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BBeaeHue

B noBcegHeBHOM UCMONb30BaHUM HaxoguTcs
Ype3aBbl4aiHO GOrbLLIOE KONMYECTBO MOTOLKIOB
N CKyTepoB, Braferblbl KOTOpbIX UMeloT
HeGorblloe TMpefcTaBneHWe O ToM, Kak
paboTaloT MX MawwuHbl. MHorux  BrionHe
YCTpamBaeT Takoe MONoXeHWe, Npu KOTOPOM
OHM OCTalTCA B COCTOSIHUM GnakeHHOoro
HeBefeHWsl, OTAaBasi CBOW MalluvHy [Anst
neprogmyeckoro obcnyxBaHUs Toraa, korga B
3TOM MOSIBMSETCA  HeobXoguMocTb,  WUnn
BO3HUKAOT NpobriemMbl 1 TpebyeTcs peMoHT. He
Kaxabli  obrnagaeTr  crnocobHOCTAMM — UnK
CKIMOHHOCTSIMI,  YTOObl  CaMOCTOATENBHO
CneauTb 3a CBOEN TEXHWMKOW, OT4acTu 3TO
CBAI3aHO C Bepoli B OrpaHWYEHHOCTb COD-
CTBEHHbIX BO3MOXHOCTEW. K coxaneHuto,
HeucnpaBHOCTM B Jopore crydatoTcs 6e3
npefynpeXxaeHuss 1 Yawe Bcero B camoe
Henogxopasiiee Bpems. OHu  moryT
NPOCTUPATLCS OT HE3HAUUTETBHBIX Pa3apakato-

O KHure

Lmx AeddeKToB, KaK, Hanpumep, CNoXHOCTU C
3anyckoM OAHWM MNpeKpacHbIM YTpoM, A0
Cepbe3HbIX NMOMOMOK B yAaneHHOW MeCTHOCTU
TEMHOWN JOXANMBON HOYbl. VIMEHHO B Takmx
crnyyasix GOMbLUMHCTBO NoAe HaUYMHAET XarneTb
06 oTCyTCTBUM XOTH Obl Kakoro-HMbyap npea-
CTaBneHus o paboTe CBOEel MaLlMHbI, KOTOPOoe
nossonuno 6bl UM NpeanpuHATL Mepbl npe-
LOCTOPOXHOCTU UnKW, No KpawHen Mepe,
NPEAMNoNOXUTL, [Ae CKPbIBAETCH HEVCTPaBHOCT.
Hv opHa KHura, fiadke 04EHb XOPOLLIO HanMcaHHas,
He CMOXET NPeBpaTUTb HEOMbBITHOMO NMtobUTENst B
BbICOKOKBANMMLIMPOBaHHOrO MexaHuka. EguH-
CTBEHHOE, YTO OHa MOXET GAenaTh - 0BObACHUTL B
MPOCTBIX TEPMUHAX, Kak PaboTaloT BCEe OCHOBHbIE
yanbl MOTOLMKIIA WIM CKyTepa .M nokasatb Ty
porb, KOTOPYIO OHW MUrpaloT B MOAAEPXaHUN
MallMHbl B XOpoleM  paboTocrocobHOM
cocTtosHuU. MNpeanonaraeTcs OTCYTCTBME KaKoro-
6o NoHVMaHMA

npeAameTa, NO3TOMY BCE MCMOMb30BaHHbIE
TEXHUYECKVIE TEPMUHbI NPeLCTaBMNeHb! B CrioBape
B KOHLIE KHUI.

CoBpeMeHHblE MOTOLWKIbI - pe3ynbTaT MHOTUX
neT HenpepbIBHOW paboTkl, HanpaBreHHOW Ha
ynyuyLLIEHVE XapaKTEPUCTUK, B pesyrnbTaTe KoTo-
POV MOTOLMKI CTan CIIOXHbIM U 3aMbICIOBaThLIM.
HecMoTps Ha LuMpokoe NpuMeHeHne aneKTpo-
HUKW, 0COBEHHO ANS YNpaBneHus cuctemamu
NUTaHWA U 32DKUTaHUs, MHOTVE Y3rbl MOTOLMKIA
No-NpeXHeMy OCTaloTCH MOMHOCTbIO MeXaHu-
YeckuMu. 3a4acTylo BbISICHSIETCS, YTO CIIOXHO
BbIMMAAALLMIA y3en eCTb HAYTO UHOE, KaK MHO-
XKECTBO OTHOCUTENIbHO MPOCThIX AeTanew,
CBUMHYEHHbIX MeXxay cobon. [aHHas kHura
TakKe paccuMTaHa Ha CTyAEHTOB CTapLuux

KypcoB, NPOXOAALLMX obyyeHve no
cneumansHOCTU  "KOHCTPyMpOBaHWE  MOTO-
LIMKIOB".

TekcT B KaOown rmaee npefcTaBnseT cobow
NpOHyMepoBaHHble Maparpadpbl, KoTopble CooT-
BETCTBYIOT OFflaBfieHNO B Havane rmasbl. Ecriv
Tema yrnoMuHaeTcsl B Apyron rnase, NpeaocTas-
NAETCH TUNMYHasA cebinka "cM. MMasy4,naparpad
8",cornacHo KOTOpOl MOXHO Nerko oGHapyXuUTb
VHAOpMaLMo, Ha KOTOPYIO YKasblBaET CCblrka.
Bce unnioctpaunm cBasaHbl C TEKCTOM MO-
cpeAcTBOM HOMepa rnasbl U naparpada, B
KOTOPOM OHM YTOMsHYTBI. B criydae, ecriv K ogHoMy
naparpacpy OTHOCATCS HECKOMBKO UIMoCTpaLmi,

OHU MepevncrsioTes B andaBuTHOM Mopsiake,
Hanpumep, 5.36 obo3Ha4aeT BTOPOW PUCYHOK
Tpetbero naparpacda natod  maebl.  Mbl
MocTaBUM Nepen, coboil 33aa Yy NpeacTaBuTb
WHOPMaLMIO B 3TON KHWUIe B MakcUMarnbHO
NpPOCTOM BUAE, U UCMOMb30Bann PUCYHKU ANs
MOSICHEHUA  YCTPOMCTBA OCHOBHbIX Y3110B 1
OeTaneiAi Besge, Trge 970  OKasanoch
BO3MOXHbIM. Kpome Toro, mbl nocrapanucb
CBECTM K  MWHWMYMY  UCMONb30BaHVe
TEXHNYECKUX TEPMMHOB, a ANS MOMOWM B
OanbHeliLLem n3y4YeHumn npegmeTa B

BbipaxeHue npnsHaTernibHOCTU

KOHLIe KHUM nepepq, andaBuTHbIM ykasaTenem
MOMECTUNM CroBapb TEXHUYECKUX TEPMUHOB.
Henb3a 06bsATb HeOOBATHOE. HEeBO3MOXHO
NpedyCMOTPETb BCE BapuaHTbl TONKOBaHUST TOM
UMN VHOW pekomeHdaumn. B cBaan ¢ atum, xoTst
aBTOpbI 1 U3aaTENy yoeXKaeHs! B MpaBUbHOCTY
nyonvkyemon B KHure nHdgopmMaumy, BMecTe ¢
TEM OHMW He HECYT OTBETCTBEHHOCTb 3a MOTEPU,
NMOBPEXOEHUSI UMM TPaBMbl, Bbl3BaHHbIE BO3-
MOXHOW HEMONMHOTON uUnu npubnuanTens-
HOCTBIO NPEAOCTABNEHHOI MHChopMALMN.

Mb! Bbipaxkaem rriybovaiiLLyto NpU3HaTENbHOCTb
CreaytoLLYIM KOMMaHWsIM, KOTOpbIE MPeaoCTaBunm
pSO, WIFOCTPALMIA, UCTIONB30BAHHBIX B STON KHUrE:
Cooper-Avon Tyres Ltd, Burmah Castrol Ltd,
Ducati Meccanica SpA, Dwek International Ltd,
Heron Suzuki (QB) Ltd, Kawasaki Motors (UK)

Ltd, Mitsui MachinerySales [UK] Ltd, NGKSpark
Plugs Ltd, NVT Motorcycles Ltd, Robin Chan of
Contact Developments n Vespa (UK] Ltd. Mbl
Talke XoTum nobnarogapute ToHu TpaHTepa,
KOTOPbIii MO3BOMNM MCMONbL30BaTb PUCYHKM U3
cBoeii kHurn TheMotorcycleBectricalTechBook.



BesonacHocTb npexage Bcero !

MpodheccnoHanbHble MeEXaHUKM 3HAKOMbI C TEXHUKON 6e3onacHocTu. OgHako Bbl moxeTte
ObITb HACTONbLKO yBIe4YeHbl paboToMr, YTO NPOUrHOpUpyeTe Kakoe-HUbyabL 3nemeHTapHoe
npaBumo, YTo NpUBeAeT K HecYacTHOMY crny4ato. Mbl cumtaem cBOMM OONTOM NOMECTUTH
30ech HECKOMLKO BaXkHbIX NPeAocTepeXxeHnit, cobrioaeHne KoTopbix yoepexeT Bac ot Geapl.
ByabTte BHMMaTenbHbI!

AcbecTt
. ACGECTOBaﬂ MNbiNb - KAHLUEPOoreH: OHa MOXeT

AKKyMynsaTop
*  AKKYMYTSITOp COAEPXXUT CEPHYIO KCIIOTY, KO

NomHuTe...

CTaTb NPUYMHON paka Npy BObIXaHWM UV Npo
rmatbiBaHuW. ACOECT SIBMSIETCA COCTaBHOM Ya
CTbIO HEKOTOPLIXMPOKMNaA0oK.aTalke TOPMO3
HbIX 1 OPUKLIMOHHBIX HaKnagok. [Mpu pabote ¢
TakMWyarnamu criefyeT npearonarats Hanm
uve B HUX acbecTa.

BoaropaHue

+ TonnueonerkoBocnnaMeHsieTCs;napbITonu-
Ba B3PbIBOOMNACHbI.

* He ponyckaiiTe BbITekaHUs TONMMBA Ha ropst
Yme NoBepPXHOCTN ABUraTens.

*  He kypuTe 1 He NoNb3yTECH OTKPLITLIM OTHEM
BONW3N TPaHCMOPTHOTO CPEACTBA, ECNN Ha
HeM NPOBOAATCA Kakue-NMbo peMOHTHbIE pa
60TbI. [MpuMUTE MEPBI NPOTUB NCKP, UCTOUHN
KOM KOTOPbIX MOTYT CRYXUTb 3MeKTponprbo
pbl UMK CECAPHBIA MHCTPYMEHT.

* [apbl TonnvBea Tsbrernee Boaayxa, No3ToMmy He
paborTariTe C TOMIMBHON CUCTEMOIA B CMOTPO
BOW AIME.

* [lpyroi ICTO4HMK NoXapa - neperpyska unm
KOpPOTKOE3aMbIKaHNEBNEMHX3IEKTPONPOBOA-
k1. ByAbTe 0CTOPOXXHBI MNPV PEMOHTE 1Nk 3a
MeHe aneKTpoobopyAoBaHNS.

* Wwmeirte nop pykoi orHeTyLLMTENb, MPUIOA,
HbIi 418 TYLUEHWSA ropsLLero Tonnmea un
3IIEKTPONPOBOAKY.

OTpaeneHve napamm Unm rasamm

*  BbIXMOMHbIE rasbl SA0BUTI., OHW 0BLIYHO CO
[lepXar OK/Cb YITiepoaa, Kotopast Mpu Babixa
HM BbICTPO NPUBOAWT K JIETANBHOMY UCXOZY.
Hukorga He gonyckaiTe NPOLOIMKATENBbHYHO
paboTy ABUraTens B 3aKpbITOM MOMELLIEHUN,
Hanp1Mep B rapake C 3aKpPbITLIMI BOPOTaMM.

Sl0oBUTBI TakKe Napb! TOMMMBA U Pa3MNYHBIX
pacTBopuTEnei, MPUMEHSIEMbIX 4TI OYMCTKY,
a TaioKe Ans pas3baBrneHns Kpacok.

Ynap aneKkTpuyeckum TOKOM

* [MpoBoga BbICOKOro HaNPsPKEHNS CUCTEMbI 3a
XUraH!s MOryT TauTb B cebe oracHoCTb, 0CO
©eHHO Ans nofei, CTpajatoLLMX cepaeyHbIMM
3aboneBaHusAMU. Henb3s obcnyxviBath cnc
TEeMy 32KUraHisi Unn CoceaHUe arperatbl npy
paboTatoLLeM ABuUraTene unv BKIIKOHYEHHOM
3aKUraHum.

Topas KpaliHe oriacHa Ans Ko, a3 1 ofex
Obl. ByabTe oCTOpOXHBI NPU 3arvBKe 1 nepe
HOCKe aKkKyMyrisiTopa.

Bopopop, KoTopbIiii MOXKET BbIAENSATHCA U3 aK
KyMyrnsTopa, B3pblBoonaceH. He nonbayiiteck
OTKPbITbIM OTHEM 1 u3beraiiTe BO3HUKHOBE
HUS UCKp BOMW3m akkymyrisitopa. ByapTe octo
POXXHbI NPV MOAKIIOYEHUMN 1 OTKITIOYEHUM 33
PAOHOrO YCTPOWCTBA M NPOUMX MEPEHOCHBIX
NpPOBOACB.

AposuTble 1 pasgpaatoLimne
BellecTBa

WaberaiiTe nonagaHus Ha KOXy 3reKTponnTa,
TOMMMBa, TOPMO3HOM XXWUAKOCTU, CMa3oK M aH
Tndhpr3a. [MNpy HeOBXOAUMOCTU NEPENTEXUL-
KOCTb 13 O[{HO EMKOCTU B ApYTYI0 He noAca
CbIBaATE PTOM >KMAKOCTb U3 LrnaHra. Ecriv Bl
CIy4aiHo NPOrTOTANM KaKylo-HUOYAb  Xug,
KOCTb Unv oHa rnonana Bam B rmasa, Hemep,
neHHo obpaTuTech K Bpauy.
[nuTenbHbINKOHTaKTCoTpaboTaHHLIM MOTOP
HbIM Macriom MOXeT Bbi3BaTb pak Koxu. [pu
HeobxoAMMOoCTY paboTaiiTe B pe3nHOBbIX Nep
YaTKax U cmasbiBaliTe pyKu 3aLLTHBIM Kpe
MoM. 3ameHuUTe oaexXay, Ha KoTopyto nonarno
Macrio, 1 He HoCUTe MacnsiHble TPAMNKA B Kap
MaHe.

XnafoareHT KOHAMLIMOHEPa MOXeT o6paso
BbIBaTb SAOBUTBIN ra3 My KOHTAKTE C OTHEM, B
TOM yvicne 1 ¢ curapeToil. OH Takke MOXeT
BbI3BATb OXOT KOXU.

Oxorun

OnacHoCTb 0XOroB NpeAcTaBnaeT nobas
YacTb fBuratersi, 0cobeHHO ero BbIXMonHas
cuctema. lopsiuMMm MoryT okasaTbest Top

MO3Hble Ancku n 6apabaHbl cpasy nocne
TOPMOXEHNSI.

Heobxoaumo

3awmiaiiTe rnasa npw Nonb3oBaHNN 3MEKT
POUHCTPYMEHTOM ¥ Npu paboTe nog MaLum

HOW.

Mpn HeoBXxoaMMOCTY Nonb3ynTeck Nepyat
KaMun Uni 3aLmTHBIM KpEMOM.

Ecnu Bbl paboTtaeTe B ogyHO4Ky, nonpocute
KOro-HUByab 3armsiabIBaTh B BaM BPEMS OT Bpe

MeHW, YTobbl y6eanTbes, YTo ¢ Bamn Bce B
ropsiake.

[epxuTe cnuwkom cBoBoAHY0 oaexay u
OMVHHbBIE BOMOCHI MoJaribLLE OT ABVDKYLLIMXCS
yacten MaLLUHBbI.

Mepen paboToli ¢ MOTOLMKITOM, 0OCOBEHHO C
3reKTpocxemMamu, CHUMaTe KorbLia, Yachl 1
np.

Mepen vicronb3oBaHEM NOSBEMHbBIX 11 OMNop

HbIX NPUCTIOCOBNEHNI YAOCTOBEPLTECh, YTO
OHW UMEIOT [OCTaTOYHBIN 3arac NPOYHOCTU
s npearnonaraemoin paboTbl.

Henbas

He nbraiiTeck NOAHATL TO, YTO 3a Npeaernamm
BalLLix BO3MOXHOCTE!A - NO30BUTE NOMOLLIH
Ka.

PaGoraiiTe He crelua - AenaiTe nepepbIsbl.
He ucnonk3yiite HencnpasHbIA UHCTPYMEHT -
OH MOXET COpBaTLCH U NPUHUHUTL TPaBMy.
He pa3sbpacbIiBaiiTe UHCTPYMEHTLIHAMNOYBOK-
pyr cebs - 0 Hero KTo-HMBYAb MOXET CroTkK
HyTbCS. BbITupaiiTe cpasy nponurtoe Macro.
He nossonsiite AETAM 1 JOMALLHUM XVBOT
HbIM WrpaTb BHYTPY UM BONU3M MOTOLMKIA,
Ha KOTOpOM BefyTcs paboTbl.
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MamaTKa MOTOUMKIUCTY

LLnem [MpeononeHne nperpagbl

* [MozaboTbTech o wrneme. LLnem He AOIMKEH 6bITb HX . I/IHorp,a HUKaK He nony4aeTca obbexaTtb nperpagy nnu
CIMULLIKOM MarieHbKUM, HU CIIULLIKOM GonbLumm. PemeHb ycneTb OCTaHOBUTb MOTOLIMKI. Bce paBHO cnenyet
AO0MmMKeH NNoTHO 3acTermBaTbCs, HO HE AaBUTb. CUNbHO 3aTOPMO3UTb. 3aTtem HY>KHO NpeKkpaTuTb

TOPMOXEHWE, NEPEHECTV CBOWN BEC Ha3a[, U HaxkaTb Ha
ras -npu 3ToM MOTOLIMKN BCTAHET Ha 3aHEe Koreco.

MoTouukn
* Balu MoTOUWKN Takxe JOMKeH NoaxoanTb Bam.
[poBepbTe, AOCTAIOT Y HOM A0 3eMIK, He "BenuK' nn ﬂ,OpO)KHaﬂ obcTaHoBka
oH Bam. *  OueHb xenarernbsHo, YTobbl BOKPYT, OCODEHHO crepeam
*  Hosuuky Gonblue nogonaeT 500-kyGoBbIii MOTOLMKIT 11 Mo 6okaM oT BoauTeNsi, GbINo MHOro cBoGOAHOrO
(npumepHo 50-60 rowaamHbix cur). C HuM nerde npoctpaHcTea. Toraa €cTh BO3MOXHOCTb

cnpasuTbest. MoLuHble MoToumnkrbl (B 100 noLuaanHbIX

KOHTPONUPOBATL AOPOXHYHO CUTYaLWIo 1 n3bexaTtb
cun) TpebytoT onbiTa U TEPreHus.

aBapUINHbIX CUTYaLWNA.

» [lopoxHoe NoKpbITVE ObIBAET 3arpsA3HEHO MacoM,
NECKOM, XXECTKUM U PEXYLLIIM MyCOPOM.

»  Boavirenb nayLLen Bnepeamn MaLLnHbI MOXET BHE3aNHO
OTKPbITL ABEPH - By/AbTE BHUMATENbHBI.

*  Yro6hbI cTath Boree 3aMeTHbIM Af1 APYIVX YHaCTHUKOB
[OBVKEHVS, BKITHoUMTE chapbl. ITO MOXHO AenaTb Aake
OHeMm.

+ Beperutech cunbHoro BeTpa v JoXAs.

TopmoxeHune

» Cawmblii KOPOTKWI TOPMO3HOW MyTb NOMyYaeTcs npu
MCMNonNb30BaHNN 0601Xx TopMo30oB. Cambliii ANMHHBIN -
Korga adeicTBYeTCs TOMNbKO 3aHUIA TOPMO3.

*  HayuuTbcst TOpO3UTL NEerye BCEro Ha CyxoM YUCTOM
acdarnbTe. [oTpeHnpyiiTech HauYMHaTL TOPMOXEHNE
nepenHUM 1 3aHUM TOpMo3amMuy ofHoBpeMeHHo. Mpn
HeoBXoAMMOCTY YBENMUYLTE TOPMO3HYHO CUTY.

+ TepenHuii TOpMO3 crieayeT 3aelCTBOBaThL O4eHb Mpodunaktmka
OCTOPOXHO. BrokMpoBKa ToNbKo NepeaHero koneca .
OMPOKUHET MOTOLWIKIN.

+ CneawnTe 3a NoroXeHWeM kopnyca - cxXumanTe
KoneHamu 6ak. Barnsg gormkeH GbiTb HanpaeneH
roBepxy, He NpsiMo cebe nog, koreca.

PerynspHo npoBepsiite cocTosiHue Lienem n gpyrmx
YCTPOWCTB.

* [MopaepxviBaiiTe B LUMHaX AOCTATOMHOE AABIEHNE.

+ CriepuTe 3a COCTOSHEM MpOTEKTOpA.
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1 BsepeHue

Y Bcex ABYXKOMNECHbIX TPaHCMOPTHBIX CPEACTB C
OBuratenem MHoro obLLero, Aaxe HECMOTPsT Ha
TO, YTO Ha nepBhbIi B3z, 50-kyboBOMy ckyTepy
[aneko 4O CMOPTMBHOMO MoTouukna ¢ ABU-
ratenem GonbLuoro o6bemMa. Y Kaxmoro ectb
[Ba Koreca, ABUraTeflb U CUroBasi nepefaya
(TpaHcMmceKs), KoTopble CoeaVHEHbI Apyr C ApYy-
FOM MOCPEACTBOM pPaMbl, korieca 00bIMHO CBsi3aHb!
C Hel Npy NOMOLLIM NOABECKA pasinyHbIX TvnoBs. B
3TOW rMaBe Mbl PACCMOTPUM pasfnnyHble TUMbl
[OBuratenei, Ytobbl BbISICHUTb, Kak OHW paboTatoT
1 NoyYemy HeobXoAVMO Takoe MHOXKECTBO [BU-
ratenen pas3nudHbX  GOpM U pa3MepoB.
[pvraTtenb BbipabaTbiBaeT SHEPTUO, HEOOXO-
OVMYIO AN NpYBEAEHUS MOTOLMKIA B ABVKEHNE.
K uncry ocHOBHbIX AeTarel 1 y3roB, paccmart-
pviBaeMbIX B 3TOW rnaBe, Mbl OTHOCUM FOMOBKY

LMIvHAPOB, LuniuHap(bl), nopLUeHsb (Hu), WwaTyH[bl]
1 KoneH4aTbIin Ban.

Y Bcex ABuraTenen, 3a VCKIioYEHEM POTOPHOMO
(PIA), ecTb 3T yanbl; rMaBHOE pasnnyve mexay
[BVraTensiMm 3akmo4aeTcs B Ymcne LMMMHOPOB,
MOopLUHEN 1 1X pacronoxeHnn. MoyTtn Bo Bcex
COBpEMEHHbIX KOHCTPYKLMAX fetanu
ABuratens  pasMelleHbl  BHYTPU  Wnu
NpVKpenneHbl K IMTOMY W3roTOBMEHHOMY W3
cnnasa Koprnycy. 3Tn Kopryca NoYTV NMoBCEMECTHO
Has3bIBaOT KPMBOLLMMHLIMW KaMepamu (kapTe-
pamun) Aaxe HECMOTPS Ha TO, YTO B HUX
pacronoxeHo HamHoro GonbLue AeTarnen, Yem
OfVH TOIBKO KONEHYaTbIv Bar. Bo MHOMIX paHHMX
AHIMUACKNX KOHCTPYKLMSAX, a A0 HeAaBHEro
BPEMEHN W B  HEKOTOPbIX aMepUKaHCKNX
MOTOLWKIaxX ABUraTenb BbINOMHANCA MOMHOCTBIO
OTAEMNbHBIM OT TPAHCMUCCUMW, @ KPYTALLMWIA
MOMEHT MepeAaBarncs Lemnbio Wik peMHeM (CM.
puc. 1.1a). B coBpeMeHHbIX KOHCTPYKLMSX Bce
yanbl TpaHc-

PoTopHbIi auratens

MUCCUM MOYTU BCErda pacrosaratoT B npeaernax
KapTepa, 0BblMHO UX YMOMUHAIOT Kak “efuHyto
KOHCTPYKLMIO" ("MOHOBNOYHast KOHCTPYKLMS'|
[em. pue. 1.16, cTp. 1.2). 3710 HasBaHue 06si3aHO
6ornee paHHe KOMMOHOBKE arperaToB, HasblBae-
MO "COCTaBHOM", MO OYEBUAHLIM MPUHMHAM.
CyLLecTByeT psag, ABuratenei, Kotopble SBNSoTCS
VCKIKOHEHVEM U3 MPaBUM, UX HEMb3st OTHECTU HU K
"COCTaBHbIM", HU K "MOHOGNOYHbIM". OHU 3aHK-
MatoT Mexay HUMW NMPOMEXYTOYHOE MOSIOKEHE,
TPaHCMMCCUS TaKUX CUIOBbIX arperaToB ckopee
pasMeLLaeTca B OTAENBHOM KapTepe, Npu 3ToM
KapTep KopoOkK1 nepesady HEeNnocpeacTBEHHO Kpe-
nuTcs GonTamu K kapTepy ABUraTens, a He ycTa-
HaBrnMBaeTcsa oTAensHo Ha pame [cMm. puc. 1.1 B,
c1p. 1.2]. HanbonbLLyto 13BeCTHOCTb KOMMOHOBKA
Takoro TYna nonyuumra érarogapst AONMroBEHHbIM 1
HapexXHbIM KOHCTPYKLmMAM oT BMW n Moto Guzzi,
W, KOHEYHO, Takast KOMMOHOBKA MCMOSbL3yeTCA B
BonbLUMHCTBE aBTOMOBUIEHBIX ABUraTeneit.

" Koxyx Leny nepeaHed nepenayn

-

Puc. 1.1a CunoBble arperaTtbl C pasgeribHbIM pacnornoxeHuem gBuraTtens U ToaHCMUcCcUn

A Ha pucyHke criesa xopowio 8UdHbI pa3denieHHble Mex0y cobol deuzamerb U Kopobka rnepeda y.
6 Ha pucyHke cripasa MOXHO yaudemsb KOXyX uenu rnepedHeli nepedayu, coeduHsiroueli 0suzamerib U KopobKy nepeday, KpoMme moao, oo asmum

KOXYXOM pa3meLiaemcsi MyGbma CUeryieHusl.



[lBuratens

Mycbra cuenneHua (3a Hei
pacrionoxeHa kopobka nepeaat)

Heurarens

Puc. 1.1 6 CunoBo# arperat "MOHOGMOYHON KOHCTPYKLuK"

2 Kakown puratenb?

QyHryus dsueamersi

3apaven gBuratens sBnseTca npeobpasoBaHue
3Heprumn Tonnmea B MexaHu4eckyto paboty. Ha
BCEX MOTOUMKNax MCMonb3ylTca ABUraTenu
BHYTPEHHEro CropaHusi, B KOTOPbIX TOMMWBO
cropaeTt BHYTPWU UunuHApa. dHeprusi, obpasy-
IoWasnca npu cropaHum Tonnuea, NPUBOAUT
nopLUeHb B ABWXEHME, a OH, B CBOO ouvepenb,
nepefaeT ero KoneHyatomy Bany. TakoW
AsuraTtens HasblBaeTcH Asuratenem
BHYTPEHHEro CropaHusi, NoToMy 4YTO TOMIUBO
cropaeT BHyTpu Hero. B gBuratensx BHellHero
CropaHusi, TakuMx, Kak nMapoBOW MOPLUIHEBON
ABuratens, TONVMBO CrOPaeT CHapyXu, Npu 3Tom
HarpeBas BoAy, 6rmarogapsa 4yemy cosgaeTcs
[aBneHne napa, NpuBoAsLlee B ABWXeHUe
NnopLUEHb.

Paboyuti yukn dsuzamens

Bo Bcex agBuratensx BHYTPEHHEro cropaHusi Ans
TOro, 4to6bl pabounit LUukn Gbin BbINOMHEH
MOMHOCTBIO, AOIKHBI NMPOV3ONTY YeTbIpe npoLiecca.
OTO HanmonHeHue n cxaTve TONNMMBOBO3AYLLHON
cmecu, paboumii xop M Bbinyck. BonblwKUHCTBO
MOTOLMKINOB OCHAaLlaeTCsl ABYXTAKTHbIMWA WU
YeTbIPEXTAKTHBIMU ABUraTeNsMy, W3BECTHbIMU
KaK "BO3BpaTHO-MOCTynaTenbHble" ABUraTenu, y
KOTOpbIX MHOro obujero. B o6oux gBuratensix
TONNMBOBO3AYLIHAA CMECb CXUMAETCH BHYTPU
LMnNnHAPa 1 3aTeM BOCMIaMeHSEeTCA UCKPOM OT
cBeunm 3axwuraHus. [loa pasBneHneMm rasos,
paclumpsloWwnxca  npu BbiIcTpoM  cropaHuiun
cMecH, NopLleHb NepemellaeTcs BHU3 N0 ocu
uunuHapa gsuraTtens.

MopLueHb CBA3aH C KOMeH4YaTbIM Bariom LUaTyHOM,
N ero nepemelleHne BBepx U BHM3 (BO3BpaTHO-
noctynatenbHoe ABMXeHME] npeobpasyeTcs BO
BpaLLeHNe KoneH4yaToro Bana, Heobxoaumoe Ans
npuBefeHna B AeiicTBME 3afHero koneca W,
cnefoBaTenbHO, ABMXEHUS MaLlUUHbI [cM. napa-
rpag 3). Pasnuune B gBUratensx saknodaeTcs B
TOM, YTO B [ABYXTAKTHOM 3TW 4eTblpe mnpoiecca
NPOVCXOAAT B TEYEHWNE ABYX XOA0B NOPLUHSA (OAUH

BBEpPX, OAMH BHU3), B TO BPEMS KaK B YeTblpex-
TaKTHOM OHW MOMHOCTbLIO BBIMOMNHATCS 3a YeTbipe
X0Aa NOPLUHS.

VckniovyeHnemM no OTHOLLEHWIO K TPaAULIMOHHbBIM
[BYX- N YETbIPEXTAKTHLIM KOHCTPYKLIMSIM ABNAETCS
poTopHbI Asuratens (PM). 3to Toxe asuratens
BHYTPEHHETO CropaHns, HO ero NpUHLMN AencTBns
HECKOMbKO OTMNYaETCs OT OBLUENPUHATBLIX ABYX-
N YeTblpexTaKTHbIX KOHCTpYyKUui. MoapobHo
POTOpPHbIV ABUraTenb onncaH B naparpade 33.

Hea makma unu 4emsbipe?

Ecnu nckniounTb M3 pacCMOTPEHUS POTOPHbIN
[BMraTenb, TO OCTaeTcsl BbIGOp Mexay ABYXTaKT-
HBIMU U YeTbIPEXTaKTHBIMU arperatamu. Kaxabii
MMeeT CBOU COBCTBEHHbIE NMpeumyliecTBa U
HepocTaTKW, NO3TOMY OAWH U3 HUX HUKOrAa He
BbITECHWUT Apyroii. B camom npocTtom BapuaHTe
[BYXTaKTHbI ABUraTenb HaMHOro MpoLye W3 Bbl-
LUEONMCAaHHbIX ABYX TUMOB ABUraTeneii, u, Takum
obpasom, ero cebecToMmocTb Huxe. PaHbLue 3To
6bINO OCHOBHOW MPUYUHOW LUMPOKOrO WUCMOMb-
30BaHWs TakUX ABUraTenein Ha ckyTepax U nerkux
MoTouuknax. ¥ npocTeilero ABYXTaKTHOro
ABUraTenss HEMHOro HefoCTaTKOB, BCE Xe Ha
onpeaeneHHoM aTane, ero ucYesHoBeHMe Gblno
HEMUHYEMO K3-3a HEMPeoAonNUMbIX NpoGnem:
BbICOKUX YPOBHEli WymMa u 3arpsisHeHuin. daktu-
Yecku No 3TUM MpUYMHaM ero UCnonb3oBaHve Ha
floporax B HEKOTOpbIX CTpaHax 6bino 3anpeLyeHo.
3a nocnepHue roabl ABYXTaKTHbI ABUraTenb B
LienoM cTan CroxHee, U yCnexu TakoBbl, YTO OH
ocTaeTcsi MonynsipHeIM Npu BbiGope ANs npu-
MEHEHUss B  pasnuuHbix uUensix. Ho  3a
UCKINIOYEHNEM  CKYTEpOB " MOTOLIMKII0B,
npeAHasHa4YeHHbIX ANA 3aropofHOro CE30HHOro
Mcrnonb3oBaHus, acnekT  AeLUeBU3HbI B
3HauMTenNbHOW CTENEHU WUCYe3, a ABYXTaKTHbIN
ABUraTenb B COBPEMEHHOM WCMOMHEHUU Ha
[aHHbIl  MOMEHT ucnonb3yeTcs, npexae
BCEro, Ha CMOPTMBHbIX WAW  TOHOYHbIX
MalUMHax M3-3a HW3KOro Beca W BbICOKOW MOLL-
HOCTM, BblpabaTbiBaeMoi Npu TaTenbHO
HacTpoiike. CnefyeT oTMETUTb, YTO HekoTopble
KpynHble Npou3BoauTENU asToMobunei onpo-
6GoBanu AByXTakTHble ABUraTenu B HeGonbLUMX
aBTOMOGUNSX.

Puc. 1.1.8 Komnanusa Moto Guzzi ucnonb3yeTt Takoe pacnornoxeHue
ABUratens, Kopo6ku nepegay n MydTbl cLenieHMA Ha CBOUX MOTOLIMKNax

YeTbipexTakTHbIN ABUraTens TPAAULMOHHO Mpu-
MeHSANcA Ha GonblWMX MalMHax KU3-3a ero
3amevaTenbHON XapakTEPUCTUKM MOLLYHOCTU U
TOMMMBHON 3KOHOMUYHOCTW. Ero rmaBHbIM Hepo-
cTaTkom 6bina Bbicokas cebecToMMocTb npo-
M3BOACTBA W OTHOCWTENbHAsA CIMOXHOCTb, YTO
fenaeT ero He NyylIUM BapuaHToOM ANs ABuUra-
Tenei Hebonbloro obbema. Mo mepe Toro, kak
KayecTBO ABYXTAKTHbIX ABUraTenei ynyywanoch,
TO >Xe NPOUCXOAMUIO U C YeTbipexTakTHbiMKu. Co
BpeMeHeM (yHKLMOHAaNbHbIE Pa3nuuns Mexay
KaxabIM TMMOM cTepnuce; HebonbLuve
YeTbIpexTakTHUKW CcTann CTonMb Xe 4acTo
NPUMEHATLCH, Kak n Gonblume ABYXTaKTHUKM. B
uTore [ABYXTAKTHbIA W YeTbIPEXTaKTHbIA ABK-
ratenu MoryT paccMaTpuBaTbCA Kak ABa cpep-
cTBa ANS AOCTUXEHNA OQHON 1 TON Xe uenu, a
MMEHHO - MPUBEAEHNSA B ABUXKEHNE TPaHCMopT-
HOro cpefcTBa. Y Kaxporo n3 HMWX ecTb CBOWU
CTOPOHHUKM W NPOTUBHWKNA, N 3TO OTPaKEHO B
KaTanorax U3rotosuTenei, koTopble AN onpe-
[eneHHbIX KaTeropuin yacto npegnarawoT Ba-
PUaHTbI NCMNOMHEHUSI O4YeHb CXOXMX Mojenei ¢
[BYX- N YETbIPEXTAKTHLIMW ABUraTeNAMU, OCTaBMSASA
BbIGOP Ha CoBeCTU mpefnonaraemoro BrnagenbLa.
[lo HepaBHero BpemeHun 6bINo [4OCTaTOMHO Merko
NOCMOTPETb Ha ONpeAeneHHbl TUM ABuraTens un
onpeaenuTb ero NonoXuTenbHble U oTpuLaTenb-
Hble cTopoHbl. Ceilyac ypoBeHb TeXHOMorum,
NPVMeHAEMOol Mpu NPOEKTUPOBAHUN U MPOU3-
BOACTBE ABWraTenen, NpuMBen K cuTyauuu, Koraa
noyTn noboi He[OCTaTOK KOHCTPYKLMM MOXeT
ObITb YCTPaAHEH Ha CTaAuM NPOEKTUPOBaHUA, XOTA
4YacTo 3TO NPOWUCXOAMUT 3a CYET NpocToThl. MNo3dxe
B 3TOW rnaBe Mbl U3YYNMM [BYXTaKTHbIA U Ye-
TbIPEXTAKTHbIA ABUratenn nogpobHee, HO nepeq,
pacCMOTPEHNEM pasnUunii Mexay HUMU faBanTe
o6paTM BHMMAaHWE Ha NX CXOACTBO.

3 OCHOBHbIE NPUHLMMbI
gencresusa

LunuHdp u nopuweHb
Y Bcex NopLUHEBbIX ABUraTenen MHorme OCHOBHbIE
[eTanu noxoxu, 1 OHW y3HaBaemo NoAo6HbI faxe
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—— Coeva aaxuraqma

Cxaran cMecs

Crarika unnnHapa

LRHKYLLIMACA
BBBPX MOPLLIEHS
CAKHMBET TONAA-
BOBOIAYLLHYID
oMBChL

TonmBoBO3AYLLIHAR CMECK

1pM BTMOCHEPHOM
faanaHHn

Hickpa, NPoCcKaKMaaioLLan Mexdy
BNEKTPONEMM, BOCNTAMEHRET CMECH

TMpw pacLuMparing rasos
Ha NopLIeHs B03ACTEYET
AHCORO8 ABETEHKE,.,

w W OH HEYWHEET NBpEMELUATECA
BHWE 110 LATAHADY.

HE3H

Puc. 1.3a CxaTue u BocnnameHeHve TOMMMBOBO3AYLLHON CMEeCcU B Kamepe cropaHus

MopLugHs

BepxHaa (Manar] ronoska LsTyHa
UlatyH

Maxosuk

lManewu kpusoLumna

Huxraa (Bonsiuan) ronoska LWatyHa
Maxosuk

Pyxoatka

oNOUGI @

Puc. 1.36 KpuBolwumn npeo6pa3yeT noctynatenbHoe NnepeMelleHme Bo BpallaTenbHoe,
TpebGyemoe Ans npuBoga 3afHero koneca

A Ecnu nonepeMeHHO moskamb U MsiHYmMb PyKOSIMKY, MOXHO 3acmasumb Maxosuk epalyamscs. B
dsyx KpallHux moykax xo0a CyuieCmeeHHble Cuslbl, NpuknadbieaemMbie K MaxosuKy, omcymecmesytom,
HO HaKoMneHHasl 3Hepaus unu MomeHm 6ydem crnocobcmeosams MPOXOXOEHUIO 3MUX MOYeK.

5 CpasHume co cxemoli (A) Ha mom xe pucyHke. [Jelicmeue pyKu Ha PyKOsSImKy 3amMeHsiemcs
nopwHem U wamyHoM, 8030elicmsyrwumu Ha NOOWUMHUK HUXHel 20/108KU WamyHa u naneu
Kpusowurna.

Mexay KpalHWMW crny4Yyasimu ABYXTAKTHOTo
cKyTepa W YeTblpexTakTHoro "Typepa" (Typuctu-
yeckoro motoumkna). [Byms U3 HUX ABNSATCA
LMIMHAP U NOpLUEHb.
YT106bl Npeobpa3oBbiBaTb TOMNUBOBO3AYLLUHYO
CMeCh B MnonesHyto paboTy, HEOOXOAUMO ee CXKedb
cTporo KOHTpOMMpyeMbIM obpasom, a
nony4eHHyto 3Hepruo npespaTuTb B
ABWXeHne. CropaHne NPOUCXOAUT B LIMNUHAPE,
nonyyaemass npu  9TOM  3HEPrus  CRyXuT
NPUYNHON ABUXKEHNS NopLUHA (cM. puc. 1.3a).
1} Cmechb monnuea c HeobxodumbiM
Konuyecmeom g8o30yxa nodaemcs 8
HadnopwHesoe  MpocmpaHcmeo  YunuHopa.
lMopweHb ¢ nopwHesbiMU Konbyamu, Komopble
cnyxam 0ns npedomepawjeHusi npomeyek cmecu
U ebicmynalom 80Kpy2 Heao makuM obpasom,
4mobbl ynnomHUmMbs 3a3op MexoOy MopwHeM u
yunuHopom Osuzamens, Osuzaemcsi 6sepx U
cxumaem cmecb. 2] Ha OdavHoM amane
monueoeo30ywHasi CMecb 3aHUMaem HamMHO20
meHbwull obbem, 4Yem amo 6bu10 npu
ammocghepHom dasneHuu. lpu amom
agpgpekmusHo cocpedomayusaemcs IHepaus,
codepxalwasicss 8 monsuee, Unu ro3gonsem
usene Yo MaKCUMalrlbHyl 3Hepaur npu ezo
ceopaHuu.

3] B coomeemcmeyowjuli  MOMEHM  MexOy
anekmpodamu ceeyu 3axuaaHus
fpocKakueaem UCKpa, 80CMIaMeHsisi CMeCh.
CeopaHue npoucxodum o4eHb bbicmpo, U 8
HeKomopoM  npubnuXeHuu €20  MOXHO
paccMmampusamsb Kak yrnpaessembill 83pbis. B
pesynbmame 20peHust 2asbl pesko
roskiwarom dasnieHue 8 yunuHope, 3acmassssi
rnopweHb 08u2ambCsi 8HU3 100 8o3delicmeuem
20pa3do bonbwezo Konu4yecmsa 3sHepauu,
yem mpebosanocs Ons epeoHayanbHO20
cxXamusi cMecu.

Koneryamoitl 8arn

YnpaBnsemoe cropaHve TonnvMea B BO3AYLUHOW
cpefe MoXeT ucnonb3oBaTbCA ANA MonydYeHusa
aHeprun. [inA nonyYyeHnss OTHOCUTENbHO Henpe-
PbIBHOFO UCTOYHUKA ABUXEHUA 3TOT npouecc
NOBTOPSAETCA MHOXECTBO pa3 B TEYEHME Kaxaomn

Puc.1.38 KoneHuaTbih Ban. waTyHbl M
NopWHM "napannenbHoro”’ ABYXUMNIUHAPO-
BOro ABUratens

A [laney kpusowuna
b Ban
B Maxosuku



1-4 [Buratens

Kamepa
cropaqua

BairyckHos kanan

lMponysoHW kaHan

WaTtyn

Maneu kpueoLuuna

HwxHAR ronoska LiartyHa

CBeva 3aXuraHve

Unnmqnp

MNopiueks

Bepxraa
ronoexka LLFBTyHE

Briyekrown kanan
ANA TONMHBOBO3-
AyLLIHOH CMECH

KpupoLmmHar
kamepa (kaprep]

Puc. 1.4a MNMpocTenunii ABYXTaKTHbIA ABUraTenb

MVHYTbI [0O LUeCTHaALUATU ThICAY Ha HEKOTOPbIX
oeuratensx). B npepcraeneHHon  dhopme.
OfiHaKo, OH MMeeT HebornbLUoe OTHOLLEHUE K
NepeaBIDKEHNIO  MOTOLMKNA; CcHavana ero
Heobxoaumo npeobpasoBaTh BO BpallaTensHoe
opwkeHve. [MpuHUMN OeNCTBUA  KOMNeHYaToro
Bana XOpOWO W3BECTEH W KaOOAHEBHO
ucrnonb3yeTcs MHoxecTBoM niogeit. Korpa
Bbl KaTaeTeCb Ha Berocvnege  Wnu
OTKpblBaeTe  aBTOMOOWIIBHOE  OKHO,  Bbl
npeobpasyete Gonee WnNu MeHee nUHeHOe
nepemMeLLieHe BO BpalLEHMe, U MOXHO YBUOETb
CXOACTBO MEXY BO3LEVCTBIEM PYKU HA PYKOSITKY
M MOPLUHEM, BpalLalolM KoneH4yaTbii Ban B
peuratene (cm. puc. 1.36, crp. 1.3]. Maxosuk
BbIMOINHSET O4EHb BaXKHYHO POITb; MO MEpPE TOro Kak
MopLLIEHb ABKETCA BHW3 B LUNUHAPE ABUraTenst
1 BpallaeT KoneH4aTblii Barn, MaxoBvK Hakar-
NUBaET 3Hepruio, KoTopas MUcnosnb3yeTcs Anst
nepemeLLieH s MOPLLHS B LNMHOpe BBEPX, TO ECTb
NS NpoaorkeHus npolecca. TOYHO Tak ke, ecnm
NPOBOAUTL aHarIorNIo C BO3AENCTBMEM PyKU, Mbl
npegnonaraeM, YTo pykosiTka AsuraeTcs 6na-
rogapsi ToMy, YTo ee TomnKalT B OJHOM Ha-
npaBrneHumn (Ho He TAHYT B APYroM), co3aaBaeMbiii
uMnynbc GyaeT nogaepKuBaTh BpalleHve Mma-
XOBUKa A0 TeX Mop, NOKa OH HEe OKaXeTcs B
HeoGXoAMMOM Ans NpuaaHus MMnynbca Bpa-
LLIEHWS NOTIOKEHUN.

Urtobbl Halla mMoaerb KoneHvaToro Bara 6bina
paboTocnocobHoi, HeobxoaMmo ogHO Unn asa
YCOBEpLLIEHCTBOBAHWSA. Bo-nepBbIX, Ans CHIDKEHUS
TPEHVIS1 B HYDKHEIN U GOrbLLION FoNoBKe LLaTyHa
CBS3bIBAIOLLIEro MOPLUEHb U MaxOBUK, OOMKeH
MPUCYTCTBOBaTL KaKoW-HWUOYAb MOALLIMMHUK. 3TO
MOXET ObITb BTYIKa, LLIAPUKOBLINA U UronbYaTbIii
PONMKOBBIA NOALLMMHUK, YCTAHOBIEHHbIV B

NPOYLUNHY HWXHEe ronoBKu LaTyHa n Bpa-
LU@IOLLIMIACS BOKPYr NanbLia kpusowmna. To4YHO
TaK e B BepXHell Uny Marol rorioBke LuaTyHa
HeobX0AMMO MO3BOMUTL MOPLLHIO KayaTbCst
OTHOCWTenNbHO LaTyHa. B BepxHel ronoske
LUaTyHa Taloke MCMonb3yeTca BTyrnka unu nog-
LUMMHUK, @ NOPLUEHb 3aKPENnsAeTCs KOPOTKUM
narbLeMm, HasblBaeMbiM  MopluHeBbIM.  Ha
peanbHOM pBurarterie MaxoBWKM OObI4HO
YCTaHOBINEHbI C KaXOoii CTOPOHbI OT HUDKHEN ro-
NOBKY LLIATYHa 1 COeAMHEHbI MeXIY cobol narb-
LieM KpvBoLUMNa, BOKPYr KOTOPOro BpallaeTcs
watyH [cM. puc. 1.3, cTp. 1.3]. MaxoBuku
YOEPKUBAOTCS LIEHTParbHBIM BaroM, KOTOPbIN
BpaLLaeTCA B NOAWMNHNKAX, YCTAHOBMEHHbIX B
nerkorocnnasHbIi kopnyc uv kaptep. LiunuHap
3adhvKCMpOBaH Ha KapTepe OT NepemeLLieHuiA Npy
nomoLun 6onToB WNW raek, a Ha MHOTUX Co-
BPEMEHHbIX CTIOPTUBHBIX MOTOLWIKIAX OH SBISETCA
YacTblo KapTepa, B KOTOPOW BpaLLaeTca KoneH-
YaTblvi Barn.

3ameuvaHue: Maxosuku KoneH4amozo eana
00bI4HO Ha3bIBAKIMCS LUEKaMU, U Yacmo UX ¢hopma
omnuyaemcsi om OKpyHocmu (1o mpuduHam,
Komophbie 6yOym rosicHeHb! MOIKE).

4 [ByxTaKkTHbIN ABUraTenb

Tenepb, YCTaHOBMB TeXHUYECKVE TpeBoBaHUs K
MPOCTOMY ABUraTENto BHYTPEHHETO CropaHms, Mbl
MOXEM PacCMOTPeTb, Kak CAenaTtb ero npu-
rofgHbIM AMS UCMOMNb30BaHUSA B KauyecTBe WC-
TOYHMKA 3Hepru Ans MoTouukna. HauGonee
MPOCT C TEXHUYECKOW TOUKN 3PEHNS ABYXTaKTHbIV
ABUraTenb, B KOTOPOM MOpLUEHb BbINOMHSAET

paGoTy pacnpenenuTensHoro opraHa (CM. puc.
1,4a), Ha puc. nsobpaxxeH aguraternb B paspese,
1 Bbl AOIDKHbBI Y3HATB Yaribl ABUrATENS, MoKa3aHHbIE
Ha  npepbigyumx — pucyHkax.  O6patute
BHMMaHWe, 4TO Ha MOBEPXHOCTU LMIMHApa
[ABUraTensi BbINOMHEHO HECKOIbKO OTBEPCTUIA.
WX Ha3blBalOT OKHaMW, U OHU MPUHLMNMArbHbI
Ans  AByxTakTHoro uwkna. [NpepHasHadeHvie
BMYCKHbIX W BbIMYCKHbIX KaHAroB [OCTATOMHO
OYEBWOHO - BrYCKHOE OKHO  MO3BOMSIET
TOMMMBOBO3AYLLHOW CMECH MoMacTb B ABUraTerb
[ANsi NocreaytoLLEro CropaHus, a BbIMyCKHOE OKHO
obecneyvBaeT OTBOA, MOMNyYeHHbIX B pesyrnbTare
cropaHus rasoB u3 asuratens. MpoayBoYHbIN
KaHan cry*uT Ans obecreyeHus nepeTekaHns 13
KPVBOLLIMIMHOM KaMepbl, B KOTOPYIO OHa MOCTyrina
paHee, B kKamepy CropaHusi, rae npoucxoanT
cropaHue. 34ecb BO3HMKAET BOMPOC, noyYemMy
CMeCb NMOCTYMNaeT B MPOCTPAHCTBO KapTepa Mo,
MOpLUHEM, @ He HEeMoCPeACTBEHHO B kaMepy
CropaHusi Hap, nopLuHem. YTtobbl MOHATL 3TO,
criefyeT OTMETWUTb, YTO B  [BYXTaKTHOM
[Buratene KpUBOLLMMHAsA kamepa BbIMOMHSET
Ba)KHYO BTOPOCTENEHHYIO POrb, SIBMSAISICH CBOETO
popa Hacocom pAns cmecn. OHa obpasyer
coboli repMeTUYHYtoKaMepy, 3aKpbITylo CBEpPXY
NopLUHEM, U3 Yero criegyeT, YTo obbeM 3Toi
Kamepbl, a, CriegoBaTenbHO, W JaBreHue
BHYTPY Hee, U3MEHSIETCS, MOCKOIbKY MOpLUEHb
nepemeLLaeTcs BO3BPaTHO-MOCTYNaTENbHO B
umrHape (Mo Mepe Toro, Kak NopLLeHb ABUraeTcst
BBEPX, 0ObEMYBENVUMBAETCS, 1 AABMEHVe NafaeT
HWXe aTMOCHEPHOro, CO3NAETCS pPaspexeHie;
HaobopOT, NpU ABVKEHUM MOPLLHS BBEPX 0OLEM
YMEHbLLAETCS, U AABMEHNE CTAHOBUTCS BbLLIE
aTtMocdpepHoro].
BryckHoe OKHO Ha CTeHke LmnuHapa GonbLuyio
YacTb BPEMEHW 3aKpbITO 0OKON NOPLLHS, OHO
OTKpLIBAETCS, KOrfa NopLLeHb Npubnmkaertcs k
BEpxHel Touke cBoero xofa. CosaaHHoe pas-
pexeHne BcacblBaeT CBEXWI 3apsij CMech B
KPVBOLLIMIMHYIO KaMepy, 3aTeM, Mo Mepe Toro Kak
NopLLEHb ABWKETCS BHU3 U CO3LAET JABMNEHVE B
KPVBOLLIMITHOMN KamMepe, 3Ta CMECh BLITECHAETCS B
Kamepy cropaHus Yepes NpoAyBOYHbII kaHan.
MocnepoBaTenbHOCTL onMcaHa v Npounstoc-
TpupoBaHa Hwke (cM. puc. 1.46 n B): A
lMopuwieHs npubnuxaemcst K eepxHeli moyke
c80e20 x00a, cepast 3aLlmpuxoeaHHasi obriacmeb
Hao HUM yKa3bleaem Ha Mo, Ymo cxxumaemasi
monnueoso30ywHasi CMechb 20mosa K
czopaHuto. Npu nepemMelleHUU MOPLUHS 88EPX
06bEM KpUBOLLILIMHOL KaMepb! yeenu4usaemcs,
HO U3-3a ee 2epMemuyHocmu co3daemcsi
pa3pexeHue. S3amem rnopLueHs npoxooum
8I1yCKHOEe omeepcmue, U ceexast
monueoeo30ywiHasi cMech (0603Ha4YeHHas!
cepbiMU cmperikamu] ecacbieaemcs 8
KpUBOWUNHYIO Kamepy U3 kapbopamopa.
Bonblasi YepHasi cmperika ykasbieaem
OswxeHue ropluHsi. b) Ceeya 3axuzaHusi
80CTIIaMEHsSIEm CXamyto CMeCh, U
pacluupsirouuecs 2asbl nepemetLarom
rnopweHsb 8HU3. [MopweHb nepekpbieaem
Mpody8oYHbIe U 8I1yCKHblE OKHa U HaduHaem
CKUMamb CEEXXYH0 CMeCh, Haxo0ALWyocs o0
HUM 8 KpusowurnHoli kamepe. Kak moribko
OHULLIE MOPLLIHS OMKPBIBAEM OKHO BbITYCKHO20
KaHarna, 2a3bl 8 KaMepe ceopaHusi (0603Ha-
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BriyckrHou kaHan oTKp.T.
Caexan TonmmMeoBsosayLLIHanR
cMeck MocTyraeT

B KDMBOLLIATHYIO KamMepy

BrinyckHoA
KaHan 3aKpuT
-
Mpoayso4HeEi
KaHan 38KpLT

K,OMBOLUW}'HSH xamepa

Puc. 1.46 HanonHeHue KpMBOLWMNNHON KaMmepbl CBeXeW TONNMUBOBO3AYWHON CMeCbio U
c)XaTue CMecH yxxe NPUCYTCTBYloLLe B kKaMepe cropaHus

BrinyckHoid KaHan oTKpST.
OrpaGotastune rasu
NOKHUABIOT LMATTHHAP

Briyckroid
KaHar
3aKpLHT

lpoayBso HLK KaHan oTkpET.
Csexan TonnueoBosayLLIHEA !
CMECH MOCTYTIEET 8 LIMMMHAP o

YEHHbIe YepHbIMU Cmpesikamu), Komopbie 8ce
euwje Haxodsimcsi N0d HeKomopbiM 0asrieHuem
[xoms 6onbwuHCcmeo nonesHol 3Hepauu
ucrosib308aHo 0718 nNepeMeweHust MopuHs),
cmpemMumersnbHO 8bimeKaom 4Yepes 8MyckHol
KaHas1. 3amem OHULUE MOPWHSI OMKPbIBAEm OKHO
npodyeo4yHo20 KaHana, u ceexasi CMecCb
HayuHaem nepemekamb U3 KPUBOWUMHOU
Kamepbl 8 Kamepy ceopaHusi. Cnedyem om-
Memumb, Ymo OKHO MpPOOYy8OYHO20 KaHasa
Harpaernsiem rocmymnarouwyto CMecb 88epx, Ymo
criocobcmeyem 6bIMeCHEHU ompabomasiiux
2a3os. Ecriu amozo He cdenams, mo nocmyna-
owasi cmMecb 6y0em cmpemMumbsCcsi MOKUHYMb
yunuHop (si8neHue, uzeecmuoe Kak "rorne-
peyHasi npodyeka") npsiMo yepes 8binyCKHOU
KaHar. [pusamom mepsiemcsimonyiueo U ocmaemcsi
yacmb ompabomaswiux e pesyrbmame rnocneo-
Hezo paboyezo xoda ea3os. [TopweHb docmu-
2aem HUXHel MoYKu ceoeeo xoda U CHoea
HayuHaem Osueambcsi 8gepx. [1podysoyHbie u
8bIMyCKHbleKaHarlbINepeKpbIsaromcs.uskamepe
ceopaHusi npoucxodum cxamue cmecu. o
Mepe mozo, Kak nopweHs npodomkaem Asu-
2ambcsi 8sepx, coidaeasi paspexeHue &
KpusowurnHol kamepe, 8yCKHOe OKHO OMKPbI-
gaemcs U YUK/ 3akaHYyueaemcsi u 3amem
rosmopsiemcsi cHosa.
[aHHas KOHCTPYKLWS, B KOTOPOIA NMOpLUEHb UrpaeT
ponbpacnpeAenuTenbHOroopraHanoo4eBuaHbLIM
npuynHam, siBNsieTCA CaMoil NPOCTON pasHo-
BUAHOCTbIO ABYXTaKTHOro ABWraTens, 4ucno
nepemeLLaloLLyXca YacTeil B Hell HesHauuTenbHa
Bo MHOrMX OTHOLUEHUAX 3TO ABMNSETCS 3HAYU-
TenbHbIM MPEUMYLLECTBOM, OJHAKo OCTaBnseT
XenaTtb NyYLerocTouku3peHns 3pdekTMBHOCTH
(KMA). B cBoe Bpemsi no4TH BO BCEX ABYXTAKTHbIX
ABUraTensax noplleHb BbIMOMHAN pofb opraHa
pacnpefeneHus, Ho B COBPEMEHHBIXKOHCTPYKLMAX
aTa yHKUMA oTBOAUTCS Gonee CrOXHBIM U
3 DEKTUBHBIM YCTPONCTBAM.

5 YnyuyweHHbIe KOHCTPYKLUU
OBYXTaKTHOro ABurartens -
BNUAHNE HA TeYeHVe rasa

Puc. 1.48 BocnnameHeHue 3apsiAa U BbINyck oTpaboTaBIIMX ra3oB, U NOCTYNMeHue cBexen
TONJIMBOBO3AYLWHOW CMECU B KaMepy cropaHus

OpfHa U3 NpuUYnMH HeadEeKTUBHOCTU Bbille-
OnMucaHHOro ABYXTAKTHOTO ABUraTensi-HenonHas
ouncTka oT oTpaboTaBwux rasos. OcTaBasicb B
LUUMUHAPE, OHU MeLLalT NMPOHUKHOBEHWIO BCEMO
o6bema cBexeil cMecu, U, crnefoBaTenbHo,
CHUXAaKT MOLHOCTb. Takxe cyliecTByeT CBS-
3aHHasi ¢ 3TUM npobrnema: cBexas CMecb U3 OKHa
NpoAYBOYHOro kaHana noctynaeT NpsiMo B
BbIMYCKHOW KaHarn, 1, kak Bbino ynomsHyTo paHee,
YTOGLISTO MUHUMWU3NPOBATL, OKHOMPOAYBOYHOIO
KaHana HanpaBsnseT CMecb BBEPX.

TMopwHu c deghbriekmopom

OPDHEKTUBHOCTD OUUCTKM U TOMMUBHAS 3KOHO-
MWYHOCTb MOTYT ObITb ymy4ylleHbl 3a cyeT
co3paHus bonee apdeEKTUBHOIO TeYeHUs rasa
BHYTPW umnuHapa. Ha paHHei ctagun ycosep-
LLeHCTBOBaHNE ABYXTaKTHbIX ABUraTeneit 6bino
AOCTUTHYTO 3a CYET NPUAAHWSA AHWLLY MOPLUHS
ocoboil opMbl ANA OTKNOHEHWA CMecu OT
BMYCKHOrO KaHana K rofloBke LMNuHApa - AaHHas
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Coexan cvecs  OrknoHed-
- HE TOTOR
CMECH

OrpaloTestune rass
A\

Tpoayso i
Kaan

Moptuess,

Puc. 1.5a MNopueHb ¢ aednekropom

lMocmynatouwjass cmecb (06o3HayYeHHasi cepbl-
MU cmpesikamu] OMKIIOHSIEMCS1 8 8EPXHIOK
yacmb Kamepbl ceopaHusi, criocobcmeysi ebl-
mecHeHuo ompabomaswiux ea3o8 (0603Ha-
YEHHbIX YEepPHbIMU cmpesikamu), 0Cmaswux-
¢ om npedbidyujeeo paboyeeo xoda. 3mo
npenssimcmayem repeMeLLUsaHuIo ceexell cme-
cu ¢ ompabomasiuumu 2a3amu U ceo0b00HOMY
8bIX00y ceexeli CMecu Yepes 8birlyCKHOE OKHO.

KOHCTPYKLWSI Monyyuna HasBaHue "MopLuHs
pednektopom’ (cm. puc. 1.5a). OpHako
1cronb3oBaHue MopLUHel ¢ AednekTopoM Ha
[BYXTaKTHbIX ABuratensix 6bino
HEMNPOAOIMKUTENBHBIM B CBA3W C Npobnemamm
pacLLMpeHVsi MopLUHS. TenroeblaerieHre B kKamepe
CropaHusi [BYXTaKTHOrO ABuraternsi 0GbMHO BblLLE,
YeM Yy YETbIPEXTAKTHOrO, MOTOMY YTO CropaHue
NPOVCXOAUT BABOE Yallie, KpOMe TOoro, rofoBka,
BEPXHSASA YacTb LMNMHAPA W NOPLLHSA SABMSOTCS
Havboree HarpeTbIMW YacTaMy asuratens. 3To
MPYBOAUT K Npobriemam, CBAsaHHbIM C TEMIoBbIM
pacLuMpeHneM NopLUHS. DaKTUYECKN, NOPLLHIO
npW U3roTOBINEHUN NpupaeTcs Takas hopma,
4TOBbI OH Crerka OTNMYancst OT OKPY>KHOCTU 1
©OblIn KOHYCHbIM KBepXy (oBaro-604koobpasHbIn
npocpunb), Takum obpasom, Korga OH pacLuu-
psieTcs Npyu U3MEHEHWU TemrepaTypbl, OH
CTaHOBUTCS KPYrNbIMU U LMAUHAPUYECKUM.
[obaBneHne HECUMMETPUYHOTO MeTarnmyec-
KOro BbICTyna B BuAe Aedriektopa Ha AHULLE
MOPLLHSA, USMEHSIET XapaKTEPUCTUKW €ro pac-
LUMpeHus [ecnu nopLueHb ByaeT ype3amepHo
pacLLMpSITLCS B HEMPaBUIBHOM HampaBneHum, ero
MOXET 3aKMMHWTL B LUMMMHOPE), a Takke
MPUBOAUT K €ro YTSDKEMEHWIO CO CMELLEHVEM
Macchl OT OCY CUMMETpUN. JTOT HeAoCTaToK
cTan HamHoro Gonee o4eBVaHBIM MO Mepe Toro,
KaK [Burateny ycoBEepLLEHCTBOBanMChb Ansi
pabotel npu Goree  BLICOKMX  CKOPOCTAX
BpaLLeHVs.

lemneesas npodyeka

MockonbKy y NOPLUHA € AedneKTOpoM CINLLKOM
MHOFO He[OCTaTKOB, a MIOCKoe Wnu crerka
CKpYrMeHHoe AHWLLE MOPLUHS He CUMbHO BISET
Ha [ABWXKEHMe MOCTynaloLLen CMECH N BbITe-
KatoLLWX OTpaboTaBLLMX ra3oB, Obin Heobxoaum
[Opyroin BapuaHT. OH Gbin paspaboTaH B 30-x rogax
XX Bexa BGriarogaps Mcrnorb3oBaHNio ABYX Npoay-
BOYHbIX OKOH BMECTO O[HOTO, W 3TOT MPUHLWN
W3BECTEH KaK "neTnesas npogyska LLHypne", no

TDHHMBOHOSH}’UJH&H CMECH
OTKNOHARETCA NPOoRYysoYHLIMMA

KaHanamu 8 UnnnHape Haaan
W BBEPX K I ONOBKE UninHAPa
LA

Puc. 1.5b Cxema nertneBoW npoayBKu
LHypne

nmeHn gokTopa E. LLHyprie, koTopbii ero nsobpen
1 3anareHToBart (XoTs, no o6LLEMY MPU3HAHWIO, OH
nepBoOHaYarnbHO CNPOEKTUPOBAI ero Af1A ABYX-
TaKTHOro AusenbsHoro apuratens]. [NpoayBoyHble
OKHa pacriornoXeHbl HanpoTVB Apyr Apyra Ha
CTeHKe LMVHAPa U HarpaBrieHb Mo A, YITIoM BBEPX
n Hasag (cm, puc. 1.56). Takum obpasom,
MoCTynaroLLast CMECb HATAITKVBAETCS Ha 334HIO0
CTEHKY LMNHApa 1 OTKITIOHAETCSA BBEPX, 3aTeM,
obpasysa HaBepxy MeTrio, NafaeT Ha oTpaboTas-
LLIVe rasbl 1 CrIocOOCTBYET MX BLITECHEHUIO Yepes
BbINyCcKHOe OkHo. CrnepoBaTenbHO, xopoluas
npoayeka LMIMHAPa MOXET ObiTb MonyyeHa
NnoaOOpOM PacronoXeHUs NMPOAYBOYHbLIX OKOH.
Heobxoaumo TwaTensHo npopabaTsiBate dhopmy
1 pa3mep KaHaros. Ecrim caenats KkaHarn CrimLLKom
LLIMPOKVM, MOPLLHEBOE KOIbLIO, MVHYS €10, MOXeET
MonacTb B OKHO U 3aKIMHWTL, TEM CaMbIM BbI3biBast
nornomky. Moatomy pasmep 1 hopma OKOH Bbl-
MOrHSAETCA Tak, YTobbl rapaHTnposaTh besyaap-
HbI NPOXOA KONeL, MAMO OKOH, @ HeKoTopble
LUMPOKME OKHa COefMHEHbl B CepeaviHe nepe-
MbIHKOW, Criy>aLLie oropolt Ans korew,. B kauect-
Be ellie OJHOro BapyaHTa MOXHO MPeaJIoKUTb
MCromnb30BaHVe BOrbLUIENO YNCHa OKOH MEHBLLIMX
pa3mepos.

[a3opacnpeneneHne
apuratens

Mopn cbazamu razopacnpenenexus asurate-
NSt NOHUMAIOT OTPEe30K BPEMEHU, OTBOAUMbIA Ha
KaXkabli Npouecc: HanonHeHus, cxatus, pabo-
Yyero xopa M Bbinycka. ®a3bl rasopacnpegeneHus
HaubGornee 4acTo yNOMMWHAIOTCA B yrnax noBopoTta
KONeH4YaToro Bana, CBA3aHHbIX C MOJIOXXEHMEM
MOPLWHA B LMIIMHAPE C yKa3aHWeM HanpaBrieHus
ero ABWXeHuA BBepx unu BHu3. MonoxeHue
MOPLUHS, KOFAa OH HAXOAUTCA B CaMOil BepXHei
ToYKe LUMUNMUHApPA, Ha3bIBalOT BepxHeW MepTBOW
Toukou [BMT]. NMonoxeHue NopwHA, Koraa oH
HaxoAUTCA B CaMON HWXHEN TOoYke LUNUHApa,
Ha3bIBalOT HWXHeW MepTBoM Touvkon (HMT).

Korma oOH Haxogutcs B  NPOMEXYTOYHOM
NONoXeHun, TO MPUHATO onpegensTb
nosrnoxxeHue nopllHA MNocpeaAcTBOM  4Yucna

rpagycoB Ao unu nocne BMT unu HMT, n atn
COKpalleHus1 BbIrMAasaT Tak: "go BMT", "nocne
BMT", "ao HMT" u "nocne HMT".

Korpa nonoxeHue nopuHsa onpegensercs
Kak "nocne BMT" unu "ao HMT", 310 3HauuT, Yyto
OH AaBuxeTcA BHU3. Koraa nonoxeHue NopliHsa
onpepensiercsa kak "nocne HMT" wnu "po BMT",
3TO 3HAUMT, YTO OH ABMXeTcs BBepx. Ucxoasa us
3TOro, MoXxet 6bITb oTMeueHo, YTo 90 nocne
BMT cootBetcTByeT 90 no HMT. AHanormuHo,
180 po BMT dhaktnuecku coorBercteyetr HMT.
C uenbilo nNpeAoTBpaWeHUA NyTaHUUbI, Ans
onucaHus a3 rasopacnpeneneHns oauH NoBo-
pOT KoneH4aToro Bana ABuUratensi pas6ut Ha
yeTbipe cekTopa no 90 rpagycoB, a He ABa no
180, unu ogmH no 360 rpagycoB. MepBbie 90
rpagycoB NoBopoTa KoneHuyaToro Bana (ot 1 go
90) - ot 1 po 90 nocne BMT, BTopble 90 (ot 91
no 180) - ot 1 po 90 no BMT, TpeTuit cektop B
90 rpapycos (o1 181 go 270] - ot 1 go 90 nocne
HMT, yeTtBepThie 90 rpagycoB (ot 271 po 360)
-oT 1 mo 90 po BMT.

B AByxTakTHOM ABuraTtene HamnosiHeHUe U
BbIMYCK OMNpenensitoTcsi MOMEHTOM OTKPLITUSI OKOH,
KOTOpble 3aKpbITbl B COOTBETCTBYIOLMX CEKTOpaXxX
ABYXTaKTHOro Uukna. B yeTbipexTtakTHOM ABUra-
Tene HamnosriHeHWe W BbIMYCK ONpPeAensoTca Mo-
MEHTaMU OTKPbITUA WUIU 3aKPbITUA KIanaHoB,
noapo6Ho 310 onucbiBaeTcs B naparpadpe 15. Ha
BCeX ABUratensix BocnslameHeHue [MOMEeHT, B KO-
TOpbli  CBeYa  3aXUraHuUsi  BOCMNNAMEHsieT
TONNUBOBO3AYLIHYHO CcMecb) U3MeHsieTcA
YCTaHOBKOW yrna onepexeHUs 3aXWUraHusi, YTo
onuckiBaeTcsa B [naBe 3.

Ha JaHHbIi MOMEHT CyLLecTByeT MHOXECTBO
BapWaHTOB PacrorioKeHNs, YNCIEHHOCTU U
pa3mMepoB OKOH, CbirpaBLLMX GOrbLLYIO ponb B
YBEMUYEHN MOLLIHOCTU ABYXTaKTHbIX ABuraTerei
(cm. puc. 1.5B). HekoTopble gpurateni cHabxeHb!
NPOAYBOYHBIMI OKHaMU, CIy)KaLLWMU Orist €4VH-
CTBEHHOW Lenu - ynyylleHus npoayBKu, OHW
OTKPbIBAIOTCA HE33OMNT0 [0 OTKPLITUSA MMaBHBIX
NPOAYBOYHBIX OKOH, KOTOpble MofatoT GorbLuyto
YacTb CBEXel CMecu.

Ho noka aTo BCE, 4TO MOXHO chenaTb Ans
ynyJweHns rasoobmeHa 6e3 ncnonb3oBaHus
[oporvx B npounssofcTee Aetarnei. Ytobbl npo-
pormkatb ynyJyLiaTb XapaKTepucTuky,
Heobxopgumo Ooriee TOMHO YMpaBMATL ¢hason
HaronMHEeHVIS.
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BrinyckHoud kaHan
OcHosHou Ve
NpoaysoYHLId kaHan
OcHosHow
NPOoARYBOYHEA KaHarn
MopLuers
HononHuTensHev
MPOAYBOYHLIE KaHEIT

B YnyudlweHHbIe KOHCTPYKLMUU
OBYXTaKTHOro gBuraTens -
nenecTKkoBble KnanaHa

Puc. 1.58 PacnonoxeHue npoayBO4YHbIX KaHaNoB Ha TUMMYHOM COBPEMEHHOM ABYXTaKT-
HOM ABurarterne

Kopriyc nenecmkosozo knarnaHa
Jlenecmku

OzpaHuyumerbHble MiracmuHb!
Burm

lNpoknadka

KpenexHbili chriaHey,

OO A WN N

Puc. 1.6a TUnUYHbIN GNOK NlenecTKOBOro KnanaHa

COrpaHn4HTensHan NNacTHHE
lanecrok

Tlpw pas-

Mpu atmocgpep- ol il
Hom gasnedmu TlocTynaiowan % KkpmEo-
B KDMBOLLMT- — CMECH usrHod
Ho# kamepe W PC

T flenacrropwi knanaH SaKpeT

MNenecTioanid Knarnar oTkpET

Puc. 1.66 CxeMa pa6oTkI NenecTKoBOro KranaHa

B ntoBoi KOHCTPYKLMM ABYXTaKTHOrO ABUratens
yny4wenve KM v TonnmBHON SKOHOMWUYHOCTM
O3HayaeT, YTo ABuraTtenb AOIkeH paboTaTb
bonee adpdeKTMBHO, 3TO TPeByeT cropaHusi

MaKcUManbHOro Konuyectea Tonnuea
(cnepoBarentHo,  MOMyYEHWS]  MaKCVMArbHOM
MOLUHOCTV] Ha Kakgom  paboyem  TakTe
oeuratensi. Octaetcs npobriema  CroXHOro

yoaneHusi Bcero oobema oTpaboTaBLUero rasa
W 3arnofHEHUst LMIMHOPA  MaKCMMaribHbIM
obbemom ceexeir cMmecu. [lo Tex nop, noka
npoLiecchbl rasoobMeHa COBEPLUEHCTBYIOTCS B
pavkax ABuratens C MoplHEM B poOrv opraHa
pacnpefeneHns, HeMb3s rapaHTUPoBaTb MOMHYO
OYMCTKY OT OTpabOoTaBLLIMX ra30B, OCTAOLLMXCS B
LMrvHOpe, Npy STOM Henb3s yBENMuUUTL obbem
MoCTyraroLLEe CBeXell cmeck, uYTobbl  crio-
CoBCTBOBATL BLITECHEHNIO OTPabOTaBLLMX Fa30B.
PelueHnem MoXeT cryuTb 3anonHeHne Kpu-
BOLLMMHOW Kamepb! GOorbLLMM KOMMYECTBOM CMe-
C/ 3a CYeT yBenuueHs ee obbeMa, HO Ha
npaKkTvike 3TO MPUBOAUT K MeHee 3chdheKT BHOM
npoAyBKe [3TO CBA3AHO C 3aBUCVMOCTLIO MeXAY
o6beMoM 1 AaBrneHneMm, Kak bbiro yrnomsHyTo
paHee). YBenuueHne 3hdeKTUBHOCTY NPOLYBKA
TpebyeT ymeHblueHUs obbema KpUBOLLMMHOM
Kamepbl W, TakuM oOpa3oM, OrpaHU4eHUs
npocTpaHCcTBa, npenHasHaqeHHoro ans
3arornHeHns cMecbto. Tak YTo KOMMPOMUCC ke
HalijeH, W cregyeT uckatb Apyrue crocobbl
ynyylleHNs Xapaktepuctuk. B aByxTakTHOM
nBuraTterne, B KOTOPOM ponb  oOpraHa
rasopacrnpefeneHns otBefeHa MOpLUHIO, YacTb
TOMMNVBOBO3AYLUHON  CMEecW, MNojaHHoW B
KPVBOLLIMMHYIO KaMepy, HensbexHo ByaeT note-
psiHa No Mepe Toro, kak MopLueHb HaunHaeT
[OBUraTbCs BHW3 B MPOLIECCE CropaHus. 3T1a CMech
BbITECHSAETCH 0OpaTHO BO BITYCKHOE OKHO U, TakViM
obpasom, Tepsietcsi. Heobxoavm Gornee adhdek-
TUBHBIN crocob ynpaBneHus nocTynarooLen
cmechto. [peaoTBpaTUTL NOTEPU CMECU MOXHO
MyTeM MCMONb30BaHWs NENECTKOBOTO UMK AuC-
KOBOrO (30I10THWKOBOIO) KrarnaHa Unm nux komou-
HaLy.

JlenecTkoBbIN knanaH COCTOWUT M3 MeTannm-
YeCcKoro Kopryca KrianaHoB 1 3aKpenneHHoro Ha
ero rMoBepXHOCTU Ceana C YNIoTHEHNEM U3
CUHTETUYECKOIO Kaydyka (cM. puc. 1.6a). [ga unm
Bornee nenecTkoBbIX KnanaHa 3akpenreHbl Ha
Kopriyce KraraHoB, Npu HopMaribHbIX atMocdep-
HbIX YCMOBYSIX ST JIEMECTKM 3aKpbibl. Kpome Toro,
ONA orpaHUYeHUs nepemelleHuss nenecTka
YCTaHOBMNEHb! OrpaHUYMTESNbHBIE NMACTVHBI MO
O[HON Ha KaxkaplA NEnecTokK KranaHa, CryxaLume
ONA NpefoTBpalleHns ero nonomku. ToHkue
nenecTku KrnanaHa obbIMHO U3roTaBMBaOTCA U3
rMbkon (MPY>XMHHOW) cTanu, xoTs Bce Gonee
MOMynsAPHLIMA CTAHOBSITCA 3K30TUYECKMe MaTe-
pvanbl Ha ocHoBe (heHONbHOW CMOrbl UMK
CTeKrnoTekcTonmTa.

KnanaH oTkpbiBaeTcs 3a cyeT n3rvba nenectkos
0O  OrpaHMYUTENbHBIX — MIacTuH,  KoTopble
CMPOEKTVPOBaHbl  TakuMm  obpasoM,  4To
OTKPbIBAKOTCH, KaK  TOMbKO  MOSIBMSiETCS
MONOXUTENBHBIN Mepenag AaBrneHus Mexay
aTMocchepoit 1 KPUBOLLIMMHOW



1*8 [Buratenb

Puc. 1.6B YCTpOMCTBO "MOLIHOCTHOrO Kna-
naHa" KomnaHum Suzuki

Ha nonepe4yHom paspese dsuzamensi TS
185ER rnokasaHo, kak mpaduyuoHHoOe Mopu-
Heeoe 2a3opacrpedeneHue (A] 06beduHeHo ¢
HaronHeHUeM  KpueowurnHolu  Kamepbl
rocphedcmeom rienecmkoeoeo Knanara (b).

KaMepoW; 3TO MPOUCXOAMT, Korda ABWXKYLLMIACA
BBEPX MOPLLIEHb CO3AAET paspexeHne B kaptepe
(cm. puc. 1.66, ctp. 1.7]. Korga cmeck nogaHa B
KPVIBOLLIMMHYIO KaMepy, W NopLUEHb HaYMHaeT ABU-
raTbCsi BHU3, JaBrieHue BHYTPW kapTepa Bospac-
TaeT A0 YPOBHS aTMOCKEPHOro, U NenecTku
NpWXMALOTCS, 3akpbiBast knanaH. Takum obpa-
30M, NoJaeTCA MakcUMarbHOe KONMMYecTBO
cMecy, U npedoTBpallaroTcs nMobble obpaTHble
BbIOpock!. [lononHuTenebHas Macca cvecn Gonee
MOMHO 3aronHSeT LMIMHAP, U NpogyBKka npouc-
xoauT Gonee achchekTVBHO. CHavana
nenecTkoBble KraraHa Obu nprcriocobneHsl Ans
MCMOMNb30BaHUSA Ha CYLLIECTBYIOLLIMX ABUraTeNsx
C TMopWHeM B ponM oOpraHa rasopac-
npepernexHus, 3To NpUBENO K CyLLECTBEHHOMY
ynyyweHuo acpekTmBHOCTM ABuratenen. B
oThernbHbIX Cryqasix NpoussoauTENn BbiGMpan
KOMOUHaLWIO ABYX KOHCTPYKLMIA: OAHOW - Korga
ABuraTenb C NOPLUHEM B PO opraHa rasopac-
npepeneHysi, JoMOMHEHHbIA NenecTkoBbIM Knana-
HOM [ns MPOAOITKEHNS NpoLecca HarnonHeHUs
yepes AOMNONHUTENbHbIE KaHarbl B KPUBOLLIMMHOW
Kamepe rocrne Toro, Kak MnopLUeHb nepekpoeT
OCHOBHOIA KaHan, ecnv ypoBeHb [JaBlieHus B
KapTepe ABuraTens nossonseT 31o (cM. puc. 1.68).
B Apyroit KOHCTPYKLMM Ha NOBEPXHOCTU HOOKU
MOPLLHS BBINOMNHANMCH OKHA, YTODbI OKOHYAaTEmNbHO
130aBUTLCA OT KOHTPOSS, KOTOPbIIA MOpLLEHb UMe-
€T Haj, KaHarnamu; B TaKOM Cryvae OHW OTKpbl-
BalOTCA W 3aKpbIBAKOTCSH UCKMIOUUTENBHO Nog,
BO3AENCTBMEM NENECTKOBOrO KrarnaHa. Passumvie
3TOW MAeW o3Hayaro, YTo KnamaH U BryCKHOW
KaHan MoryT BbITb NepeHeceHbl U3 LunuHapa B
KPVIBOLLIMMHYHO Kamepy. YctpalaroLpe
NPEeOoCTEPEXEHNs], YTO Ha renectkax krarnaHa
obpasyloTcsl  TpeluHbl U 1enecTku  MoryT
nonacTtb BHYTPb

[BUraTers, Okasanmch B 3HAYUTETBLHOW CTemneHm
HEeOOOCHOBaHHbBIMM.

MepemeLLieHVie ByCKHOMO KaHara npesocTanseT
psin, NPEVMYLLIECTB, [TIAaBHOE U3 KOTOPbIX CBA3aHO
C Tem, YTO TeYEeHVe rasa B MoJioCcTb KapTepa
craHoBUTCs1 Bornee cBoboaHbIM, 1, CrieaoBaTenbHO,
BonbLUee KONMMYECTBO CMECU MOXET MOCTYNUTL B
KPVBOLLMMHYIO KaMepy. OTOMY [0 HEKOTOPOM
CTeneHn criocobCTBYET MMMYILC (CKOPOCTL U BEC)
noctynatoLei cmecu. Mpy nepeHoce BryckHOro
KaHana u3 UunuHapa MOXHO MpoAorKaTtb
NOBbILLATL 3PPEKTUBHOCTb MyTEM CMELLEHUS
NpPOAYBOYHOMO OKHAa (OKOH) B OMTUMAaribHoe Ans
npodyBk/  ronoxeHve.  besycrioBHo,  3a
rocriegHne rogbl OCHOBHOE pacrorioXeHune
NEeNecTKoBbIX KranaHoB Oblno NoaBeprHyTo
TWaTenbHOMY UCCrefoBaHMo, U MOSIBUNUCH

CIOXHble KOHCTPYKUUK, cofepxailvne
ABYyXCTyneH4atble NienecTkn n
MHOrorenecTkoBble Kopnyca KrnanaHoB.

MocrienHue paspaboTki B 06MacTy NenecTkoBbIX
KranaHoB CBSi3aHbl C MaTepuanamm, Ucnonb3ay-
eMbIMU OIS NENecTkoB, U C PACTONOXEHNEM U
pa3MepoM NIEMNECTKOB.

7 YnyduweHHble KOHCTPYKLMU
OBYXTaKTHOro ABuraTtens -
AunckoBble knanaHa (3onoT-
HWKOBOE pacnpegerneHue]

8 NpeLLIECTBYHOLLIMX pa3aernax Mbl BbISCHUIN, YTO
O nogaym ceexen cMecu B 06bIKHOBEHHOM
[OBYXTaKTHOM ABUraTtene ¢ rnopLuHeM B ponu
opraHa pacnpeeneHs UCrorb3yeTcst BryckHoe
OKHO, OTKpbIBaeMoe ABVKYLLIMMCS BBEPX
MOPLLUHEM, U YTO 3TO CNIOCOBCTBYET CHUXEHIIO
KN asurarens. JlenectkoBbIi KranaH SBnseTcst
QOHUM U3 NyTel NOCTENEHHOTO OrpaHUYEHMS

cMmecH

JuckoBuid
KknanaH

Briyck TonmBoBoaayLUHONA

rasopacnpeaenuTenbHoi chyHKLMN MOPLLHS,

Ho, 6e3yCrIOBHO, 3TO HE §OVHCTBEHHOE peLLIEHe
npoGrembil. [JMCKoBbI KranaH (M 30MoTHMK)
npeacTaBnseT ApYroil BapuaHT peLueHus
BbILLEOMNMCAHHOW NpobreMbl, 1 B HEKOTOPOM
OTHOLLIEHWV OH TTyuLLIE, YEM FTENeCTKOBbI

KranaH, XoTs X COBMECTHOE MCMOoMb3oBaHNe
TaioKe MPUBOAUT K XopoLueMy 3dpdeKTy.
[ncKoBbIN KranaH COCTOMT 13 TOHKOrO CTarlbHOro
[VcKa, 3aKpenreHHoro Ha KoneHyaToMmy Bany
LLIMOHKOWA UMW LLILIAMM TaKiM 00pa3oM, YTO OHU
BpaLLatotcst BMecTe. OH pacrionaraeTcsi CHapy»v
BIMyCKHOMO OKHa MeXy KapOopaTopoM 1 KpblLL-
Kol KapTepa TaK, YToObl B HOPMAribHOM COCTOSHIV
KaHan nepexpbIiBarics aAnckom. Ytobbl NpousoLLno
HarorHeHWe B Hy)kHo 0b6racTv Ljkra asvraterns,
U3 aycka BbipesaeTcs cektop. [Npy BpalyeHum
KOMeHYaToro Bara 1 AYCKOBOrO KranaHa BrycKHoe
OKHO OTKPbIBAETCS B MOMEHT, KOrZia BbIPE3aHHbIN
CEKTOp NPOXOAVT MMMO KaHara, NMo3BOMsisi CMecK
MPOHUKHYTb HEMOCPEACTBEHHO B KPVBOLLUMHYHO
kamepy (cm. pvc. 1.7a). 3atem kaHan nepekpbl-
BaeTCH [VICKOM, MpeAoTBpaLLas oopaTtHbIA BeIGpoc
CcMecviB KapbiopaTop Mo Mepe Toro, Kak MopLUEHb
HauMHaeT ABUraTbCs BHI3.

HocmouHcmea

K oyeBMaHBEIM NpeumyLLecTBaM UCMONb30Ba-
HUSI JUCKOBOTO KnanaHa MOXHO MPUYUCTUTD
6onee TOUHOE yrNpaBreHne Ha4yaroM ¥ KOHLIOM
npoLiecca HarorHeHyst (To eCTb MOMEHTOM, Koraa
BbIpE3aHHbIN Y4aCTOK, UM CEKTOP, A1cka MUHYET
KaHar), 1 NPOLOIKATENBHOCTLIO NpoLiecca Haror-
HEHWs1 (TO eCTb BEMUYMHON BbIPe3aHHOTO y4acTka
AVCKa, MPOMOPLIMOHANEHON BPEMEHW  OTKPbLITUS
KaHana).Tawkke AWUCKOBbIA KnanaH A[onyckaeTt
NPYMEHEHWe  BMyCKHOTO  kaHana GonbLuoro
AvaveTpa W rapaHTUpyeT BecnpensTCTBEHHbIA
NPOXOf, CMecy,

KaHan nepexpuisaerca
LMCKOBLIM KNarnaHom

Puc. 1.7a MpyHUMN OeAcTBUS AUCKOBOIO KrlanaHa
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ronagaroLLieii B KpYBOLLMNHYto kamepy. B otnnuve
OT NENEeCTKOBOTO KranaHa ¢ A0CTaTouHo Gonb-
LLIMM KOPIMYCOM KriarnaHoB, AVCKOBbI KnamnaH He
CO302€eT HUKaKUX Mperpag, BO BryCKHOM KaHare, 1
No3TOMYy ra3oobMeH B ABuratere yryyliaeTcs.
[pyroe npeumyLLecTBO AWNCKOBOrO knanaHa
MPOSIBMAETCA Ha CMIOPTUBHBIX MOTOLMKIAX - 3TO
BPEMSsi, 3@ KOTOPOE €ro MOXHO 3aMEHUTb Ans
nopbopa paboumx xapakTepucTVIK ABUraTens rnog,
pasnuyHble Tpacchbl.

[MaBHbIM HeAOCTaTKOM AUCKOBOrO knanaHa
ABMNSIOTCS TEXHUYECKVE TPYAHOCTY, TpebytoLme
MareHbK/X MPOVU3BOACTBEHHBIX AOMYCKOB U OT-
CYTCTBVE MPUCOCOONSIEMOCTH, TO ECTb HECTIOCO0-
HOCTb KrnamaHa pearmpoBaTb Ha U3MEHeHue
noTpebHocTen AsuraTens nofgobHO renecTkoBoMy
knanaHy. Kpome Toro, Bce AMCKOBbIE knanaHa
YA3BUMbl B OTHOLLEHWW MOMAaAaHWsi Mycopa,
MocTynatoLLero B ABUratenb C BO3AYXoM [Menkue
YyacTuupbl U Mbiflb OCEAAIOT Ha YNMOTHSOLLMX
KaHaBKax 1 LigpanatoT anck). HecMoTpst Ha aTo, Ha
NpaKTVKe OMUCKOBbIE KranaHa paboTatoT o4eHb
XOPOLLIO 11 0BbIMHO CMIOCOBCTBYHOT 3HaUUTENBHOMY
NPUPOCTY MOLLHOCTM Ha HU3KMX YacToTax
BpaLLIEHUs1 AiBUraTensi Mo CPaBHEHWIO C OBbIMHbIM
ABUraTenem ¢ nopLUHEM B ponv opraHa raso-
pacnpepeneHnus (cm. puc. 1.76].

CosmecmHoe ucrionb3o8aHue
J1ernecmkosbix U OUCKO8bIX KilaraHo8

HecnocobHocTb AMCKOBOro knanaHa pearu-
poBaThb Ha M3MEHeHWe NoTpPeGHOCTE ABuraTens
HaBeria HEKOTOpbIX NPOU3BOAUTENEN Ha MbICTIb -
MCMONb30BaTb KOMOVHALIO OUCKOBOMO U ne-
MECTKOBOIO KraraHa Ansi NMoryyYeHnsl BbICOKOW
arnacTyyHocTv Aguratenst. [ostomy, koraa aToro
TPebyIoT YCIoBMS, AABNEHNE B KapTepe ABuraTenst
3aKpPbIBAET JENECTKOBbI KNarnaH, TakiM oGpasoMm,
3aKpblBasi BMYCKHOW KaHamn co CTOPOHbI KpUBO-
LUMMHOWM KaMepbl, AaXe HEeCMOTpS Ha To, YTo
BbIPE3aHHbIN Y4acToK (CEKTop) Aucka Bce elle
MOXET OTKpbIBATb BMYCKHOWN KaHan CO CTOPOHbI
KapbropaTtopa.

Ucnonb3osaHue weku KoneHsarna

8 Kayecmee OLCKOB020 KrarnaHa
MHTepecHbIi BapnaHT AUCKOBOro KnanaHa
UCTIONb30BASICA B TEYEHVE HECKOMbKUX NMET Ha
psine [OBurateneir MoTopornepoB Vespa.
BmecTo npuMeHeHWst OTAENbHOMO KranaHHOro
YCTpOWCTBA [Ansl  BbIMOMHEHUS €0 ponu
NPOV3BOAWTENM  MCTIONbL30BaNM  CTaHAAPTHbIN
KorneHyaTbin Ban. [lnockocTe MpaBon  LUekn
MaxoBuka oOpaboTaHa C OYeHb BbICOKOW
TOYHOCTbIO TaK, 4TO Mpu  BpaleHun
KOneHBana 3asop MeXay Hell U KapTepom
COCTaBMSET HECKONbKO ThICAYHbIX Aorei
Oroiimva. BryckHo kaHan HaxoguTest MpsiMo Hag,
MaxoBUKOM (Ha 3TWX ABWraTensx LAnvHAp
pacrionaraeTcs ropyu3oHTanbHo] 1, Takum obpa-
30M, MpUKPbIBAETCA KpaeM MaxoBuka. [lytem
MEXaHMHECKON 0DpalboTii BbleMM B Yacm
MaxoBUKa MOXHO B 3af4aHHOW TOYke LumKna
[BviraTensi OTKPbITb KaHan aHanorm4yHo ToMy, Kak
3TO MPOUCXOAWT MPY UCTIONbL30BaHUM TPaauL-
OHHOrO AVICKOBOTO KranaHa. XoTsi nornyyaemblii
BIMYCKHOW KaHas OKas3bIBAETCS MeHee MpsSiMbIM,
4YeM OH Mor 6bl ObITb, Ha NpaKTUKe 3Ta cucTeMa
paboTaeT o4eHb XopoLLo. B pesyrnisTate asurarens

BblpaﬁaTblBaeT nonesHyto MOLLHOCTb B LLUMPOKOM
AnanasoHe 4YacToT BpalleHna asuratend, U no-
npexHemMy ocTaeTcA TEXHNYECKU NPOCTbIM.

8 YnyulleHHble KOHCTPYKLMK
[IBYXTAKTHOro ABuraTens -
PACNONOXEHME BbIMyCKHOMO
OKHa

XoTs cuctema Bbinycka nogpobHo onucaHa Bo 2
[maBe, CTOUT YNOMSHYTL O Hel 30eCh TOMBKO Paau
TOro, YToObl NOAYEPKHYTb 3HAYEHME KOHCTPYKLMM
BbIMYCKHOrO TpakTa Ans achchekTuBHON paboTbl
[BYXTaKkTHoro Apuratens. [JeiAcTBuTensHO, BO
MHOIMX OTHOLLIEHUSIX CCTEMbI BryCKa U Bbinycka
Ha [IBYXTaKTHOM ABUraTere O4eHb TECHO CBSA3aHbI.
B npepiectsytoLmx naparpacax Mbl obcyaunv
crocobbl NMoAsoda CMecy U oTBoaa OTpaboTaBLLIMX
rasoB U3 uunuHapa. Cuctema Bbirycka CUMbHO
BMSiET Ha oba 3TV NpoLiecca, U pekoMeHayeTcst
YuTaTb OTHOCSLLMECS K Aeny OTpbiBkv [MaBbl 2 B
COYETaHUM C TeM, YTO BbINo ONMCaHo BbILLE U
OymeT onucbiBaTbcs HWke. 3a 3TM  rogpl
NMPOEKTUPOBLUMKM U UCMbITATENN OBHAPYXNK,
4yTO basbl BbIMycka MOMYT UMETb CTOMb e
CYLLECTBEHHOE BIMSIHUE Ha XapaKTEpUCTUKU
ABuratens, kak 1 casbl Brycka. dasbl Bbinycka
ONPEAENSIOTCA BbICOTOMN BbIMyCKHOM OKHA B CTEHKE
LUMnuMHOpa, TO eCTb KOrga OHO 3aKpblBaeTcs U
OTKpbIBAETCS MOPLUHEM MO Mepe Toro, Kak OH
nepemeLLlaeTcs B LWNMHOPE BBEPX W BHUS.
KoHeuHo, Kak 1 Bo Bcex Apyrx criyyasix, HeT
OJHOTO €AVHCTBEHHOTO MOMOXEHWSI, KOTOPOoe
oxBaTbIBano 6bl Bce pexxumbl Asuratens. Bo-
NEePBbIX, 3TO 3aBVCUT OTTOrO, Afs Yero ABUraTerb
[OMKEH UCTONb30BaTLCS, BO-BTOPbIX, KaK 3TOT
[JBviraternb vcrons3yeTcs. Hanpuvep, ans ogHoro
1 TOro e ABuraTens onTuManbHasi BbicoTa
BbIMYCKHOrO OKHAa pasnunyHa Npu HU3KUX U Npu
BbICOKMX YacToTax BpalLeHVs ABUraTens, a npu
YryGNEHHOM PacCMOTPEHUM MOXHO CKasaTb, YTO
TO X& OTHOCWUTCSl U K pa3mepaM kaHana, u
HEMOCPELCTBEHHO K pa3MepaM BbiryCKHON Tpyobl.
B pesynbTate Ha npousBoacTee paspaboTaHsbl
pasnnyHble CUCTEMbI C U3MEHSIOLLMMICS MPK
paboTe ABvraTensi XapakTepUCTVKAMU BbIMyCKHBIX
CUCTEM ANSi COOTBETCTBUS M3MEHSoLMMCS
yacToTam  BpalleHus.  TakMe  cucTembl
nossunuce y Yamaha (YPVS), Honda (ATAC),
Kawasaki (KIPS), Suzuki (SAPC), Cagiva (CTS)
n Aprilia (RAVE). Huwxe onvcbiBatoTcst cucteMbl
Yamaha, Kawasaki n Honda.

Cucmema ¢ MOWHOCMHBIM
knanaHom Yamaha - YPVS

B ocHoBe 310l CCTEMBI NEXUT HEMOCPEOCTBEHHO
MOLLHOCTHOI KnanaH, KOTOpblii Mo CyLecTBy
ABMAETCA POTOPHbIM KrlarnaHoM, YCTaHOBIEHHbLIM
B Mrib3e LMNMHOPa TaK, YToObl €ro HIDKHASA KpoMKa
COOTBETCTBOBANa BEPXHEN KPOMKE BbIMYCKHOTO
okHa (cm. puc. 1.8a, cTtp. 1.10). Ha Husmx
YacToTax BpaLLleHVst ABMraTens KranaH HaxoauTest
B 3aKpbITOM  TOMOXEHWM,  OrpaHu4MBas
3PPEKTUBHYIO BbLICOTY OKHa: 3TO ynydllaet
XapaKTEPUCTUKN Ha HU3KUX W CPEOHUX PEXVMAX.
Korga yactoTa BpalleHusa asuratens goctiraet
33[@HHOTO  YPOBHS, KrnanaH  OTKpbIBaEeTCH,
yBenuumBasi apheKTUBHYIO BbLICOTY OKHA, YTO
CrocobCTBYET  YIYYLLEHWNIO XapaKTEPUCTVK Ha
BbICOKMX CKOPOCTSAX.

[NonoxeHne MOLLHOCTHOTO KranaHa KOHTpOomu-
pyeT cepBogsuratenb npy NomoLyyn Tpoca u
wkvBea. briok ynpaenerus YPVS nonyvaet gaHHble

00 yrrie OTKPbITVSA KraraHa oT NoTeHLWoMeTpa Ha
cepBofsurarernie U AaHHble O YactoTe BpalLieHust
ABUraTens ot 6rnoka ynpaBneHusi 3aXuraHmeM;
3TV [aHHble WUCMONb3yTCs ANst BbIpaGoTkM
NPaBUMBLHOMO CUTHana K MexaHu3My npvsoga
cepsoppuratens (cm. puc. 1.86). 3amevaHve:
Ha eHedopoXxHbIX MOmMOUUKIax KoMraHuu
Yamaha ucrornb3yemcsi HeCKOMbLKO ominu4Hasi
eepcusi cucmeMbl U3-3a Marnol MOLHOCmU
aKKyMyrAamopa: MowyHoCMHoU KraraH
rpusodumcsi & deticmeue om UeHMpPobexHo20
MexaHU3Ma, yCMaHOBIIeHHO20 Ha KOeHYamom

eary.

KaHan

Bnyck-
HOH
kaHan

Brnyck-
HOW

KaHan

KaHan

Puc. 1.76 CpaBHeHue cucteM BMycka
[BYXTaKTHbIX ABUrateneun

PucyHok demMoHcmpupyem npuHyun deticm-
8US1 KaykOoU cucmeMbl, UX UerTbio He s1ersiemcst
MOYHO nepedamb KOHCIMPYKULIIO dgu2amerisi.

A [lopwHeeoe 2asopacnpedeneHue b

a3opacnpedeneHue npu nomowju fe-

1eCcmKo8020 KriarnaHa

B lasopacnpedeneHue npu nomowju oOuc-
K08020 KrnaraHa urnu 30/10MHUKO8oe 2a-
3opacnpederneHue
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CepsomoTop

MoLuHocTHble KnanaHa

Puc. 1.8a Pa3pe3s gBuratensi RD350, AeMOHCTPUPYIOLUIA YCTPOUCTBO CUCTEMBbI MOLHOCTHOIO KianaHa KomnaHum Yamaha

KomnnekcHas cucmema
MOWHOCMHBIX KnanaHos Kawasaki | gq ®yHKLMOHANLHAs cxema cucTembl YPVS
- KIPS

: . lMoTeHumomeTp
Cucrema Kawasaki nMeeT MexaHU4eCKMin NprBog, :
OT YCTaHOBIEHHOrO Ha KoneH4YaToMm Bany Brikmioyaress
LleHTpobexHoro [LwapurkoBoro] perynstopa. 3aXuraHna e
BepTukanbHas Tara CoeauHSET MeXaHu3m e

e ey

NpuBOAa C TAroW YnpaBneHUsl MOLLHOCTHbLIM lMpenoxpaHuTens
KranaHoM, YCTAaHOBNEHHBIM B MANb3e LAMMHAPA. w

E,Ba TaKnX MOLLHOCTHbIX KrnanaHa pacrnorioXeHbl

BO BCMOMoraTesbHbIX KaHarnax ¢ 06emx CTOpoH ot Bnok yrpas-
FMABHOO BbIMYCKHOTO OKHa 11 CBA3aHbI C TArOi e
npvBoAa NOCPeaCTBOM LLUECTEPHU 1 3yGyaToi reMoi YPVS.

penku. MNo Mepe Toro, kak TAra nNpueoga nepe-
MELLIAETCS "3 CTOPOHbI B CTOPOHY", KranaHa Bpa-
LLIAHOTCS, OTKPbIBast U 3aKpbIBasi BCIOMOraTernbHbIe
KaHanbl B UMNUHApPe W KaMepe pesoHaTtopa,
|PacrornoXeHHO C NeBOI CTOPOHbI ABUraTens (Cv.
puc. 1.88).

Cuctema paccumMtaHa Tak, YTobbl Npu HU3KON
YacToTe BpalleHVs] BCroMoraTenbHble KaHarbl
ObINM 3aKpbITbl KNanaHamu Ans obecneyeHns
KpaTKOBPEMEHHOrO OTKPbITUS KaHana. Jlesbi
KnanaH OTKpbIBaET Kamepy pe3oHaTopa Mokvaa-
oMM OTpaboTaBLUMM ra3am, Takum obpasom
yBenMumBas obbemM paclUMpUTENIbHON Kamepbl MowuHocTHue knanaHa
(cm. Puc. 1.8r).

Mpn BbICOKOW YacToTe BpalleHWUs knanaHa LLikns
MOBOPAYMBAOTCS, YTOObI OTKPLITL 06a BComora-

TenbHbIX KaHana " YBEMVYUTL

NPOLOIMKUTENBHOCTb OTKPbITUSA KaHana,

cneposaTerbsHo, obecneynTb

brioK yripasrie-
HHA CHCTEMOH

batapen ‘gaxurarma




_, Kamepa pesoHamopa

BcriomozamenbHble KaHarbi

Puc. 1.88 KomnnekcHasi cuctemMa MOLWHOCTHBIX KnanaHoB koMnaHumn Kawasaki

Gorbluyto MMKOBYHO MOLHOCTb (CM. puc. 1.8A). o6bema cucTeMmbl Bhinycka. B panbHeiiwem
Kamepa pesoHaTopa 3aKpbiBaeTcs KNanaHoM C cyctema 6bifla yCOBEPLIEHCTBOBAHA 3a cyeT
TeBO CTOPOHI, CHINKAst OBLLMIA OGLEM BbIMYCKHON BeefeHMsi MPOMEXYTOUHON  LUECTEPHU MEXAY
CncTEMBI TArOA MPUBOAA M OOHWM W3 KnanaHos, obecne-
Cuctema KIPS obecneunBaeT yny4weHue xa- uMBalolLel BpaleHWe KnanaHoB BO BCTPEUHBIX
PAKTEPUCTUK Ha HW3KUX U CPEAHNX HaCTOTaX yanpapnenusix, a Takke A0BABMEHMSI MNOCKOrO
BPALLEHIS! 38 CYET YMEHbILIEHIA BLICOTBI KAHANA o ocTHOTO KNamaHa Ha NepeaHeil kpowke
v Bonbluero obbema BbNyCKHOI CUCTEMbI @ MPW gy v oioro okHa, Ha Mopiensix Gombluero obbema
BLICOKMX 4aCTOTaX BPALEHWS - 38 CHET YBEIW- onvey 1 paGoTa Ha HUBKUX YacToTax BpalLeHus
UeHWsi BLICOTHI BBIMYCKHOTO OKHA U MEHBLIBTO 6. o' oo 33 cueT MOGABMEHNST COMMOBOTO
npodurst B BEpXHEN YacTU KranaHoB.
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Kamepa ycuneHusi Kpymsiuje20
MOMeHmMa ¢ aemomMamu4ecKum
ynpaesneHuem Honda - A TAC
Cuctema, npumeHsiemasi Ha Mogensix pupmbl
Honda, nmeeT npusoa OT aBTOMaTU4YeCKOro
LIEHTPOBEXHOrO  perynsTtopa, YCTaHOBNEHHOTO
Ha KorneHyaToM Bany. MexaHusm, cocTosLmii
U3 pellku W Banuka, nepejaeT ycunue ot
perynsrtopa K KnanaHy ATAC,
YCTaHOBIIEHHOMY B MArb3e LMNMMHAPA.

Kamepa HERP (Pe3soHaHcHas QHepreTudyeckas
Tpy6a Honda) otkpbiBaetcs knanaHom ATAC npu
HWU3KWX YacToTax BpalLeHWst ABUraTens 1 3akpbl-
BaeTcs npu BbICOKkMX (cM. puc. 1.8e, cTp. 1.12).

9 YnyuyleHHble KOHCTPYKLUU
OBYXTaKTHOro ABUrartens -
cucTeMa Bripbicka TONnuea

Cyps no Bcemy, O4EBMAHBIM METOLOM peLLeHNs
BceX nNpobrem, CBSi3aHHbIX C  HamoNHeHWeM
Kamepbl CropaHWsi [BYXTaKTHOrO [BuraTens
TOMNMMBOM W BO3AYXOM, He TOBOPS Yyxe O
npobremax BbICOKOTO —pacxofja roptodero u
BpeaHbIX BbIOPOCOB, SBMSETCA WCMOMNb3OBaHMe
cuctembl Brpbicka Tonnuea. OpHako, ecrm
TONMMBO He MOABOAWTCS HEMOCPEACTBEHHO B
Kamepy cropaHus, BCe elle OcTalTcs
XapakTepHble npobnembl ¢ hasoil HaMOMHEHUS U1
acpcbekTBHOCTBIO  aBuratens.  [Mpobnema,
CB3aHHas C HEMNocpefCTBEHHBIM BMPbLICKOM
TONNMWBa B Kamepy CropaHus, 3akno4aeTcs B
TOM, YTO TOMMMBO MOXeT ObiTb MOAAHO TONbKO
nocrne TOro, Kak BbINYCKHble OkHa OyayT
3aKpbIThI, CrefoBaTenbHO, OCTaeTcs Maro Bpe-
MEHU ANS pacrbifiMBaHWS W MOMTHOMO NepeMeLLn-
BaHWS TOMMMBA C BO3AYXOM, HaxoAsLMUMCs B
LmMnuHApe [KoTopbIii MOCTYMaeT U3 KPUBOLLMMHOW
Kamepebl, Kak B TPagWLMOHHBIX ABYXTaKTHbIX
aBuratensx). 3To nopoxgaeT Apyryto npobremy,
TaK KaK JaBreHme BHYTPU KaMepbl CropaHus nocrne

Benomora- Bcrnomora-

TelbHbIA TEMbHLIA B

KaHan KaHan Sl
TENbHLIA
KaHan

Knanan KnanaH

CHCTEME CHCTEME KnanaH

KIPS KIPS CUCTEMB
KIPS

Kamepa
pesoHaTopa

1.8r NMonoxeHue knanaHoB cuctembl KIPS npu HU3KKX yactotax
BpaleHus asuratens

ia

Benomora-
TENbHbLIA
KaHan

KnanaH
cHCTeMH
KIPS

Kamepa
pesoHaTopa

Puc. 1.8a MonoxeHune knananoB cuctemMbl KIPS npu BbICOKUX
YyacToTax BpalieHus ABUraTens
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Puc. 1.8e MpuHumn pencteus cuctembl ATAC

3aKPbITUSA BbIMYCKHOMO OKHa BEMVKO, 1 OHO BbICTpo
HapacTaeT, crefoBaTeribHO, TOMMBO AOIMKHO
noAaBaTsCst Npu eLle Gonee BbICOKOM AABMEHN,
MHaye OHO MpocTo He ByaeT ucTtekaTb U3
OpCyHKN. 310 TpebyeT [O0BOIBHO
KpynHorabapyTHOrO  TOMMMBHOTO  Hacoca, YTo
BriedeT 3a cobon npobrembl CBsidaHHble C
yBenmyeHnem Beca, rabaputoB U CTOMMOCTU.
Aprilia pewnna 3tn npobnemsl, NPUMMeHUB
cuctemy, HasbiBaemyto DITECH (cm. puc. 1.9),
OCHOBAaHHYIO Ha KOHCTPYKLMW aBCTpanuickom
KoMnaHuy, PeugeotnKymcoTaioKe paspabotanu
nogobHyto cuctemy. PopcyHka B Havarne uykna
[OBUraTens noAaeT CTpyto ToMnvBa B OTAEMNbHYO
3aKpbITYIO BCMOMOraTenbHYto KaMepy, coaepa-
Lylo cxaTbll Bo3ayX (nogasBaembli nubo ot
OTAENbHOro Komnpeccopa, nMbo no KaHany ¢
obpaTHbIM KranaHom oT umnnHapa). MNocne Toro,
KaK BbIMYCKHOE OKHO 3aKpbIBAETCS, BCrioMoraTers-
Hasl Kamepa cooOLLAeTCA C KaMepoii cropaHust
Yyepes KrnanaH unm conno, N CMecb NogaeTcs
HErNocpeacTBEHHO K cBeve 3axkuraHus. MpuHumn,
MCTOMNb3YIOLLWIACS B 3TON cucTeme, dhakTiecku
OYeHb CMOXeEH W BKIOYaET paccroeHHoe cro-
paHve 3apsida, NO3TOMY UCKIIOYEH 13 obnactn
paccMoTpeHust 3Tol kv, Bornee noapobHo oH
onucaH B kHure Haynes Fuel Systems Techbook.
TeMm He MeHee, NpenMyLLiecTBa CUCTEMbI JIErkO
noHsATL. Aprilia npeTeHayeT Ha CHIDKeHVE BpeaHbIX
BbibpocoB Ha 80 %, gocTuraemoe 3a cuyeT
CHWXeHns Ha 60 % pacxoga macna u Ha 50 %
pacxopa roptoyero. Kpome Toro, ckopoctb
cKyTepa € Takon cuctemon Ha 15 % Bbiwe
CKOPOCTU TaKOro Xe cKyTepa CO CTaHAapTHbIM
KapbtopaTopoM.

[MaBHOe NpeyMyLLECTBO MPUMEHEHMSA Herocpen-
CTBEHHOrO BripbiCka B TOM, 4TO MO CPaBHEHWIO C
0ObIKHOBEHHbLIM [ABYXTaKTHbIM ABUraTeriem vcde-
3aeT HeoOXOAMMOCTbL NPeABapUTENLHOTO nepe-
MeLUMBaHUS TOMMNMNBa C Macriom Ans CMasku

peuratensa (cm. Mnasy 5). Cmaska ynyuLaeTcs, pacxos onpeaensieTcs APOCCEerbHON 3acioHKON,
MOCKONbKY Macfio He CMbIBAeTCs TOMMBOM C CBA3AHHOW C Py4YkoW rasa moTouukna). 1o
MOALLUNMHAKOB 1, crneaoBaTenbHo, TpebyeTcs o3HavyaeT, YTO Macrio BCe elle cropaeT B
MEHbLLIEE KONMMYECTBO Macna, B pesynbTare Yero UMrnuHape, 1 cMaska He CTorb 3¢ppeKTVBHa, KakK
CHWXaeTca TokcuyHocTb. CropaHue Tonnuea xotenoch Obl. OaHaKo pesynbTaTbl HE3aBUCUMBIX
Take Yryylaetcs, a HarapoobpasoBaHWe Ha WCTbITaHuiA roBopsT camy 3a cebs. Bce, yto
MOPLLHSAX, MOPLUHEBbIX KOMbLAX W B BbINYCKHOWM Tenepb HeobxoguMo — obecrieuvTs Modsos,
cucteme CcHwkaetcs. Bosgyx no-npexHemy Boamyxa, MUHYS KOUBOLLIMMHYHO KAMEDY.
rnopaeTcs Yepes KPUBOLLMIMHYIO Kamepy [ero

Puc. 1.9 ABuratens komnanum Aprilia ¢ cuctemon DITECH

& TornumeHeii Gak
Macnarewi Gak

TonnweHan pamna c ghopcyHKami
M pErynATopoM AaBneHWA
(opcyHka HernocpeacTBeHHoro
Bripeicka (nonaeT TonMBoBO3AYLL-
HYIO cMECh]

Karyuxa
3aXKHraH1a

Ceeva
BaXUraHnA

BoaayLuHewi komnpeccop ECU
Enok ynpasnenxna neuratenem



10 YeTbipexTakTHbI ABUraTenb

M3 npedbigymx naparpacoB, OMUCHIBAOLLIMX
NPUHLMN OEACTBUA OBYXTAKTHOrO ABUraTens,
O4YEBMOHO, YTO TEXHUYECKVE OCHOBbI ABUraTens
[OCTaTOYHO MPOCTbI - HEOBXOAMMO CXUraTh
onpeaeneHHoe KoNMYecTBO TOMNnMBea B 33AaHHbIi
MOMEHT BpeMEHU 1 yaansTb MonyyuBlUKECS B
pesynbTaTe 3TOro oTpaboTaBLUME rasbl - HO
NpaKTUYECKas peanmsauysi 3Toro NpeacTaBnseT
coboii orpoMHyto npobnemy. Kak 6burio ckaszaHo B
naparpace 2, arnsTEpPHATVBOM  ABYXTAKTHOMY
OBUraTento sIBMSIETCS YeTbipexTaktHbIA. Ho B TO
BPEMSA KaK YeTblpexTakTHbIA ABuraTerb
MOXET  YyCTpaHuUTb MHOrMe U3  Hedo-
CTaTKOB.CBOVICTBEHHbIXOBYXTAKTHOMY.YHErOecTb
CBOW COBCTBEHHbIE HEJOCTaTKU. B utore Henbas
cKasaTb, Kakoil M3 HUX Nydlle Apyroro, Bce
3aBUCUT OT MpegHa3HadeHus psuratens. Y
Kakgoro AguraTens eCTb CBOe MECTO B Mupe
MOTOLIMKIOB, rAe OH paboTaeT Haumyywmnm
00pa3soM U1 MOearnbHO NOAXOAWT AFIS 3TOro, KaK HUA
OfVH APYTOiA.

[Moka crioxxHo ocnapyiBaTh JOCTOVMHCTBO YETbIpex-
TaKTHbIX ABUraTenell C TOUKU 3peHNst pacxoaa
TOMMMBa M YPOBHEIN BbIOPOCOB, OfHAaKO VX MOBbI-
LUEHHasA CMOXHOCTb O3HA4aeT yAopoXxaHue
NPOV3BOACTBA, YTO MPUBOAUT K CIIOXVBLLEVCS
cuTyaumm, bnarogaps KOTOpOW ABYXTaKTHble
OBuratenu uaeanbHbl AnA HeBombLUMX MOTO-
LIKIIOB CEPUIAHOTO MPOU3BOACTBA U CKyTEPOB,
CTOMMOCTb KOTOPbIX OTHOCUTEMBHO HEBbICOKA
(xoTsi No-NpeXkHeMy OHW 3aHVMMaOT CBOE MECTO
cpean CMOPTUBHBLIX MallMH C  BbICOKUMM
rokasaTtensiMu, no KpalHel Mepe, B HacTosiLLee
BpeMmsi]. YeTbipexTakTHble ABuUraTenu uaearnbsHbl
Onst 6onbLUMHCTBA MOTOLIMKIOB OT 125 ky6.cM. 1
BbilLe, OT y4eBHOro MOTOLWKIa A0 CMOPTUBHBIX
MaLLvH GorbLUIOI KyGaTypbl C OTAVYHLIMU Xapak-
TepucTukamu. B cBoe Bpemsi Bbinn pacnpocTpa-
HeHbl ABYXTaKTHbIE ABUraTeny cpepHero obbema
[oT 250 po 750 Kkyb.cM.), KOTopble OYeHb aKTVBHO
NPOTVBOCTOSANN YETLIPEXTAKTHLIM ABUraTensm
paBHoro unu Gonbluero oobema, HoO Te AHM
NpOLLK, 1 Tenepb peako BCTPETVLLb Ha Aopore
[OBYXTaKTHUK 06bemoM GorbLue 250 kyb. cm.

Briyck, cxxamue, socninameHeHue,
8bIMNyCK

B OByxTakTHbIX ABUraTensx BHYTPEHHEro
cropaHus 4eTblpe npouecca (HanornHeHve,
oxaTve, paboumnIXos, U BbIMYCK, UMK Kak UX MHOMa
HasblBalOT: BMyCK, CxXaTue, BOCMNaMeHeHue,
BbIMyCK] B3aUMONMNEPENIETEHbI, B YETHIPEXTAKTHOM
[ABuratene rpaHuLbl Mexgy npoueccamy Gonee
YeTkVie, U B MPVHLMIMNE KabKOOMYTPOLIECCY OTBEAEH
CBOWA TaKT B LMKIE (XOTS Ha MpaKTuke, Kak byaeT
nose paccMoTpeHo B naparpade 15, aT1o He
COBCEM TaK).

KOHCTPYKTMBHO YeTbIpEXTAKTHBIA ABUraTenb
nopobeH ABYXTaKTHOMY M COCTOUT U3 OCHOBHbIX
Y3MOB, @ UMEHHO: MOPLUHS, LMM1HAPA, LaTyHa v
KoneHyatoro Bana. OfHaKo y Hero ectb MHoO-
)KECTBO JOMOSHUTENbHBIX Y3MOB M AeTarnen, B
COBOKYMHOCTN M3BECTHBIX Kak KranaHHbIA Mexa-
HU3M, KOTOPbIN CIYUT AMsyMPaBneHns 1 3a0aHust
bas Briycka 1 Bbirycka. YrpaBrneH e HarnorHeHem

[suraTtenb 1*13

MPOUCXOAUT NP MOMOLLM BCKHOTO KrlanaHa, a Ha  YCIOXHEHNe  KOHCTPYKUMM W yMEeHbLUeHue
BbIMYCKOM YMNpaBnsieT BbIMYCKHOM knanaH, B YMcna pabounx TakToB BABOE, MNOABMSETCS
NPUHUMNE B YETbIPEXTAKTHOM ABUraTerne OHW BO3MOXHOCTb TOYHee YMpaBnsTb —npoLeccamu
3aMEHSIKOT NOPLLIEHb U AVICKOBbLIN UM FIEMECTKOBbIA Brycka 1 BbiMycka U1, Takum obpasom, obecneynsaTs
knanaH. MoxHO paccMoTpeTb MHOXECTBO AOCTaTOYHO BbICOKYIO 3(h(PEKTUBHOCTb ABMraTeNs.
PasnnYHbIX CXEM, HO BCE OHM OTpaXaroT pasniny-

Hble NofAX0AbI K 4OCTUDKeHMIo oaHoro v Toro xe KriaraHa

KOHEYHOTO pesyrbTara. OTAnMIMTENBHON OCOBEHOCTHIO BOEX YETLIPEXTAKTHbIX
Ha pucyHke 1.1 Oa nponnmiocTprpoBaH MPUHLMN neraTeneil SBMSIOTCA KranaHa, €cr roBOpuTh
AEACTBUA TUMNYHOTO YETBIPEXTAKTHOTO ABU- TouHee - TaperbuaTble KranaHa, Yepes KoTopble
rarensi. OBpaTUTe BHUMAHUE Ha OTIINHVE FOMOBKA cMeck MonafiaeT B KaMepy CropaHusi, a UHbIE raabl
LMnvHApa OT roroBKN ABYXTAKTHOTO ABUFATENA U otBoasTcA M3  Hee. Bo  Bcex  COBpeMEHHbIX
Ha OTCYTCTBIE KaHaroB B LnuHApe. KpoMe TOro, koHeTpyKLMsIX KrariaHa CripoeKTVpoBaHbl UCXOs U3
nocrynatowjasi CMecb nonajaet Henocpen- coopmbl ronoBkM LmnmHgpa. o 50-x  ropos

CTBEHHO B KaMepycropaHusi, U kapTepGoribLLie HE npoLunoro Beka CyLLECTROBANIO MHOTO
y4aCTBYeT B MPOLIECCE HarornHeHus. HecMoTps

HaronneHue: npu dsuxeHuu MopLHs 8HU3 Cxamue: MopuieHb HayuHaem MoOHUMambCs, U
6ITyCKHOUI KrlanaH OMKPbI8aemcs, M0360Msisl gryckHoll KnaraH 3akpbieaemcs. [lpu deuxeHuU
monueoso30ywHol  cMecu  ronadamb opLIHs 86EpX CXUMAEMCsl CMECb 8 Kamepe
HerocpedCmeeHHO 8 KaMepy C20PaHUsi. c2opaHusl.

Bocnnamenenue (paboyull xod}. ceeya Bbiryck. OMKpblGaemcsi  6biflyckHOU  KraraH,
3aXu2aHuUsi 80CIIaMeHsiem CXXamyto CMeCh, 10380MsoWU Ll ompabomasiium 2asam
3acmaerisis NopuieHb repemMelamscsi 8HU3 110 nokudame YUMUHOPp Yepes 6biflyCKHOU KaHar o
UunuHOpy. Mepe 08LXKEeHUS MOPLUIHST 88EPX.

Puc. 1.1 Oa MpuHumn pa6oThkl YeTbIPeXTaKTHOro ABUraTensi
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Puc. 1.10B Jetanu KnanaHHoro mexaHmsama e d'/@

7. Cyxapb

. Taperika npy>uHbl KnanaHa
BHewHsAs npyxuHa
BHympeHHsisi npy»uHa
MacrioompaxameribHbili Kornayok

OnopHasi waliba HapyXXHoU MpY>KUHbI
Hanpasnisrowasi emyrnka knanaHa
lonoska yunuHApos

b. KnanaH

S
3
4
5.
6. OnopHas watiba eHympeHHel rpyKuHbI
7
8
Puc. 1.1 O6 Tapenb4aTbIi KnanaH 9
1

A Taperika knanaHa b CmepeHb KnanaHa B
Konbyesasi kaHaska

MaLLIMH, Y KOTOPbIX KnarnaHa oTKpbIBarmch BBEPX
B MOMOCTb KaMepbl CropaHusi, PacroroXeHHyo
cBoky OT uunuHapa. Takve ABuraTeny HOCHT
Ha3BaHVe HWXHEKManaHHbIX Unu asuratenen c
BOKOBbIM PACMONOXEHVEM KIanaHoB. XOTS OHU
MpOLLIE B M3rOTOBIMEHMM, UX AOPEKTUBHOCTL HIbKE
No CpaBHEHWIO C ABUraTENsIMU C BEPXHUM
pacronoXeHWeM  KManaHHOro  MexaHu3ma.
TapenbyaTblil KnanaH COCTOUT W3 KPYrnown
Tapernku, NPUKPEnneHHow K ArMHHOMY CTEPXHIO,
1 MOXOX Ha rBo3Ab C GOMbLLLION LLMAMKON (CM. puc.
1.106). Y Tapenku knanaHa ecTb KOHMYeckas
YNMOTHSIIOLLAs NOBEPXHOCTb, Nepexoasilas B
CTepXXeHb KranaHa, koTopas npeAHasHadeHa ans
YMNOTHEHUS MO COOTBETCTBYHOLLIE NMOBEPXHOCTU
cefna, pacnonoXeHHOro B ronoBke LNMHApa
(UnK NonocTy kKamepbl CropaHUst Ha HYXKHeKNa-
naHHbIX asuratensix). CTepkeHb knanaHa npo-
XOOMT Yepes HanpaBSIHOLLYHO B rorioBke LMnvHapa
Y BbICTYMaeT CHapyu.

KnanaH camocTosiTensHO 3akpbiBaeTcs U yaep-
XUBaETCH B 3aKPbITOM MOMNOXEHUN CUIbHOM
NPYVHOW (MHOrdA NPUMEHSIIOTCA ABE NMPYXWHbI),
KoTopasaachUKCpoBaHaYNoOPOMIPYXWHbI.BCBOO
oyepefb, 3aKpeneHHOM Mpy NOMOLLM ABYX
Cyxapeii, YCTaHOBINEHHbIX B kaHaBKy B BEpPXHeW
YacTv crepxHs knanaHa (cm. Puc. 1.108). MNpueog,
KranaHoB MOXeT BbITb PasniyHbIM, HO NPUHLMN
OAVH W TOT Xe, BHE 3aBUCUMOCTU OT CXeMbI
rasopacnpeAenuTenbLHOro MexaHuama, ofHako
3a MCKIMIOYEHNEM pacnpeapara ucrnonb3yeMble

NPV 3TOM ZIETANM CUIHO OTIIMMAIOTCS, Mo AnuHe pacnpenBarna BbiMONHEHbI BbICTYMbI HA3bIBaeMbIE KyNadkamu, KOTopble CryXaT A1
NpuBEAeHNs B AeiiCTBIe AeTaneii KnanaHHOro MexaHu3ma 1 OTKPLITUS B 3aAaHHbIi MOMEHT
PacnpenBaJs! BPEMEHU COOTBETCTBYHOLLIEro KranaHa [cM. puc.

Pacnpensan MOXHO OOHapyuUTb Ha  BCex
TPaAVLMOHHBIX  YETbIPEXTAKTHLIX  ABUraTernsix
cTapernbyaTbiMm KnanaHamu.
HenocpenctBeHHo ~ MMM KOCBEHHO  OH
Vcrionb3yeTest AnA OTKPLITUS U 3aKPbITUSA KaXKaoro
KnanaHa B 3afaHHON TOYKE YETbIPEXTAKTHOrO
Lmkna. B cBsi3n ¢ Tem, YTO LK 3aHMAET YeTbipe
Xofa MOpLUHA (KOTopble COOTBETCTBYHOT [ABYM
MoriHLIM 06opOTaM KoreH4aToro Bana) U Tem,
YTO Kaxkapl KrnanaH HeobXoAMMO OTKPbITb OANH
pa3 3a LWKM, YacToTa BpalleHusi pacripeasana
BABOE MeHbLLIE YaCTOTbI BPALLEHVSt KOMEHYaToro
Bara. OTO O3HayaeT, 4YTo 3a BpeMs ABYX
MonHbIX 0BOPOTOB KOMeHYaToro Bara pacrpeasarn
coBepLLaeT 0anH 060pOT. 3TO OCYLLECTBNAETCS
3a CYET NMPOCTOrO LLIECTEPEHYATOrO, LIENHOro U
pemeHHOro Np1eoda Mexay 3TVMK Banamu, Npu
3TOM Y LLECTEPHI UM 3BE3004KM, YCTaHOBINEHHOM
Ha KorleH4yaToM Bany, BABOE MeHbLLee Y/Cno
3yObeB MO CpaBHEHMIO C OTBETHON AeTarbio,
YCTaHOBMEHHOI Ha pacnpeagare. Puc. 1 HOr TunuyHbIM pacnpepenuTenbHbIN Ban: BuaHa hopma u pacnoroXeHue KynaykoB




KnanaH

HanpaenAioLuan BTyKka
KknanaHa

KnananHaa npyxuHa

YetpovicTso
LA PErYNMPOBKK 3830Pa

KoHTpravika

Tonkatens

Kynayok

Kynavkosuiv an

Puc. 1.11a KoHCTpYKUMA HWXKHEKNanaHHOro MexaHusma

11 KoHCTpyKLMS
YeTbIPEXTAKTHOMO
aBuraTens -
KrnanaHHbIN MEXaHWU3M

B npuHUMne, Bce YeTbIpexTakTHble ABUraTeni
MOXOXM, OHW OT/IMYALOTCA TOMbKO Pacnorno-
YXEHMEM U MPUBOAOM BMYCKHbIX U BbIMYCKHbIX
KranaHoB. Kak 1 MHoroe Apyroe B MOTOLKIE,
CTpeMneHne JOCTUYbL BbICOKMX CKOpPOCTEN U
MOLLIHOCTEl MPUBESIO K CYLLECTBEHHOMY YCOBEp-
LLEHCTBOBAHWIO YETLIPEXTAKTHOTO ABUraTens.
Hupke paccMOTpeHb! paannuHble CXeMbl, HauMHast
C HVKHEKManaHHoM, koTopasi, HeCMOTpPS Ha To,
YTO BO MHOTOM ycTapena, MOCRyXUT Ans
[EMOHCTpaLMU CTENEHN PasBUTUS COBPEMEHHBIX
KOHCTPYKLI C BEPXHM pacrpessariom.

HuxHeknanaHHbIlU MexaHu3m
2asopacnpedeneHrus (SV)
HwvpkHeknananHbI ABuUraTenb SBMSETCH OTHOCK-
TenbHO NPOCTON peanusaumei YeTbIPEXTaKTHOMo
LWIKIa, B HEM UCTIONb3yeTCH MUHUMYM AeTarnei
NS nepefayn youns oT pacnipensara K KranaHy.
MpviBoA, pacnpeaBarna ocyLLecTBSeTCs LecTe-
peHyaTon unn LenHon nepegaden, pacrono-
YKEHHOI PSAOM C KoneHYaTbIM Bariom. Kynavku
onupatoTcst Ha TornKaTen, KoTOpble
npeacTaensoT  coboil  KOpPOTKME  LUTaHIW,
nepemeLlarLmecs naparnensHo ocn
urvHgpa (em. puc. 1.11 a). B atux wraHrax
€CTb PErynmpoBOUHbIE BUHTBI C KOHTprakamu,
NpY MOMOLLI KOTOPbIX MOXHO U3MEHSITb AMHY
ons obecneveHus Tpebyemoro “3asopa B
KnanaHax" mexay Tonkarenem u

cTep)xHeM knanaHa. Takoe pacnonoxeHue
KrarnaHoB O3Ha4YaeT, YTO OHM HaxogsATcs B
BbICTyrie Kamepbl cropaHusi cOoky OT
LUWMNuHOpa, a He B FOMoBKe, Kak B ApYrux
YeTbIpexTaKkTHbIX ABUraTensix.

Ckopee Bcero, HypKHEKManaHHbIN ABuraTenb
-camblit npocron n [OeLleBbIn n3
YeTbIPEXTaKTHbIX nBuraTenen, "
GONbLUMHCTBO aHITIMACKUX U aMepPUKaHCKMX
KOMMaHUA LUMPOKO MCMONb30Bann 3T0 B CBOE
BpPEeMs, OCHalas  Takumu  JsuraTtensmu
YTUIUTapHbIE UK AeLleBble Moaeny. HeyaauHas
copma Kamepbl CropaHusi, NPOAUKTOBaHHas!
pacronoXeHeM KranaHoB, KoTopble HaxoasTcs
C O[HOW CTOPOHbI LNMHApa, orpaHu4meaet K
nBuratens. B cBsian ¢ 3TUM HDKHEKNanaHHbIN
OBuraTtenb pasByBaeT MEHbLUYO MOLLHOCTb U
notpebnset Gonbluee KONMYECTBO TOMMMBa Nno
CpaBHEHUIO C aHamNoM4YHbIM BepXHeKnanaHHbLIM
[OBvrartesniem.

HeadhdbextvBHOCTL cTana Goree SBHOM npy pocTe
YacToT BpallieHVsl AsuraTtens, U TpaguUMOHHbINA
HVDKHEKMNanaHHbI ABUraTernb 3BOSIHOLMOHMPOBarn
B OQHOLMNMHAPOBLIA ABuUratens GonbLioro
obbema C OTHOCUTENbHO HU3KON MOLLHOCTbIO.
[Mpw ocHaLLeHUM ero GonbLUYMM MaxoByKamMM OH
pa3BMBaEeT BbICOKUI KPYTALUMIA MOMEHT npu
HUM3KNX YacToTax BpaLLeHNs ABUraTensi, B CBS3N C
YeM Obn  MonynspeH |y MpUBEPKEHLIEB
MOTOLIKIIOB C KOMsickamMu. OTW anacTuYHbIE U
npocTble Asurateny Gl ocobeHHO HaaeXHb,

KooMe Toro, KX ObINO O4YeHb  nerko
PEMOHTMPOBATb, €CMNM  BO3HWKANW  KaKUE-TO
npobnembi. Ynapok HVDKHEKManaHHbIX
[LBUraTenen npuLlerncs Ha rogel nocne Bropoi
MwupoBoin BOWHbI, c nosiBreHmem
COBpPEMEHHbIX MaTepuanoB W TEXHONOrui
Npon3BOACTEA. Hapsigy c Gonee

KOHKyPEHTOCMOCOBHOM
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3a30p B KnanaHax

HeGonbwoi npomexyTok Mexay CTepXHeM
KnamnaHa W y3nom, BO3[eNCTBYIOLIMM Ha Hero BO
BCEX YeTbIpexXTaKTHbIX ABUraTensx (3a MCKiove-
HUEeM OCHaleHHbIX rugpoTonkaTtensamu, pac-
cMmaTpuBaeMbIX fanee), HasbiBaeTcsi "3a30poMm B
knanaHax" (cm. puc. 1.11 B, cTp. 1.17). NpoBapka n
npu Heo6XoAMMOCTU perynMpoBKa 3asopa B
KnanaHax - HopmaribHas npouegypa npu o6cnyxu-
BaHMM YeTbIPEXTAKTHbIX ABuraterneid. 3asop Heob6-
XOAMM A5l KOMMEHcaLUUK TENNMOBOro pacluMpeHns
y3noB. lMpu HarpeBe 3a3op Heo6xoAuMO pe-
rynupoBatb AnA KoMneHcaumm usHoca. Mockonbky
BbINYCKHOW KnanaH nopaBepraeTcsi BO3AENCTBUIO
Gonee BbLICOKMX Temnepatyp, 4YeM BMYCKHOMN
KnanaH, ero 3a3op o6bI4HO HeMHoro Gornblue.

KrnanaHHbI MEXaHU3M -
TEPMUHOMOMNS

BbicTynbl Ha pacnpenBarne, KoTopble cnyxaT Ans
npueBoAa KnanaHHOro MexaHu3ma, Ha3biBaloTCs
Kynaykamu. "Kynayok" - Haumbonee TexHMYeckun
npaBUiIbHLIW U JOTUYHBLIA TepMUH. Y3en, Ha
KOTOpbIA BO3AeWCTBYeT KyNnauyok, Ha3biBaeTcs
TonkKaTerieM (3amMeyaHue: €ro 4YacTo Ha3biBalT
TonkateneMm Kynauka). B aTtoi kHure oH Gyget
YNOMMUHATbLCA Kak Tonkatenb. OAUH ocoObii Tvn
TorNIKaTens, M3BECTHbIW KakK "JalleobpasHbli' u3-3a
ero ¢opMmbl, B 3TON KHUre ByaeT yNoMUHaTLCSA Kak
yaweobpa3HbIA  TonkaTenb. OpHako, npu
WUCMONb30BaHUM  MMAPaBIMKA B KranaHHOM
MexaHuU3Me Yy3ribl, KOTopble NPUBOAATCA B AeAcTBUE
ruapaBnuyecku, Has3blBaloTCA ruapoTonKaTensamm.
B Tex KOHCTpyKUMsIX, rae Kynadok BO3OENCTBYET Ha
KOpPOMBICIO, YaCTb KOPOMbICIA, Ha KOTOpYyH OH
onupaeTcs (Yawe Bcero 3aKarneHHbIN NOANATHUK),
Ha3bIBaeTCs "Mon3yH".

KOHCTpYKLWen OHV, HIDKHEKManaHHbIN
ABuraTtenb Uc4es M3 MMpa MOTOLIVKIIOB, HO MO
npeXHeMy ero MOXHO BCTPETUTb Ha
rasoHoKocuIikax n noAoGHbIX MaluvHax, rae
NpocToTa 1 AeLUeBn3Ha NEPEBELLIMBAIOT Ntobble
apyrve dbakTopel.

BepxHeknanaHHasi KOHCMpyKUYUsI.
MexaHusm zasopacnpedeneHus
(CHV)

CTporo roBopsi, TEPMWH “BepXHeKnanaHHbIN
OBUraTeris’ OXBaTblBaeT BCE YETbIPEXTAKTHbIE
[OBUraTeni, KOHCTPYKUMS MeXaHu3Ma rasopac-
npeneneHys KOTOpbIX ~ OTMW4YaeTcs  OT
HWkKHeknanaHHo. OpgHako  0OblMHO  He
NPYMEHSIETCA B OTHOLLEHWW [Burateneil c
BEPXHVM pacnpegenurenbHbIM Barom [SOHC n
DOHC), a ucnonbayeTca ans obosHayveHus
BepXHeKNanaHHbIX ABuUratenenl C  HYDKHAM
pacnpensanoM 1 TonkaTensmu.

B BepxHeknanaHHOM ABuraTene NpyMeHsIoTcs
[NWHHbBIE LUTaHM, MpoXoasilve Yepes TyHHeNb B
6roke 1 ronoBKke LMM1HAPOB, PACMONOXEHHbIN B
npuvBe TrOMOBKM LMNMMHOPa HeBOaneke Ot
cTepxHeln knanaHoB (cm. puc.1.116, ctp. 1.16).
TornkaTenu 1 TopLbl CTEPXHA KnanaHa cBa3aHbl
KOPOTK/MM  KOpOMbICNaMy,  KOTOpble  MOTyT
Bpalatecsi Ha ocu. PerynvpoBka 3asopa B
KnanaHax npousBoAMTCS NMPU NOMOLLW KaK BUHTa
W KOHTpranku Ha
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Yerposicteo
A71A perynvpoBky 3a3opa

Kopomsicrno
Kortpraiika

UlraHra

Kynaok Kynavxoseii pan

Puc. 1.116 KoHCTpyKuusl BepXHeKnanaHHOro MexaHu3ma rasopacnpeeneHus ¢ HIKHUM
pacnpegenuTenbHbIM BajioM U WITaHramu

0AHOM 13 Mney KOpOMbICTa, Tak W TonkaTens OSHHO B ysnax knanaHoro mexarusma. Mpu
TEMNECKONMYECKOro TUMa, AMMHY KOTOPOro Moo PAOOTE ABMraTens Ha BbICOKVX acToTax Bpa-
P—— LEHNs MPOYHOCTL ToMKaTeneiA, WTaHr 1 Kopo-
Mo KOHCTPYKLMM BepXHekmanaHHblii asyraTens MBICEN AOMKHA BbiTb AOCTATOUHOA ANs Toro,
oueHb BIIVISOK K HIDKHEKMANaHHOMY, XOTA y nepsoro YTO0bI BbIAEPKaTb BOSPOCLUMI YPOBEHb HarpysKt.
MHOKECTBO MPEUMYLLECTB, rMaBHbIM U3 Hinx K COKANEHUIO, YBENAYEHME MPOUHOCTA HemaMeH-
SBMAETCA HE3aBMCMMOCTb Npu npoekTuposaHuy HO MPUBOAUT K POCTY BECA, & 3TO yKe CNyxuT
OpMbI KaMepsl CropaHusi. Bo MHorux oTHo- PUHMHOR Apyrux npoBniewm. Mo mepe Toro, kak
WweHnsx nonycepudeckas kamepa cropaus Ky/1a4oK pacnpeasana nopHumaeT
SBNAETCA WOeanbHO, 1 BepXHeknanaHHas Kow- 10JIKaTENb W LITaHTY, OTKPLIBAA KanaH 4epes
CTDYKUMS C PaCTIONOKEHIEM KITANaHoB Mo yrriom k KOPOMBICIIO, CKOPOCTL MEpeMelLIeHiR 3TUX Yaros
BEpTUKATM  OBpasyeT  BbICOKoacheKTUBHYIo MOCTENEHHO yBenuu/Baetca. [lo AOCTUKEHNs
hOpMy KaMepsl cropaHus. Takoe pacnionoxetue OMPEASTIEHHOM CKOPOCTU MPOBREem He BOSHUKAET,
KNAMaHOB CTIOCOBCTBYET athdbeKTUBHOMY razooG- HOKAKTOMBKO  CKOPOCTE  MpeBbilLaeT — SHaveHue

MeHy W Bomee  momHomy  cropamuio CKOPOCTU, 3afjaHHoe KOHCTPYKTVBHBLIMM
TONNUBOBOSAYIUHOA CMecu. OTa ocHoBHas N@PAMETPAMV [aHHOTO ABWraTens, BeC y3nos
KOMMOHOBKA ABvraTens OHV  xopoluo K1aNAHHOTO MEXaHUIMa CTAHOBUTCS TakiM, 4TO
3sapekoMeHpoBana  cebs  3a  Heckombko OHY HE MOTYT AocTaTouHo GLICTPO OTCnEeXWBaTh

npodunb Kynayka. B aToT MOMeHT knanaHa
HayuHaloT "3aBucaTb”, HECMOTPSA Ha ycunue
BO3BPaTHbIX MPYXWH. Maro Toro, 4To 3T orpaHu-

OecATUNEeTUA, HO CEerogHs e€e BbITECHWUIU
BepxHeBalbHble KOHCTPYKUUN (33 MCKMNo4eHnemM

HECKONMbKUX Mogenei, KOTOpble BCE eLle HaxoadaTca
B I'IPOIIIBBO,QCTBG). CTpeMneHme MOBLICUTD YMBaET YacToTy BpalleHWA asuratend, 3aslucaHue

MOLUHOCTb HENsBexHo MPUBENO K CHibkeHuio K1aNaHOB MPUBOAWT K pUcky M3ruba uiu cve-
OTpAHMYEHMA N0  KOHCTPYKUMM, CHavana Ha'UEHWA WUTBHT TOMKaTenledi, @ B OTAEMbHbIX
CMOPTUBHBIX, @ MO3Xe U Ha [IOPOXKHBIX MOTOLMKRax, CTYHaAX - PUCKY BBIXOAA BrYCKHBIX U BBIMYCKHBIX

Mpy 3aaaHHoil (hopMe Kamepbl CropaHisi ofwH g K@naHos B kamepy  cropaus. Ecnn aT0
CMOCcOBOB  [IOCTIDKEHMSt  Gorbluell  MolLHocTy TPOVICXOANT, TO B €neé Ayl MOMEHT, Koraa

[BUraTens 3aKnioYaeTcsl B MOBbILLEHMM ckopocTy NOPLEHD AOCTUTAET BEPXHEU MEPTBOW TOUKN, OH
ero paBoThl, TO ecTb uMcria obBopoTos, u, YAAPAET MO KmanaHam, 4YTo NPUBOAUT K
cnenoBaTensHo, Komuyectsa paBoumx xopos B CEPBESHBIM — MOBPERACHNAM. OpHum 13
MAHYTY. TIpi MOBBILEHMN aCTOThl BpalueHys PELIEHUA  SBMIAETCS  YCTAHOBKA  YCUNeHHbIX
[BUraTensi  psf  TEXHUYECKMX  orpaHuueHui KNAMAHHBIX  MPYXAH,  HO  3TO  BblsbiBaeT
HauMHaET BbI3bIBATh 3aTPy/HEHNS, 0CO

NpUBOAMUT K YCKOPEHHOMY M3Hocy. Kpome Toro,
3TO MOXeT npuBecTu K BMOpaumm (OTCKOKY)
KnanaHa. Yanbl KnanaHHOro MexaHuama MOXHO
obnerynTb, HO OJHOBPEMEHHO C 3TUM NPOUCXOANT
1x ocnabneHve. AnbTepHaTUBOM MOXET BbITb UC-
Nonb3oBaHWe crieLmaribHbIX MaTepuaroB Arns npo-
M3BOACTBA Y3MOB, HO, HECMOTPSI Ha TO, YTO OHM
OyayT nerye n nNpoyHee, NX CTOMMOCTb CUIBbHO
BO3pacTeT.

M3 BbILLEONMCAHHOrO MOXHO CAenaTb BbIBOA, YTO
KOHCTPYKLMSI HUXHEBaANbHOrO ABUraTens c
Tonkatenamu (OHV) adpcbekTMBHa ANs MHOMMX
Lerneit, HO Tam, rae HeobxoanMo AOCTUXEHNE
BbICOKO/ MOLLHOCTW W YacToTbl BpalleHusi, oHa
MMEIoT orpaHuMyeHHoe npumeHeHue. Tam, rae
npuMeHseTcA Takaa cxema, Hanpumep, Ha
NPOYHOM W [ONrOBEYHOM OAHOLMIIMHAPOBOM
auratene HONDA CG125 unu Ha V-o06pasHbix
LBYXUMIMHAPOBLIX asuratensx Moto-Guzzi, nony-
Yalolasca B pesyfbTate MaluuHa - npoctas u
HagexHas "pabouas nmowagka", XoTs U He
OTIMYaIOLLAACH BbISAOLMMUCA XapaKTepucTu-
Kamu. [MpenmyLLecTBO MCMONb30BaHUS BbILLEOMNW-
CaHHOM cxembl Ha V-obpasHom gsuratene co-
CTOUT B TOM, YTO WCMOMb3YyeTCs TOMbKO OAMH
pacnpeggan - feTanb, KOTOpYlo OTHOCAT K yucny
poporoctoawmx. Ho nockonbky 6omnbLIMHCTBO V-
06pasHbIX [BYXUMMUHAPOBBIX nsuratenen
ucrnonb3yeTcs Ha MoTouuknax Tuna “dJonnep"
(kacTam) u "Typep", CKPOMHbIE XapaKTepUCTUKN

- He ©Oepa. Bo MHOMMX  OTHOLLEHMsX
HWKHeBarmnbHbIN  ABUraTenb ¢ TomnkaTensmm
(OHV) Ha [paHHbIA MOMEHT paBHOLIEHEH

NCYE3HYBLUNM HUXHEKNanaHHbIM ABUraTenAam.

"38aBucaHune" n "Bubpauynsa”
knanaHoB

3aBucaHWe KnanaHoB - SBMEHKE, NP KOTo-
pOM KnanaH ocTaeTcs OTKpbITLIM Neper TeM Kak
MPY>XHA CMOXET €ro 3aKpbiTh, BbI3BAHHOE CrNLL-
koM crnaboi npyxuHol, Bonblioih maccoi
KnanaHa, HempaBurbHBIM NpochuneM Kynadka unm
npocto paboToi ABuraTens ¢ 4Yactoton 6onee
BbICOKO, YeM Ta, Ha KOTOPYto OH Bbln paccunTaH.

Bubpauws knanaHoB - cocTosiHue, Korga npu
nocafke knanaHa Ha cefno OH OTCKakuBaeT oT
ceffla BMECTO TOro, 4ToDbl 3aKpbITLCA MOA, BO3-
fleficTBMeM NPYXMHbI. 3TO MOXET MPOUCXOAUTb
13-3a CMULLKOM >XECTKOW MPYXMWHbI KnanaHa,
CIMULLKOM Ferkoro KrnamaHa, HempaBunbHOro npo-
¢uns kynayka, BubpaLmn npyxuHsl (Npu [ocTu-
XXEHUN eto PE30HAHCHOI YacToThl), UMK NPOCTO
paboToii ABUraTens co cKOpocTAMW BpalleHus
6onee BbICOKMMM, YeM Te, Ha KOTOopble OH Obin
paccyuTaH.

KoHcmpykuyusi MexaHu3Mma
2asopacnpedesieHusi ¢ 00HUM
s8epxHUM pacrpedsasiom [SOHC]
YT006bI npeofoneTb 3aTpygHEHWUA, Bbl3BaHHbIE
yBennyeHnemMm Beca Y3NnoB KnanaHHoro mexa-
HU3Ma, XenatenbHOo YCTPaHWUTb KakK MOXHO
Gonblue AeTanen, ABUratoLUXCs BO3BPATHO-
nocTynaTenbHOo. K Hum oTHocsTCs: TonkKaTenb,
LTaHra, KOPOMbICIIO U CaM KnanaH. B oTHoLweHun
TonKaTena W knanaHa mano 4to MOXeT ObITb
cAenaHo, KpomMe MOHMXEeHUA UX BecCa 3a cCYyeT
TWaTenbHoro Bblﬁopa onTUMarnbsHom KOHCTPYKUM
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1.11 B CpaBHeHu1e paboThbl BepXHeKanaHHbIX MeXaHU3MOB: C HUXKHUM pacnpeaenureribHbIM
BarioM U LUTAHIOW U C BePXHUM pacrnpepenureNiHbIM BajsioM

4 Omkpbimue KnarnaHa rpoucxodum nod deticmeuem WwmaHau U KopoMbicra. B daHHoM ripumepe
nipucriocobrieHue Onsi peayrnuposKU 3a30pa PacriofioXeHO 8 KOPOMbICIIE, XOMsi CyUecmayrom
KOHCIMPYKUUU, 8 KOMOPbIX OHO SIBMIAEMCA cOCMaegHoL Yacmbto morikameris. 3a3op usMepsiemcst
MexAy MopUOM CMEPXKHsI KiarnaHa u onupatoujelics Ha He2o demarbHo.

5 B amom criyyae pacrnipedenumerbHbili (Kyna Ykoebill] an pacrionazaemcs 8 2011osKe YuuHOpos
(cxema ¢ sepxHUM pacnpedenumernbHbiM 8anom unu OHC). Kynayok HernocpedcmeeHHO
803delicmayem Ha KOPOMICITO, @ MoJIKamerb U WimaHaa 8 0aHHOM CrTydae Omcymcmeyrom.

Kopomeicno Kynatiok

YerpovicTeo ana

PErynupoBKn Koruqeckue
3agopa LLIECTEPHM
KoHTpravika

Korm4eckue
wiecrepH1
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1 UCTOSb30BaHWU MPOYHBIX, JONTOBEYHbIX, HO
NErkUx martepuaros.

Ha criopTviBHbIX ABvraTensix, rae 3atparbl Ha Npo-
M3BOACTBO HE UMEIOT 3HAYEHVS], MOTYT UCMONb-
30BaTbCS IKIOTUMECKVE MaTepuaribl TUMa TUTaHa,
HO [ns1 MaccOBOrO MPOM3BOACTBA 3TO Henpume-
HUMO. EOVHCTBEHHOE, YTO MOXHO crenatb, 3To
NepeHecTU pacnpensar B ronosky LMMMHAPOB U
130aBUTLCS OT TONKATENS, a Kyrayku 3acTaBUTb
paboTaTb HEMOCPEACTBEHHO MO 3aKareHHOMY
noAnsTHYKY KOpoMbICIa (poKepa Ui pbidara, Kak
VX MHOrAA HasbisatoT) -cM. prc.1.11 B. Cama nges
He HOBa, CyLLEeCTBYET MHOXECTBO MPUMEpPOB
[OBOEHHbIX YeTbIPEeXTaKTHbIX ABUraTenei c
BEPXHUMM pacnpensanamu. BtvinniHom
Opuratene ¢ BepxHUM pacripeasariom [SOHC]
pacnpefBan pasveLLleH B rOMoBKE LMMMHOPOB
MeXay BryCKHbIMW U BbIMyCKHbIMK KranaHamu. Ha
PaHHVXCIIOPTVBHBIX OBUraTensxnpuysog,
pacnpefBana OCYLLECTBNANCA KOHUYECKUMMN
LLECTEPHSMM OT Bara, PacrorioXXeHHOro BepTy-
KanbHO B 6rioke unuHapos [cm. puc. 1.11 ).
CraHgapTHOI cxeMoli MpYBOAa SBMSIETCS LienHast
nepefava: 3ybyatoe Korneco, pacrorioxXeHHoe B
cepeavHe U B KOHLIE KoreHJaToro Bara, orvba-
€T LieMnb MexaHu3Ma rasopacrpeferneHusi, KoTo-
pasi, B CBOIO o4epefib, MPUBOAUT B AeicTBuE 3yOua-
Toe Koreco Ha pacnpeggane [cm. puc. 1.11 f).
Kynauku pacnpensana Bo3OenCTBYyIOT Ha KOpoT-
Kue KopoMmbicria, KoTopble, B CBOK ovepenb, Y-
PaBnsIoOT KranaHamMu aHanorviyHo ABuraTento ¢
MeXaHU3MOM rasopacnpegenenus Tuna OHV.
EAMHCTBEHHBIMM AeTansmuy, coBepLUAKLLMMU
BO3BpaTHO-NOCTyNaTENbHOE [BIDKEHIE, OCTaKOTCS
KOPOMbICIIa 1 KrnaraHa, Tak YTo KOHCTPYKLMS BCe
€ellle Aareka OT COBEPLUEHCTBA, HO YXKe HaMHOro
NyJLLie 32 CHYET OTCYTCTBUS LUTAHT U TOMKaTeneil.

Jpeanoqka
pacrpeneniTensHoro
pana

e ==

i
]
T
1

Llers MexaHnama
rasopacripefeneHua

Jeeanovka

KoneH“arorao
Bana

Puc. 1.11 r YcTpoWCTBO MexaHM3Ma rasopacrnpegernieHusi C OgHUM
BEpPXHUM pacnpeenuTeribHbLIM BarioM, NPUBOA KOTOPOro ocy-
WeCTBASIETCA NPU MOMOLLM Napbl KOHNYECKUX LWeCTepeH U Bana

Puc. 1.11 A YcTpoWCTBO MexaHM3Ma rasopacrpenerneHusi C OgHUM
BEepPXHUM pacnpegenuTesibHbIM Banom, NpuUBOA KOTOPOro
OCYLECTBNAETCS MPU NOMOLUM LIENU U Napbl 3Be3004eK
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PerynmpoBka 3a3opa B KrarnaHax OCyLLECTBSETCS
npy NOMOLLM BUHTA U KOHTPraiku B OAHOM 13
nrey Kopombicra. BorbLUMHCTBO COBpeMeHHbIX
YeTbIpexTakTHbIX ABUraTeneil OCHOBBLIBAOTCA Ha
cxeme rasopacnpegernenns SOHC - ato nposic-
HSIET, MOYeMy OHW CrOCOBHBI CMOKOWHO paboTaTb
npyv 4YacToTax BpalleHWs, Ha KOTOpbIX
HWKHEBarbHbIA ABUraTenb pasnetencs Obl Ha
yacm.

Koncmpykyusi MexaHusma
2aszopacnpedesieHusi ¢ 08ymsi
eepxHUMuU pacnpedeanamu
(DOHC)

MexaHuam rasopacrnipegeneHus DOHC veTtbipex-
TaKkTHOro ABuratens npeacraBnseT cobon
ycoBepLLeHcTBoBaHMe cxeMbl SOHC 1 npegHas-
HayeH AnSA yCTpaHeHUs eOUHCTBEHHOW OcCTaB-
LLUENCA BO3BPATHO-NOCTYMNaTeNbHO ABUXKYLLENCS
Macchl KOpoMbICen (XOTS Mpu 3TOM NpuaeTcs
BEPHYTb TonkaTtenu). Bmecto eamHCTBEHHOrO
LieHTparnbHoro pacnpensana ucronb3yeTcs napa,
pasMelleHHas HEenocpPeaCcTBEHHO Haf, CTepX-
HAMW knanaHoB (cm. puc. 1.11 e). ina npusoga
rasopacrnpeaenuTensHoro MexaHu3Ma
ucnonb3yeTcss  LEnHOW npveod- — Haubonee
TPAOMLMOHHBIA 1 AELLEBbIA B U3rOTORMEHWM, XOTA
M3BECTHa (HO MoKa LLIMPOKO HE pacnpocTpaHeHa)
KOHCTPpYKLMS, criegytoljas 3a TeHAEHUMSMA B
aBTOMOOWIBLHOW MPOMBILLITIEHHOCTU, B KOTOPOMN
BMECTO LIEMHON Nepeaayn 1Crionb3yroTes LLKVB 1
3yBuaTblii pemeHb. [Nprmepamm Ucnonb3oBaHust
TakoW KOHCTPYKUUW MOryT cnyxuTb Honda
Goldwing, Pan European, Moto Guzzi Daytona,
Centauro u psg MOTOLMKIOB KomnaHuy Ducati.
Cpeaun npeumyLLecTB peMeHHOW nepegaqu
MOXHO MepeynMcnuTb CreayoLme: OHN MeHee
LUYMHbIE, HEe PacTAMVIBAOTCS, Kak Lienu, a LUKVBbI
He M3HaLLMBAIOTCA NOAOOHO 3Be3404KaM, XOTA
3aMeHy peMHsi criegyeT Npou3BOAUTL Yalle.
[pyron cnocob npveoda pacnpensanos UCMorb-
3yeTcst Ha Mogensix VFR duvpmbel Honda v npea-
cTaBnsieT coboii 3yduatyto nepegady ¢ NpMBoAOM
OT KorneH4yaToro Bana (cm. puc. 1.11 x). MNpu
MCMOMNb30BaHNN TaKOW KOHCTPYKLMW OTrnagaeT
noTpebHOCTL B HATSHKUTENE, OHa Takke paboTtaeT
TULLE LIeMHOW, XOTs1 LUeCTepHM 3ybuaToi nepe-
naun NoABepPXeEHbI U3HOCY. Tonkatenu
pacnipeasana, BbINOnHeHHble B dhopMe “yawum',
paboTaroT B pacToukax rofioeku LmnmnHapos. Mpu
MCMOMnb3oBaHUM  "YalleobpasHbiX' TorkaTenemn
3a30p B KnamnaHax perynmpyeTtcs ¢ NoMoLLbo
HeBorbLLMX  KPYTbIX  MOAKNAAOK, HasblBaeMbIX
perynpoBoYHbIMM - Lwarbamn.  [Mockorbky camu
Larbbl BbIMOIHATCA HEpErynipyeMbIMM, X
HeoOXoauMO 3aMeHsITb  Luabamn  pasnuyHon
TOMLUMHBI 4O BOCCTAHOBIEHUSI NPaBUMbHOIO
3a3opa. Ha ogHux asuratensx waiba npakmu-
Yecku coBnagaeT ¢ AuameTpom TorkaTens u
yCTaHaBMMBaeTCs B MHE3A0, KOTOPOE HaxXoamTCs B
BEPXHEN YacTu TornkaTtens; Takyto KOHCTPYKLMIO
HasblBaloT "TONKaTenem c perynmpoBoYHbIMU
wanbamu csepxy" (cm. Puc. 1.11 3). LLanby
MOXHO 3aMeHWTb, yAepXxuBas TonkaTernb B
HVDKHEM MOMOMEHUN NPY MOMOLLW CrieLmarnsHOro
npucrnocobneHus Tak, YTobbl 0OpasoBarcs 3a3op
Mexgy TonkaTenem u pacnpeasarom, Aocra-
TOUHbIA ANS CHATUSA U YCTaHOBKM LLANDbI.

Ha ppyrvx psuratensix wariba HaMHOTO MeHbLLIE MPU UCMOSIb30BaHUN  HEBOMbLUMX — MPOKNaAoK
1 pacrnonaraeTcs nof, TonkaTenem B LIEHTPE CHIKAETCA €elle CWMbHEEe, HO MOSBMAETCA Heobxo-
JepxaTtens Npy>XuHbl knanaHa. MNpy 3TOM OHa AMMOCTb  AEMOHTaXKa pacrpedsaria npyu  Kakoow
onupaeTcs HenocpeACTBEHHO Ha TOPEL, CTEPXHA NpoLiedype PeryrnpoBKA 3a3opa B KamaHax, 4To
KranaHa; Takyro KOHCTPYKLIMIIO Ha3blBatoT "TOMKa- MOBLILLAET CTOMMOCTb W TPYAOEMKOCTb  obenyxu-
TeneMm ¢ perynMpoBoYHbIMK LWaiibamu cHusy” (cm. BaHus. [Ins Toro, 4tobbl u3bexatb TpyaHOCTER,
puc. 1.11 u). Takum obpasom, Macca AeTanei, CBi3aHHbIX C  HeoOGXOAVMMOCTbIO  NMPUMEHEHWS
nepemeLLialoLLIMXCA BO3BPATHO-MOCTYNaTeNbHO, CreLyarnbHbIX MPUCNocobreHnin unn AeMoHTaxa

PacnpenenATessHue Bans

Kyna4ok

+’ Tonkarens
"yaweobpaaHore” Tvna

Knara+

Puc. 1.11 e TunnuyHas KOHCTPYKUMA MexaHU3Ma rasopacnpegeneHus ¢ AoByMsa BepXHUMU
pacnpegenuTenbHbLIMU BarlaMu

B makoli koHcmpykyuu ucnonb3ytomcsi 0ea pacrnpedenumeribHbIX easia, 00UH Hal KaXObiM
KnanaHom unu psidoM knanaHos. KnarmaH omkpbigaemcsi nocpedcmeoM morkamernsi
"yawweobpa3Hoz0" muna, fpu 3MoM peayriuposka 3a3opa OCyuIecmerisiemcsi ¢ UCNonb308aHueM
walb. B makoli KOHCmMpyKyuu ocmainucb MmOJIbKO caMble HeobxoOuMble Oemarnu Mpueoods
2a3opacripedenumesnbHO20 MexaHu3Ma.

PacrpenenTebHLX

Puc. 1.11 x MexaHn3m rasopacnpefeneHus ¢ lWectepeHyaTbiM NPUBOLOM.
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Wameperme sasopa
rPoM3BORNTCA B 3TOM MECTE

Kynavox ——

Ulakiba

Tonkatens
Yaweobpas-
Horo Tvna”™

Mpyxura
KnanaHa

KnanaH

Puc. 1.11 3 Tunu4HbIA MexaHU3M NpuBaga rasopacnpegeneHus Tuna DOHC B pa3spese,

MOKa3bIBaloLLEeM YCTPOMCTBO YalleoOpa3HbIX TonkaTenen ¢ perynimpoBoYHbLIMUY Wwanbamu
cBepxy

pacnpegara, Ha HEKOTOpbIX ABUraTensx ¢ raso-

pacripegenurensHbIM MexaHuamom DOHC Bvec- BpalLeHus Asuratens, Yem SOHC, Ho Aake B SToM

To "JalLeoBpasHbIx TonKaTeneil" ucrnonbaytot CY4AE BOSMOXHO 3aBicaHve v BuGpaLus kna-

HeBonbLLMe Nerkve Kopombicria (cM. puc. 1.11 k), NBHOB NPV CTIOME30BaHIM LLPOKOR MPY)/Hb! (CM. pHC.
1.108, crp. 1.14). Ytobbl u3dexatb 3TOro, Ha

Ha HekoTopbIx ABuratensix ¢ nogobHon cxemMoi
KOPOMbICTA CHABEHb! TPAAULWIOHHBIM peryrivpo- ABUTaTENsX 0BbI4HO UCTIOMNb3yeTCst ABE MPYXUHbI
BMECTO OAHOW, NP 3TOM MPYXWHA MEHbLLIETO

BOYHbIM BWHTOM W KOHTpravikow. Ha ppyrux
KOPOMBICIa OMMPAIOTCA Ha HEBOMbLLYHO LBy, A8METPa YCTaHABMMBAETCS B MPYXUHY Gonbluero

PACTIONOMeEHHYHO MO LIEHTPY AepaTens npyuiHp A1aMeTpa [em. puc. 1.108, cTp. 1.14]. CywiecTteytor
KManaHa, a camMi KOPOMBICTIA YCTaHOBMeHb! Ha AB3A0BOAA B MAr3y STOMD: BO-TEpBbIX, Manas MpyiHa

Banax, ANMHa KOTOpbIX MPeBbIAeT LumpiHy YCKOPAET 3aKpbiTiie KanaHoB, a BO-BTOpbIX, 13-3a

KOPOMBICTIA. 1151 YAEPKaHMS KOPOMbICTA Hag PA3TMUHBIX  PESOHAHCHIX HgCTOT n|_9|_y)|<|/|H
KFanaHoM Ha Barly pacrionoxeHa npyiuHa, [ing CHKAETCA  BEPOATHOCTL  BuGpauumn.  Taloke
MOryT WCMOMb30BaThCA MPY>KUHBLI  NMEepeMeHHoM

3aMeHbl PErYNMPOBOYHON LaiGbl KopoMbicra

CLBVFAIOTCS B CTOPOHY MPYHAHBI TaK, UToBbi LaiiGy KECTKOCTH (BUTKM MPYXMHbI C OJHOrO KOHLA
MOHO Gbino BbHyTs. Cxema DOHC ponyckaer Pacrionaratorcs ©rvoke opyr K Apyry, YeM C gpyroro),
Borlee BLICOK/E CKOPOCT! KoTOpble 0becneumBaloT NePEMEHHYIO PE3OHAHCHYO

YacTOTy MPW UCTIONb30BAHNN OHOW

Puc. 1.11 kx MexaHu3m npusopa rasopacnpepeneHus Tuna DOHC geMoHCTpupylowmin He
npsiMmoe BO3AENCTBUE Ha KilarnaH Mpy NoMoLUy KOPOTKMX KOPOMbICEN UITU POKEPOB, KOTopbie
Mo3BONAOT YNPOCTUTL PEryriIupoBKy 3a30POB B KNnanaHHOM MexaHu3me

Kynayok

Tonkarens
'Yaleobpas- =i
Horo tuna”
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CA B 3TOM MECTE

Puc. 1.11 n TUNUYHLIA MeXaHU3M NpuBoAa
razopacnpegenendua tuna DOHC B pas-
pese, NokasbiBaloWeM YCTPOUCTBO Yalue-
06pasHbIX TonKaTenemn ¢ peryrimpoBoYHbLIMU
wanbamm cHU3Y

NPYXVHbl. Ha AaHHbIA MOMEHT LLIMPOKO MCMOfb-
3yeTcs KOMOVHaLWISt ABYX STVX UAEN - yCTaHOBKa
[OBYX KranaHHbIX MPY>XUH C NepeMeHHbIM LLaroM
HaBMBKW Af15 KXKOOro krnanaHa. Heobxoaymo yc-
TaHaBMVBaTb MPYXVHbI C NEPEMEHHBIM LLIArOM Tak,
YTOObI KOHEL| NPY>XWHbI, FAE Luar BUTKOB MEHbLLE,
onuparics Ha roMoBKy LMNMHAPA (A CHUKEHNS
BO3BPATHO-TMOCTYNATENBHO ABMXKYLLMXCH Macc).
[pv nogBeaeHWm UTOroB criegyeT OTMETUTb, YTO B
JaHHbBIA MOMEHT Ha MOTOLIMKIaX BEPXHEBArbHbIE
aBuratenun npepcrasnsioT cobon Hanbonee
PacnpOCTPaHEHHYHO KOHCTPYKLMIO. 3TO HU B KOEM
cry4ae He roBOPUT O TOM, YTO pasBUTUE NPeKpa-
TWUNOCb, XOTS MarioBepOsiTHO, YTO B GrivbkanLuem
Oyagyliem aTa cxema ucdesHeT. [anbHenwee
COBEPLLEHCTBOBAHUE UAET MO NYTW YryuLLEeHWs]
CYLLECTBYIOLLIEW CXEMbI 32 CYET NPUMEHEHUS!
YIyuLLEHHBIX TEXHOTOMI 1 COBPEMEHHBIX MaTepu-
anos. Camas nHTepecHas pa3paboTka B obnactv
YETBIPEXTAKTHBIX MOTOLMKIETHbLIX ABUraTenen -
n3mMeHsieMble dhasbl rasopacnpegeneHns (Cm.
naparpad 15), koTopasi UCMonb3yeTcs Ha AaHHbIN
MOMEHT B aBTOMOOWIBHON MPOMBILLIIEHHOCTU, U
OXMOAETCH ee NosIBNeHNe Ha MOTOLIMKIaX.

Ucnonb3oeaHue 2audpasnuyeckoso
npusoda 6 KrarnaHHOM MexaHU3Me
WHorpa ans ycTpaHeHust 3a3opa B KranaHHoM
MexaHu3me MpUMEHSIETCS MMOPONPUBOL, TakuM
obpasom, obecrneynBaeTcs caMmoperynnpoBka
KnanaHa (Unu, Kak NPUHSTO HasbiBaTb 3TO B
Awmepuike, "zero-lash" (Hyneson 3a3op). Cucrema
TMAPONPYBOAA KanaHoB BriepBble Gbira npume-
HeHa Ha moTouukne Honda CBX7501980 roga
BblMycka, cervyac komnaHusa Harley Davidson
Ucronb3yeT ee Ha BCeM MOAENLHOM psifie CBOWX
nBuratenein.

Y OaHHOW cUCTEMbI €CTb ABa OCHOBHbIX Mpeu-
MyLLIECTBA: aBTOMaTUYeCKasi KOMMNEHCaLWs 3a30-
pa B KnanaHHOM MeXaHW3Me, U3MEHSIIOLLErocst
3a cYeT TEMIoBOro PaclUMPEHUs U U3Hoca, a
TakKe CHIDKEHWE YpoBHS LyMa. Kpome Toro, 3a
CYeT nopaepKaHNs HyneBoro 3asopa mexay
y3namu YCTpaHsIoTCA yAapHbIe Harpysku, CHU-
XKatoTCs M3HOC U MHEPLIMOHHOCTb.
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Puc. 1.11n PacnonoxeHune rugpaBnnmyeckux TonkaTtenen Ha geuratene mortouukna
CBX750 komnaHum Honda [BblAgeneHa cTopoHa BMyCKHbIX KnanaHoB)

Cucrema obecrieumBaeT nogaepxaHne Hyrnesoro W MIyHKepa, crefosarersHo, ycunne nepefaetcs
3a3opa Mexay KynadkoM U1 TorlkaTenem 3a cyeT K KnarnaHy, KOTOpblii Mpy 3TOM OTKpbiBaeTcs. B
OaBreHns Macna, nepemMellaroliero Teneckonu- MOMEHT COMPUKOCHOBEHWA BEPLUMHBLI Kynadka c
YECKylo LUTaHry. [Buratenb, Ha KOTOPOM KOM- KOPOMbICIIOM AaBneHne AOCTUraeT CBOEro Mak-
naHus Honda npumeHuna 3Ty cuctemy, cHabxeH CUMarnbHOro 3Ha4YeHUs, KpOoLLIEYHOE KOMU4ecTBO
MexaHn3MoM rasopacnpefeneHus Tuna DOHC c Macna BblAaBnBaeTcs no 3a3opy Mexay nnyH-
Kopombicnamu. 'mapasBnuyeckuii  Tonkatens XEPOM 1 KOPMyCOoM TOMKaTENs, KOTOPOE He TOMbBKO
CMY>XUT OMopor Ans KopoMbIcna W yaepxusaeT CMasbiBaeT MX ConpurKacaroLLMecs noBepxHOCTH,
€0 B MOCTOSHHOM KOHTAaKTeé C  Kymaukom HO Taloke YacTU4HO CriocOBCTBYET MOMOLEHMIO
pacnpegsana. KomnaHua Harley  Davidson yAapa npy MakcumarisHoi BbiCOTe Mogbema
pacrnonoxuna CBOW rMapaBnuyeckuii Tonkatens KrianaHa. Kak Tonbko BepLUMHa Kyrnadka MUHyeT
MeXgy Kynaykom pacnpegsana W LUTaHrol. KOPOMBICIO, 1 KnanaHa HauHyT 3aKpblBaTbCA,
maopotonkatenu cupmel Honda coctoaT w3 AaBneHne Ha niyHxep CHANTCA, YTo No3sonuT
Kopriyca TorKaTens, Mnykkepa [KOTopbiii ycTaHas- OCBOSOAMTLCS MPY)KUHE B KOpyce TorKkaTernst (CM.
NVBAETCA BHYTPM KOpryca), MpyXaHbl, (paameltiaro- PUC. 1.11 H). Mo Mepe Toro kak 3T NpoMCXoauT,
Leiics Mexay niyHKepom U KOpI'IyCOM] n AaBneHne macrna B Kamepe NoHmXaeTcs, oT-
YNPaBMSIOLLEro  LLAPUKOBOrO  KrianaHa.  [ornocTs KPbIBast YMPABMSIOLLMIA KrianaH, 1 Macrio MPOoHUKaET
NnyHKepa BbINOMHAET porib pesepsyapa Ans Macra U3 pesepeyapa B kaMepy [0 €e NOIHoro Ha-
(cm. puc. 1.11n). nonHeHus. MNnyHxep nogHMMaeTes, BbiOVpas Bce
Mo mepe Toro, kak pacnpefBan BpallaeTcs, 1 3a30pbl MEXAY y3namu mexaHusma Ao AocTu-
Kyraqk/ BO3OEMCTBYIOT Ha MOAMSTHUK KOpOMbICHa, KEHUA PaBHOBECUA.

NIyHXep nepeMellaeTcs B Kopryce BHU3 U

oxmaeT npyruHy(empue. 111 wm). Mpu stom LernHol npueod

[JaBreHVe Macra B Kamepe BbICOKOrO [AaBreHust aasopacnpedenumeanoao
MOBbILLIAETCA " 3acTaenset wapnk MexaHu3ma (FPM), Hamsbkumenu
YNPaBNAIOLIEro KnanaHa oryckaTbCsi Ha CBOE Moponom B M3y MPUMEHEHNS! LIENHO NPYBoAA
Ceano,  pasmelyertoe B kamepe. TPV [P\, a He pemst M LECTEpEHYATON Nepeadm,

AarbHelLLIeM BO3ASUCTBAN Kynayka Ha KOPOMBICTO yoxeT nocyuUTh HUSKAs CTOMMOCTb U3TOTOB-
[aBneHMe B KaMepe NpenoTepallaeT nioGoe

B3aMHOE nepemMeLLeHne Tonkarens

.

AN B e

Puc. 1.11m MN'mapaBnuyeckun Tonkarens B
paspese

A Kopriyc monkamens

B YnrnomHumersibHoe Korbuo

B TpyxuHa

I lnyHxep

A Lapuk ynpasnsowezo KnanaHa
E TpyxuHa

neHusi. OgHaKko Lenu BbITAMMBaTCA Mo Mepe
aKkcnnyaraumu, n 6e3 ycTpoiicTBa, Noaaepxu-
BatloLlero Heobxoaumoe HaTsxkeHue, casbl
rasopacnpegeneHust obinu Obl HETOUHbIMK, U
npuBog, Wymen 6bl npu paboTe. B cBasn ¢ atum
BCe LUenHble npueodbl [PM  ocHalleHbl
HaTsHKUTENEM, BO3AEVICTBYIOLLIMM Ha
MPOBUCAIOLLIYIO BETBb LIENN Yepes "baumak’ (cm.
puc. 1.11 o). Kpome TOro, npumeHsercs
Hanpaensowmin -~ GaliMak UM YCroKoWTerb,
pacronaratoLWiicsi Ha HaTSHYTON BETBU Lienu,
a Ha gBuratensix ¢ rasopacnpenenurenbHbiM

MeXaH13MOM DOHC yCTaHaBnmBaeTcs
HanpaBnstoLLas Ars BepPXHEN BETBU LIENU MeXay
3Be30OYKaM  pacripefenuTenibHbiX  Barios.

OnpepenerHHoe 13HadarnbHoe NpoBICaHVE Lieny,
3aroXXeHHOe B KOHCTPYKLMIO LIEMHOrO NpUBOAA,
NomnesHo, MOCKOSIbKY OHO HaMHoro obnervaeT
npoLieaypy AemoHTaxa pacnpeasana. O6bMHO
nepvoanyecky TpedyeTcs BpyYHyHO peryrmpoBaTtb
HaTsHKATENb AN BbIoopa BCEBO3MOXKHOIO yBe-
nnyeHus nposwucaHusi. B HacTosee Bpems
BONbLUMHCTBO HaTSHXKUTENEeW OCHALLEHbI aBTo-
MaTV4eckol  PEryrMpoBKOW C  MPY>XUHOM,
BO3AEVICTBYIOLLIEN Ha MITyHXEp XparoBoro Wmim
BVHTOBOTO MEXaHM3Ma.

[ns pemeHHoro npueofa Takke Heobxoaum
HaTsXKUTENb, HO OH KMcronb3yeTcs Ana obecre-
YeHUs 3afJaHHOro HaTSXKEHUS| TOMbKO NpM
YCTaHOBKE PEMHS Ui obcny xvBaH1M NpuBoaa.

12 YnyuleHHble KOHCTPYKLMU
YeTbIPEeXTaKTHOro
nBurartens -
MHOroknanaHHble ronoBKu

maBHas 3agada no6oro NpPoeKkTUpPoBLLNKa
OBuratenei 3akno4aeTcs B NMoBbILLEHUN UHAY-
kaTopHoro KIN[. 3T1o o3HayaeT yBenuueHve
MOLLHOCTU ABuratens 6e3 yBenuyeHus ero
obbema. [ins sToro HeobXxoaMMO, UTOObI B KAMEPY
cropaHus nocTynuno Gonbluee KONM4ecTBO
TONMMBOBO3AYLLHOW CMECH; OHa AOMKHA CropeTb
Havboriee adhdpeKTVBHO, YTODbI HE Mponan He oauH
[DKOYTb 3HEPrv TOMIMBA, W NMOKUHYIIN LMMUHAP
BCe OTpaboTaBLUVe rasbl. [ns AOCTUKEHWSI 3TOro



Bepxian HanpasnAioLLEA
lNepenHmi HanpasnAoLMA
BaLLmak MK yeriokouTenls
BaLumar HaTAXUTeNA
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Uens mexaHrama rasopacrpe-
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Puc. 1.11 H Hatsxxutenb 1 ycnokouTesnb LENV NpMBoAa Ha ABUraTeNsix ¢ MexaHu3mom
rasopacnpegeneHua DOHG

YToGbl pelwmnTb 3Ty 3agadvy, KOHCTPYKTOPbI
MCMONb30BanM Ba BryCKHbIX KranaHa MeHbLUIEro
[vameTpa BMECTO OfHOMO 6oMbLLIOro, CO3AaB Mpu

MOXHO MCMONb30BaTh KapBropaTopsbl ¢ GonbLMM
OnameTpom Audbdhysopa U CHDKaTb paspeskeHiie
Ha Brlycke BO3AYXa B ABHrATellb, HO TOMBKO 5oy meyyananHyto rorosky. [1Ba TakAX KanaHa
OMPEAENEHHOE KOMMYECTBO CMEC MOMET MPOUTV 654 naioT oBLueit NnoLLaAsio NOBEPXHOCTY
Hepes KnanaH AaHHOro pasmepa sa AaHHbW gon e yem oauH GONbLLOI KNanaH, 1, XoTs
NPOMEXYTOK BpeMeHW. Tak 4YTo OYeBUSHbLIM OAVH KNANaH B OTAGNLHOCTH Nerve, obLIas

peUJeHVIeMCﬂBJ'IﬂeTCﬂ yBenu4yeHne aguametpa JOTOMHTENbHAs MAcca BO3BPATHO-TIOCTYMaTEb-
KnanaHoB. CIIOXHOCTb 3aKrnio4yaeTcda B TOM, YTO HO [ABWKYLUMXCS YacTell He mepeselunBaeT

CYLLECTBYET ONpeAeneHHas nrolanb nosepx- BbIroAbl, cBsizaHHoW ¢ poctom K. Ewe ogHo

HOCTV TOTMOBKA LMIMHARE, 1 AANBHEVILIEE YBEMW- he vy iecTBO OT MCnonb3osaHmst GomnbLuero
UeHMe KramnaHOoB OrpaHnieHo 3TOM MIoLLaAbIO.

Puc. 1.12a [iByxBuxpeBasi kamepa cropaHus [TSCC] komnaHum Suzuki, AeMOHCTpUpYytowas
NpUMeHeHune YeTbIpex KrnanaHoB

[Buratenb 1*21

yucra KranaHoB: Kaxkablii U3 HUX B OTAENbHOCTY
MeHbLLUE U erye, U, CriefoBaTernsHo, OHU MOryT
paboTaTh Npu Goree BbICOKVX CKOPOCTSX C MEHb-
LUEiA CKNOHHOCTBIO K 3aBUCAHMIO UI BUGPaLIMU.
Ota cuctema npefnarana onpeaerneHHble yryy-
LLIEHVS,, U NPOU3BOAUTENN PELLIIN NonpoboBaTh
[o6aBuUTb eLLe oavH BbIMyCKHON kranaH. Tak Ha
cyn obuiecTea Obina npegcraBneHa YeTbipex-
KranaHHasi rornoBka [CTOWUT OTMETUTb, YTO BryCK-
Hble KranaHa obbMHO crierka GorbLLe BbIMyCKHbIX.
[Ins npuBoAa MHOrOKMNanaHHOro MexaHuama Ha
apuratensix ¢ 'PM una DOHC Tpebyetcs eauH-
CTBEHHOE M3MEHEHME: HeobXoaVMO WCMorb30-
BaTb BUNbYaTOE KOPOMBICIIO, KOTOPOE OAHOBpPE-
MEHHO ComnpuKacaeTcs C ABYMS KranaHamu, unm
YBENMYUTb YMCMO KynadkoB Ha pacrnpepsane
BABOe. Ho B MHOroknamnaHHbIX rornoBkax He
obszaTensHo ncnonb3osate cxemy DOHC, anb-
TEPHaATUBOW TaKoW CXeMe MOTyT CIyXUTb OBUW-
ratenu komnaHum Honda c YeTbipexkranaHHom
rOrNoBKOW M CXEMOW MeXaHu3Ma rasopacrnpe-
nenerust SOHC [c BunbYaTtbIMM KopoMbiciiamm), a
Takke V - obpasHbIi ABYXLMMMHAPOBbLIA ABUra-
Tenb CX500 c TonkaTensmMum u BUnbYaTbiMK
KOPOMbICTaMMU.

Momumo oueBMaHOTO NpenmyLLiecTBa - GonbLLei
nroLaay KrarnaHoB - MHOrOKManaHHble ForoBKY
NpUBENH K YyuLLEHNo (hopMbl KaMepb! CropaHus
1 pasMELLIEHMIO CBEYN 3aXUraHus B Haubonee
NpeAnoYTUTENBHOM MECTe - LIEHTpe Kamepsbl
cropaHus (B pesynbTaTe 4ero yny4laeTcs
rasooOMeH u cropaHue ctaHoBuTcs bonee
3thcheKTUBHBIM). XOpOLLMM OpUrMHaNbHBIM Mpy-
MEepOM TaKoW KaMepbl CropaHus sBnseTcs
3anaTeHToBaHHasi komnaHueid Suzuki kamepa
TSCC (oByxBUXpEBaAs KAMEPA CropaHus) -CM. piC.
1.12a. Knaccudeckasa nonycdepudeckas copma
Kamepbl CropaHusi 3ameHeHa kamepoin Gonee
nnockoi copmbl, a B 06nacTu Kaxaoro ceana
KranaHa BbInonHeHa cobcTBeHHas MyHMaTIOpHas
nonycdepa. MocTynatowas B UMNMHAP cMechb
BOBIEKaeTCH B BUXPEBOE [ABWKEHWE, Crnocob-
CTBYIOLLIEE W YCKOpPSIOLLIEe HanonHeHVe Kamepbl
cropanus. [ins ynyyleHus cropaHus Ha MHOMX
OBUraTensix NPUMEHsIIOT "CKBaLL-30HY" (squish-
ZONE) Mo NepPUMETPY Kamepbl CropaHus, KoTopas,
HanpaBnsieT CMeCb BHYTPb 1 BBEPX K CBEYE 32K/~
raHus no mMepe nogbema nopLuHs. Torga npu cro-
paHuM cMeck nrams BbICTPO pacnpoCTPaHSETCS,
N 3Heprs TOMnvBa BbIAENSAETCA HaunyyLLIuM
obpas3oM AnA nonyyYeHUs MakcumarnbHoW
MoLHocTh (cM. puc. 1.126, cTp. 1.22). [pyroe
YCOBEPLLEHCTBOBaHWE CAENaHo B KOHCTPYKLMM
BIMYCKHOrO TpaKTa, KOTOPbIN CyXaeTcs Mo Mepe
NpMBNKeHNs K knanaHy. 31o cosgaeT “addekT
BeHTypu", Grarogapsi KOTopomy KoathULIMEHT
UCTEHEHUS YBENMMUMBAETCH, B TO BpPEMSA Kak
KaHar, Mo KOTOpoMy CMeCh TeueT, cyaeTcs. Ho
3TO XOpoLWOo TOnbko Torga, korga dopma
KranaHa, KoTopbIii obTekaeT cMech, 1 cdopma
Kamepbl CropaHus,, Kyfia oHa nonaaaeT, pabortatot
"B TECHOM COTPYAHUYECTBE" ANA OOCTUXKEHUS
nonHoueHHoro adpcpekta. Yamaha ytBepauna
KOHLEMUMIO, Ha OfMH Luar orepexatoLLyto
pasB/TVE MHOTOKMamNaHHbIX FOMOBOK, UCTIONL30BaB
nATUKNanaHHyto roroeky Ha FZR n YZF750, a
Takke U Ha V-obpasHom ppuratene Genesis
obbemom 1000 kyb.cm. ¢ yriiom passana
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"CxeoLu-ao0Ha

Puc. 1.126 [ina yny4weHus cropaHusi npodunupoBaHHas o6nactb
WK 30Ha MO NepuMeTPY Kamepbl CropaHus "3aBUXPAET' CMeChb, Tak

KaK MoKasaHa Ha PUCYHKe

©6rnokos 20 rpapycos (cm. Puvic. 1.128). Bnarogapsi
UCTIONb30BaHII0 NATY KranaHoB (TpeX BryCKHbIX 1
[BYX BbIMYCKHbIX) AOCTUraeTCH MaKcumarbHoe
ncnornb3oBaHve NioLwaan Kamepbl cropaHus,
3aaHHON OrpaHNYEHNAMN, CBS3aHHBIMU C
Kpyrnown dopmoin knanaHos. B pesynbTaTte
nHamkaTopHbli KM nonyyaeTcs Bbille no cpas-
HEHUIO C YeTbIpexKranaHHoW ronoskon. EanH-
CTBEHHbI HEAOCTATOK STOW KOHCTPYKLMMW 3aKro-
YaeTcsi B YBENWUYEHUN CTOUMOCTY NPOU3BOACTBa
FOMOBKN LMNMVHAPA U MexaHu3Ma rasopacnpese-
TEHUSA.

Mcronb3oBaHne  MHOroKnanaHHbIX  FOMoBOK
TECHO COMPSPKEHO C TeKyLUen TeHAeHUMei
MCMOMNb30BaHNSA KOPOTKOXOAHbIX ABWraTeneil ¢
yBENMYEHHbIM AVaMETPOM LWMHAPA C LeMnbio
JOCTWKeHVMst  BomnblUMX  YacToT  BpalleHus
ppuratens. B kopotkoxogHom  gBuratene
nopLUeHb JOMKEH MPONTA MEHbLUMIA MyTb A0
TOro, Kak OH Ha4yHeT CBOW creayoLwwmii
pabounin xof, a yBenuMYeHWe Juametpa
LMnuHOpa MpUBOOMT K YBENUYEHUIO  Kamepbl
CropaHusi, B KOTOPOW MOXET pasmMecTUTbCA
BonbLue knanaHoB. PocT guameTpa uvnuHapa
TaKke NPUBOAUT K YBEMUYEHWNIO NMOBEPXHOCTU
OHVLL@ MOpLWHS, TO €eCTb YBEnuuMBaeTcs
nrowagb, Ha  KOTOpyl  BO3delcTByeT
cropatolas  TOMMMBOBO3AYLLHAA CMeCh. JTO
NPEVMYLLIECTBO MOXHO MPOAEMOHCTPUPOBaTL Ha
npymepe: Npu OJHOM W TOM ke BeTpe Jloaka ¢
BonbLLMM Napycom MrbIBET ObiCTpee, Yem Ta e
camas niofka C napycom MeHbLLEV NrioLLaav.

13 YnyuylweHHbIe KOHCTPYKLUKN
YeTbIPeXTaKTHbIX ABUraTenemn
- AECMOAPOMHBbI NpUBOA

KnanaHoB
BosmoxHo, BHYLUMTENBbHO HasBaHHas
AEeCcMoApoMHasi cxema rasopacnpeieneHus -
KaTeropyyeckuii  OTBET Ha  CIIOXHOCTW,

CBSI3aHHble C BuOpauveil u 3aBUCaHUEM
KranaHoB. Ha BCEX  TPaAULIMOHHbIX
YeTbIpeXTaKTHbIX ABuraTensix KrnanaH
3aKpbIBAETCA Mof, BO3OENCTBMEM OOHOW Wnn
OBYX BO3BpaTHbIX MpyxuH. Kak 6bino yno-
MSIHYTO, MOXHO U3MEHUTb NPYXXWHbI A1 TOTO,

YTOObI 13bEeKaTL BUOPaLMM U OTCKOKA KraraHa,
a Takke npobnembl 3aBucaHus. Ho nioboe
M3MEHEHNE — TOMbKO KOMMPOMMCC, OBbIMHO
nobble  nonoxuTenbHble  adhdpekTbl  Bcerga
COMPOBOXAAOTCS OTpULIATENBHBIMM.

[lecMoapOMHbIN MpUBOZ, KranaHoB n3beraeT aTux
npobnem 3a cyeT UCNOMb30BaHUS AOMNOMHU-
TenbHOro pacnpenpana Ans Npueoga AOMOMHU-
TenbHbIX KOPOMbICES, KOTopble NPUHYAUTENBHO
3aKpbIBalOT KMamaHa TOYHO TaK e, Kak W
oTKpbiBatoT ux [cmpuc. 1.1 3a). KnanaH
OTKPbIBAETCH 3a cuer BO3OENCTBUS
OTKPbLIBAIOLLIETO KOpOMbICTA Ha cTepkeHb. [lo
Mepe TOro, Kak KyrmayoK MpOXOauUT TOUKY
MakcMMarbHoro  mogbemMa  KnamaHa, U
KOPOMBICIIO HauyMHaeT ocBoboXaaTb Khanad,
3aKpblBaloLLee KOPOMbICIO 3acTaBrsieT KnanaH
3aKpbITbCst. Ha Gonee no3gHnx BEPCYsiX CUCTEMbI
MCMonb3yeTcs OAUH pacnpegsan co BCeEMMU
HeoOXoAMMbIMU Kynadkamu [cM. puc. 1.136).
MpakTnyeck [ECMOOPOMHbIA NPUBOZ, KranaHoB
[OCTaTOMHO 3K30TMYEH M Jopor ans 6onb-
LUMHCTBA CEPUIAHO MPOU3BOAUMBIX MOTOLIMKITOB.

Puc. 1.12B MATMKNanaHHas rosioBKa UMNUHApa, paspaboTaHHas
KkoMnaHuen Yamaha

OH ncnonb3yeTcs Tonbko koMnaHuel Ducati n
Np1BOAUT K XopoLuemy 3ddekTy, ocobeHHo B
cny4ae NpyYMEHeHNs ero Ha CropTUBHbIX ABU-
ratensx. MoxHo nocrnopuTb, HyXXeH N OH Ha
[OPOXHBIX MaLLMHaX - 0CODEHHO C ABUraTensmMm
Bonbluoro obbema, MakcumarbHas 4actoTta
BpaLleHNs KOTOpbIX OrpaHuyeHa us apyrux
coobpaxeHuin. Yto He SBnAeTcs noBogoM Ans
cnopa, Tak 3To 3pPEeKTUBHOCTb, C KOTOPOW
[eCMOAPOMHBIA NPUBOZ, YCTPaHAET npobrnembl
3aBMCaHVIS 1 BUOpaLMK KnanaHoB.

14 CucTtembl Bnycka
YeTbIpexTaKTHbIX
ABurartenemn - anbTepHaTUBSI
TapenbyaTbiM KnanaHam

W3 npeapinyLumx naparpadoB MOXHO OTMETUTb,
YTO pasBUTUE YETBIPEXTAKTHON CUCTEMBI BrTyCKa
LUMO MO MYTU YyCTPaHEHUSs!, HACKOIIbKO 3TO

Puc. 1.1 3a MpuHUMN gercTBUA AECMOAPOMHOIo NPMBOAA KianaHoB [paHHe KOHCTPYKLUK]

Ha paHHUX 20HO4YHbIX MOMOUUKIax KomnaHuu Ducati ucnons3osanack cucmema U3 mpex KynaqykosbiX 8asios.
Hapy>xHble Kynaykosble 8aribl OMKpbIgariu KiaraHa, Kyaqkoebili 8asl, pacrornox)eHHbIl 8 cepeduHe, 3aKpbigart UX.
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Puc. 113 6 [MpuHuun peitcTBUA
AeCMOAPOMHOro npuBoAa KranaHoB
(no3gHen

KOHCTPYKLIMN)

B 11030HUX KOHCMPYKUUSIX MOMOUUKIIO8 KOM-
naHuu Ducati 0515 ynpaeneHusi KOpoMbIc-
niamu, OMKPbIBAOWUMU U 3aKpblearoUuMU
KnanaHa, Ucrnofb3yrmcsi Kynadyku 00HO20
ueHmparnbHO20 Kynaykoeozo eara.

1 Omkpbigatouee (8epXHeE) KOPOMBICIIO
2 PeayrnupogoyHoe ycmpolicmeo 8epxHe20
Kopombicrna

lMonykonbua

PezyrnuposoyHoe ycmpoticmeo
3aKpbleatouje20 KopoMbicria
3akpbisatouyee (HUXKHeE] KOPOMBbICIIO
KnanaH

BosepamHasi npyxuHa 3aKpbiearouje2o
Kopombicna

8 Pacnpedesan

»ow

~mo

BO3MOXHO, MOCTyMaTesibHO ABWDKYLLMXCA Y3MoB
KranaHHOro MexaHuama. B To Bpems, kak cxema
DOHC MakcmarnsHO npubnvaunach K SToi Lienw,
cam Tapenbyartblii KranaH ocTaeTcsi orpaHu4Yu-
BaloLLWIM chakTopoM. TapensyaTbiv KranaH yereLl-
HO paboTaeT, HO obnagaeT o4YeBMAHLIMU
HepocTaTkamu. Kpome Toro, 4To OH OTHOCUTCS K

Puc. 1.14a Bpawatowmincst KpecTtoo6pasHbIv KnanaH

BO3BPATHO-NOCTYNATENbHO ABVKYLLMMCS Mac-
cam, OH Takke npefcTaBnsieT coboi 3Haum-
TerbHyto Nperpaay Ans MocTyrnatoLLei cMecy, Tem
cambIM nopoXgas HexxenarteribHyto TypGyrneHT-
HOCTb W COMPOTUBIIEHNE, KOTOpbIe MPEnsTCTBYOT
HarnonHeHuno umnnHapa. Mpy paspaboTtke coBpe-
MEHHbIX KOHCTPYKLWIA MpuriaraeTcsi MHOXECTBO
YCUINUIA OISt KOMMEHCALMU 3TUX HEOOCTATKOB, HO
OCHOBHbIE MPOONEMbI MO-MPEKHEMY OCTaOTCS.
3a nocnegHve roabl 6bino npegnpuHaTo Gec-
YMCINEHHOE KOJIMYECTBO MOMbITOK 3aMEHUTb
TapenbyaTbiii KranaH arbTepHaTVIBHOWM CUCTEMONA
KrarnaHoB, cpeay HUX Hambonee obHapexmBa-
IOLLWIM BbIFMSAWT CXeMa C BpalLatoLLIMCS Kpec-
TooOpasHbIM knanaHom (cm. puc. 1.14a). OH
npegcTaBnseT cobol nonbIi UMnuMHap, ycTta-
HOBIIEHHBII MOMepek roNoBKX LMNHApa B crieLy-
anbsHon kamepe. LinnnmHap knanaHa BpallaeTcsa ¢
YacToTOW, BABOE MEHbLLIE YacTOThl BpaLLEeHUs
KoreHJaToro Bara Aguratens, npy 3ToM npopesb
B €ero CTeHKe coBnafjaeT C BMyCKHbIM WK
BbIMYCKHbIM OTBEPCTUEM B COOTBETCTBYHOLLIEW
Touke uukna gsuratens. Takum obpasom,
KnanaHHbI MexaHu3M NpUBOAWTCA B AeNCTBUE
aHarorMyHo AVICKOBOMY KramaHy ABYXTaKTHbIX
Asuratenen n obecneuvBaeT cBoboaHoOe Mo-
CTynneHue rasa B kamepy cropaHus. Komnanus
Norton onpoGoBana Takve knanaHa Ha CBOMX
CMOPTUBHBLIX ABUraTensx B Havarne 50-x rogos XX
BeKa, HO, CTONKHYBLUMCb C MPoBnemon ynnoTHe-
HUIA, BMOCINEACTBAN BEPHYNach K Tapernbyatbiv
KnanaHam.

Hapsigy ¢ 30M0THKOBbIM KnanaHoM 1 KrianaHoM
TMna Aspin (cm. puc. 1.146), Bpalwjaromincs
KPECTOOOPa3HbIlA KrarnaH Obli OTBEPIHYT, [MaBHbIM
06pa3om, 13-3a CBOWCTBEHHbIX eMy npobnem
repMeTV3aLmy, a TapernbyaTbIi KnarnaH saHumarn
[0CTaToOYHO MPOYHbIE NO3VLMK AFISt TOro, YTOObI
3acTaBWUTb M3roToBUTenei oTkasaTbCA OT
[JarnbHeiLLmx uccneaosanmin. OfHako KoHLenums
BpaLLiaoLLIErocst KnarnaHa He

3abbliTa, U yXe CYLLECTBYET YeTblpexTaKkTHbIN
ABuraterb, B KOTOPOM He MCMONb3yloTCs Ta-
pernbyaTbie knanaHa. OH npefcTaBnseT cobon
BpaLLatoLmMinca UunnHap ¢ okHamu. Mpueog
LMrvHapa OCyLLIECTBIISIETCS OT KorleHYaToro Bara
NPy NMOMOLL LLECTEPEHYATON NepeaaYm, Yactora
BPaLLUEHWUs LMNUHAPA HUXKE CKOPOCTW KOIeH-
yaroro Bana Bagoe. CyllecTBeHHasi 0COBEHHOCTb
3TOro ABMraTens - nopLUeHb, NocTynaTensHO
OBVDKYLLMIACS B TOM >Ke CaMOM LIMMHAPE, TO eCTb
repmeTusaumio obecneumBaeT CTaHAAPTHbIN
MopLLiEeHb 1 ero KonbLia. Mo cyt, 31o coBmeLLieHre
KOHCTPYKLMIA BpaLLiaIOLLMXCS KranaHoB, ynomst-
HYTbIX BbILLE, N CUCTEMbI KaHArOB, UCTOMNb3yeMOoN
Ha [ABYXTaKTHOM JBuraTterne.

15 dasbl rasopacnpeneneHms
YeTbIPEXTaKTHbIX
asuratenen

EcrectBeHHO, UTO BriyckHOI KnanaH AorkeH bbb
OTKPbIT BO BPEMS TaKTa BycKa, BbIMYCKHOM - BO
BpeMsl TakTa Bbinycka. Ho Ha camom gene
nBuratenb ¢ TakuMmu chasamu rasopacripene-
neHust 6ynet obnagatb Oo4YeHb CKPOMHbIMU
XapaKTepucTukamm.

MomeHmbi OMKPbIMUA U 3aKpbIimus
8M1yCKHO20 KnaraHa

MexaHn3m rasopacnpeferneHus CnpoekTupoBaH
TakK, YTO BrYCKHOW KranaH OTKpbIBAETCS A0 TOro,
Kak nopLueHb okaxeTtcs B BMT (B koHuUe TakTa
BbIMyCKa), a 3aKpbIBAETCHA MOCHE NPOXOKAEHUS
nopwHem HMT (B Havyare TakTa cxatus) - CM.
puc. 1.15a, cTp. 1.24. [insA 3TOro CyLecTBYIOT
OueHb cepbesHble OcHOBaHUS. Bo-nepBbix, knanaH
HE MOXET OTKPbITLCS MTHOBEHHO. Tak, ecrnu bl
BMyCKHOI KnanaH Havan oTkpbieaTbea B BMT, To
OH He b1 Bbl NMONHOCTLHO OTKPLIT A0 TEX MOp, Moka

Puc. 1.146 KnanaH Tuna "Aspin"”
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MopLUeHb He cMmecTuncs 6bl B LMNMHAPE Ha
HekoTopoe paccrosiHne ot BMT, n, ecnu 6bl oH
MOITHOCTLIO  3aKPbIB3IICAKTOMYMOMEHTYBPEMEHM,
Korga nopweHb okaxetca B HMT, TO
cokpalLanock 6bl dhakTuieckoe BpeMs MOHOro
OTKPLITUA KranaHa: npy 3ToM BenuqHa noabeMa
[BenuunHa, Ha koTopyto KknamaH BbICTYNUT B
LnuHOP npy MorHOM OTKpbITW) ByaeT HeBernvka
13-3a BPEMEHM, NOTPAYEHHOrO Ha OTKPbITUE U
3aKpbiTVie. OTO CHU3MIO Bbl KONMMYECTBO CMECH,
nofaHHON B UWMNWHAP, a CriefoBaTernibHo, U
nHaukatopHbii - KM gsuratens.  Bo-BTopbix,
rocTynatoLasi cMecb obrafaeT Maccoi, U oHa
rno UHepLmM cTpeMnTcs npoaormkaTh
nepeMeLLieHrie Mo Mepe MOCTYIINEHNs B LMIMHAP.
Ecnm BryckHOW KrarnaH oCTaeTcs OTKPbITbIM foche
HMT,To umnynbc cmecucnocobeTByeTooNbIMEMyY
HamnorHeHuto Aaxe Toraa, Koraa MopLueHb Ha-
YMHaEeT [BUraTbCA BBEPX. Yror, KOTOPbIA KOMeH-
yaTbi Ban nponeT ot HMT Ao MomeHTa 3akpbms
BMYCKHOrO KraraHa, HasblBaeTcs “3anasgblBa-
HUEM 3aKPbITVS BIYCKHOMO KnanaHa'.

MomeHmbI OMKPBLIMUS U 3aKpbIMUst
8bIlMTYCKHO2O KrarnaHa

Mo aHanorum ¢ BNycKHbIMK KnanaHamMu B KOH-
CTPYKLMIO 3aM0XeHO, YTOGbl BbIMYCKHOWM knanaH
OTKpbIBanca Ao AocTumxeHus nopwHem HMT (k
KoHUy pabo4yero xopa), a 3akpbiBancs nocne
npoxoxgaeHns nopwHem BMT, (B Havane TakTa
Brnycka) - cMm. puc. 1.15a. Kpome rapaHTum
NOMHOro OTKPbLITUS KnamaHa B Hayane TakTa
BbiMycka (MO Mpu4YuHaM, onMucaHHbIM paHee),
onepexeHne OTKPbITUS knanaHa npefoTepallaeT
dopMupoBaHne AemndupyoLero BosaencTems
0TpaGoTaBLUMXra30B (HAXOAALUMXCS MOA BbICOKUM
[aBreHnem), NpensTCTBYIOLWEro NogbeMy nopLu-
HS B LMNUHApPeE.

3akpbiTve knanaHa nocne BMT o6ecneunBaeTt
NOMHY0 OYNCTKY LUMMMHAPA, TaK Kak BNyCKHOA

HanpasneHume BpaLLeHka
m
BMT
Orxputve Sakputie
BRYCKHOO Knanavqa BLINYCKHOMO Knanaqa
25° 25°
Mepe | KpuTie
8
Jakpsirre Janasgu- Onepexe- Orxpumve
BIYCKHOro Knanaqa saHme H1e BLIMYCKHOrO KNanaHa
65 il 6 5 @
H

Puc. 1.15a TunuyHasa auwarpamma a3 rasopacnpepneneHusi cpeaHecTaTUCTUYECKOro
YeTbIpexXTakTHOro aoBurarTensi

KranaH oTkpbiBaeTca Ao BMT Ha TakTe Brycka knanaHa". Yron, KOTOPbIA KofeH4yaTblii  Ban
[4To o3HauaeT, 4To 0bBa knanaHa OTKPbITbI MPOXOAUT 3a Bpems, korga BO6nm3an BMT og-
OJHOBPEMEHHO), @ BbIpbIBalOLLMECH HApY>Ky OT- HOBPEMEHHO OTKPbITbl BMYCKHOW W BbINYCKHOM
paboTaBLUMe ra3bl CO3AAOT pa3peXeHNe BO KranaHa, HasblBaeTcs “nepekpbitvieM”. Yron, B
BMYCKHOM TpaKTe, YTO CMOCOBCTBYET MPOHUKHO- TEYEHME KOTOPOro OTKPbIT KranaH, HasblBaeTcs
BEHUIO CBEXEN CMeCU B LnuHAp. HanonHeHue "npoaomkUTensHOCTLHO" .

LUMInuHOpa CBEXell CMECho CrocoOCTBYET Bbl-

TECHEHWIO OTPabOTaBLLMX ra30B. Yrorl, KOTopbIi Onepe)KeHue, 3anasobigaHue u

NpoiaeT KorneHyaTbln Ban mMocrne OTKPbITUS riepekpbimue
BbinyckHoro  knanaHda Ao HMT, HasbiBaeTCs genuyuna onepexeHus,

. 3anasgbiBaHnA N ne-
onepexeHnemM OTKPbITUA BbIMYCKHOIo

peKpbITUS onpeaenseT paboune xapakrepuc-

Hanpagnerwve BpaLLeHnA Hanpasnex1e BpaLLeHmA
M
Orxpuiue BMT 3akputue
BIYCKHOro KnarnsaHa BLIYCKHOIO KN8naHa BMT

HMT

Puc. 1.156 TunnyHaa amarpamma cas rasopacnpegeneHus

H M3K0060p0THOFO ABuratens

HMT

Puc. 1.158B TunuyHasa guarpamma a3 razopacnpeperneHus
BbICOKOOGOPOTHOrO ABMraTens



TVKW [BuraTensi, a npeaHasHadYeHne ABUraTens BrycTUTb OoMbLLee KONMYECTBO CMECH 3a MeHb-
onpefenseT MOMEHTbl 3a4aHWs OTKPbITUS UK LKA nepuog, BpeMeHn. OpHako npy 6orbLLom
3aKPbMUS KranaHoB. Hanpumep, H3KooGopPOTHbIE MEPEKPLITUW KIarnaHoB Nomy4akoTeA HEBbICOKME
OBYXLMIMHAPOBbLIE  ANMHHOXOAHbIE  ABUraTenv, XapaktepucTVK NP HU3KWX YacToTax BpaLLeHus,
ucrnonbsyemble B "kacTomax" U "kpymaepax', NOCKOrbKy Y MOCTYyratoLLei CBEXe CMecn ecTb

JOMMkHbI 06Mafath GOMbLUMM 3anacoM "TAMA Ha Bpems,  YTobbl  MOKMHYTb  LMIMHOP Mo
HU3ax" B BMOE KPYTALLEro MoMeHTa. UX dhasbl kpatuailleMy pacCTosHUO — MpsSMO  Yepes
rasopacnpegerneHus GyayT CUrbHO OTNMYATLCA OT BbIMYCKHOW  kaHan. B HW3kooBopoTHOM

a3 BbICOKOOGOPOTHBIX  MHOTOLWMIMHAPOBLIX ABUraTernie Ha npoucxofslive B ABurartene
KOPOTKOXOAHbIX [ABWraTenell, MPUMEHsIEMbIX Ha MpOLECChl OTBOAUTCH Gornbluee KONMYeCTBO
CMOPTMBHBIX MOTOLMKIAX, MOLLHOCTb KOTOPbIX BPEMEHH, a Heobxoanmvast BENMYnHa
JorkHa ObiTb BbICOKON Mpy GomnbLUMX YacToTax NepekpbITUS YITIOB ONEPEXEHUsI OTKPLITUA U
BpaLleHus [cm. puc. 1.15 6-B). 3To cBA3AHO CTeMm, 3anasfabiBaHUA 3aKpbITUS KMarnaHoB - MeHbLLE,
yTO chasbl rasopacnpeneneHst BNMsoT Ha To, Npu Grnarogaps aToMmy JocTturaeTcst agpdpeKkTMBHOE
KaKMx YacToTax BpaljeHUss [OCTUraloTCs HanomnHeHWe 1 NpoayBka MPU HU3KUX YacToTax
MakcMMaribHble KPYTALLMA MOMEHT UM MOLLHOCTb. BpalleHus asuratens. OgHako 3To O3HaYaeT, yTo
Mo mepe pocTa YacToTbl BpalLeHWst Ha NPOLIECCH], BpeMeHW ANns nofaqun AOCTaTOYHOMo KonmyecTsa
npoucxogslme B ABuraTene, OTBOAUTCH MeHbLLE CMECUM HEeAOCTaTOMHO ANA NornyYeHus yaoB-
BPEMEHI, MOSTOMY BbICOKOOBOPOTHBIM ABUraTe- NETBOPUTESBbHBIX XapaKTEPUCTUK MPU BbICOKUX
nsm TpebytoTcs Gorblume Mo CpaBHEHWMIO C HU3- YacToTax BpalleHus.. CyluecTByeT “3onortas
KOOBOPOTHLIMU NEPEKPLITUE, ONEPENKEHE OTKPBITUS cepeamnHa” MeXay KpaHOCTAMU: CMOPTUBHBIM
1 3ana3ablBaHne 3aKpbITUS KnanaHoB, YToObl MOTOLIMKIIOM 1 "KacTOMOM" 1nu "Kpymsepom”, n

Maneu cmeLuaeTcr
noa BosgedcTenem
NaBneHHA Macna

[asnerme macna

Nasnerme macna
OTCYTETBYET

Puc. 1.15r MpuHUuun aecTBUM N3MEHSAEMOM CUCTeMbI NpuBoAa knanaHoB Hyper-VTEC
KoMnaHum Honda
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MOLLHOCTW BO BCEM AMana3oHe 4YacToT Bpa-
LLieHWs1, XOTS B 3TOM CryYae Hu "Tdra Ha Husax',
HU BbICOKasi MakcymaribHasi MOLLHOCTb He ByaeTt
XapaKTepHa.

B neicTBATENBHOCTY 3TO 03HAYAET, UTO KadKabI
OBuraterb ¢ NMocTosiHHbIMK dhasamm rasopacrpe-
[OeneHusi - cBoero poga komnpomucc. Kaxgas
YyacTnyka JOMONHUTENBbHOW MOLLHOCTY, Momny-
YEHHOW MPY BbICOKMX YacToTax BpaLLeHUs 3a CHET
bonee wvpoknx cas rasopacnpegeneHus,
NPVBOAMT K NOTepe KpyTSALEro MoMeHTa 1
MOLLIHOCTM MpW HU3KNX YacToTax BpaLleHus, 1
HaobopoT. UTo nogBoauT K creaytoLLemy peLle-
HUIO Bonpoca: noyeMy Bbl He caenath dhasbl raso-
pacnpegeneHus UsMeHseMbIM1 Anst Nony4YeHnst
XOPOLLIMX Pe3ynsTaToB BO BCEM AyianasoHe YacToT
BpaLLeHns?

UzmeHsemble gpasbl
2asopacnpedeneHust

TepMuH "nsmeHsiemble dhasbl rasopacripese-
neHus" o3HavaeT, yYTto Ansa noboi 3agaHHon
YaCTOTbI BpaLLeHWs AsuraTens MOXHO ONTMM-
31poBaTh BEMUYMHBI MEPEKPbITUS, ONepeKeHNs
OTKPbITVS, 3anas3fplBaHVs 3aKpbITUS U NPOJoI-
XUTENBHOCTU OTKPbITUSA KanaHos. B Havane 80-
X rogoB XX Beka komnaHust Honda paspabotana
cucteMy Ana  16-knanaHHoro Apurartens, B
KoTopoiA  ObIMO  MpUMEHEHO  AynrekcHoe
KOPOMBICIIO Af1S UCMOMb30BaHNA NPU HUSKUX
YacToTax BpalleHVst TOMbKO ABYX U3 YeTbipex
KnanaHoB B Kaxaom LmnuHape. [Mpy 3agaHHoi
YyacToTe BpalleHus OHO OrnokupoBanochb €
[OMOMHUTENbBHBIM KOPOMBICIIOM A UCMOrb-
30BaHWsi BCEX YeTbipex kranaHos. Cuctema no-
nyyuna fanbHenllee passuTue 3a CYET Mpu-
MEHEHVS1 TpeX KyradkoB pacripefsarna Ha ogHoO
[YNNeKCHoe KOPOMBICIIO; LIEHTParnbHbIA Kyna-
YOK TaKoro pacnpegBarna obnagan 6onbLunmMm
NOABLEMOM U NPOAOIPKUTENBHOCTBIO OTKPbITUS
KranaHa, Yem [Ba BHELUHUX. OTO MO3BOMSANO
UCTONb30BaTh MPY HU3KVX YacToTax BpaLLeHWs
[ABuraterns Bce YeTbipe KrarnaHa 3a cHeT MeHb-
LLIero Mogbema 1 NMpodoIDKATENTBHOCTU OTKPBITUS,
3aTeM Mpu 3adaHHON YacToTe BpalleHuns Ans
npusopa’ KOPOMBICEN UCMOMb3oBANCS TPeTHiA
KynaJok, a BenuymHa nogbema v npopaornKu-
TenbHOCTb ~ OTKpbITUA  BospacTana. Cawvas
rocriegHss  paspabotka  komnaHii  Honda
cuctema - Hyper V-TEC, npeacraeneHHas Ha
npeaHa3Ha4YeHHON OIS AMOHCKOro PbiHKa Modernm
CB400 Super Four B 1999 rogy n ucnonb-
30BaHHas Ha mogenu VFR800 2002 ropa [cm.
puc. 1.15r). OHa Bo3BpaLL@eTCcs K cxeme, Koraa
NpU HWU3KVX YacToTax BpalleHus paboTatoT Asa
KranaHa, a npu BbICOKVIX - YETBIPE, HO OTKa3bIBAETCA
OT CIOXHOW KOHCTPYKLMM C KOpOMbICIIaMW,
KoTopble A00aBNSAIOT BO3BPATHO-MOCTYMNATENBHO
[ABVDKYLLMXCS Macc.

B unvHape npvBog, napb! KarnaHoB [BryCcKHOW 1
BbIMYCKHOW) OCYLLEECTBMAETCH TPaAULIMOHHBIMA
"yalweobpasHbIMU" ToMKaTENsIMK, KOTopble pa-
BotatoT noctosiHHO. [MpurBOA, Apyroi napbl knana-
HOB OCYLLIECTBIAETCA "HalleobpasHbiMU” Torka-
Tenamm, KoTopble Takke paboTaloT BCe Bpems, HO
B KaXKOOM TonkaTene npucyTcTByeT nanew ¢
OTBEpCTUEM, YCTaHOBMEHHbIN mexay
Torkatenem U crepxHem knanada. [lpu
HU3KMX CKOPOCTAX
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BpaLLieH!s OTBEPCTUE pacrnosaraeTca HanpoTuB
CTEPXHS KnanaHa, Toraa KOHTaKT ¢ TonkaTtenem
OTCYTCTBYET, U KNanaH OCTaeTCsA 3akpbITbIM. [py
3aaHHON CKOPOCTU OTKpbIBaeTCs MacnsHas
MarucTpanb, U NoA AaBrneHnem macrna naney
pacrnonaraeTcs Tak, YTO OTBEPCTME YXKe He
COBrMaJaeT Co CTepXHeM KranaHa. B atom cnyyae
TonkaTenb Yepes nanewl, U OTKPbIBAET Knana.
Komnanusa Suzuki ans moaenein GSF 400 Bandit
n RF400, npegHasHa4YeHHbIX Ans ANOHCKOro
pbiHKa, paspaboTarna CBO CUCTEMY U3MEHSEMbIX
a3 rasopacnpepeneHusa. B aton cucteme
MCNONb3YyeTCA 3MeKTPUYECKU NpUBOA, B BUAE
CepBOMOTOpA, YCTAHOBIEHHOrO Ha KranaHHon
KpbllwKke asuratens. Npu 3agaHHON YactoTe
BpaLLeHnst ABuraTens cepBoMOTOp MPUBOAUT B
[LelicTBMe OononHUTENBHbIE KranaHa npy MoMoLLn
pEeeYHO-LLIECTEPEHYATOro MeXaH13Ma.

16 KoHcTpyKuuAa aBUraTtens -
BNGpauns n 3HavyeHne
YPaBHOBELLEHHOCTH

3a uckrnoueHnem POTOPHOrO, y BCEX MOTOLK-
NEeTHbIX ABurarternen ectb PS4 BpaLlaroLLmnxca
Oetanein n pag OeTanen, KOTOpbIE NepemMeLLaoTCA
BBEPX-BHU3 1NN OBWKYTCA BO3BPATHO-NOCTYNa-
TeINbHO.

Bu6pauyus

MpyinHoli BUOpaLWn asuratens sBNSeTca OABu-
YKEHME KOINEHYaToro Bara, LLaTyHOB U MOPLUHEN.
Ecnn HauyaTb paccMOTpeHVe C MaxOBMKOB B
OTAENLHOCTU OHU MOryT BpaLlaTbCst
COBEPLLEHHO NErko Ha CBOMX NOALLIMMHUKAX U He
BbI3blBaTb HMKakux Bubpaumi. Kak Tornbko Kk
MaxoBuky  Hdobaensietcs onpeaeneHHoe
KOMUYECTBO BPALLAIOLLMXCA Y3rOB, @ WUMEHHO:
narew KpYBOLLMNA, NMOALLMIMHUK HYDKHEA rONoBKA
LaTyHa M HWKHSA YacTb LUaTyHa, MOsBMsieTcs

npobrema BrbpaLym, BbI3BaHHast
pasbanaHcpoBKon BpaLLatoLLmXcs unn
LIEHTPOBEKHbIX CUr.

Ho korga poxoguT [0 AeTanei ABvratoLLmxcst
BO3BPATHO-NOCTYMNATENLHO, KAK-TO: BEPXHSA MOro-
BVHA LUATyHa W MOpLUeHb, 3ada4a CTaHOBUTCS
MeHee ofHo3HayHoW. OObsICHEHNE He MeHee
cnoxHo. Kak Tonbko MopLUeHb AOCTUraeT Bep-
WmnHbI ceoero xoga (BMT), oH gormkeH pesko
3aMeanmTbCs, NOTOM OCTaHOBWUTLCS, U 3aTeM
ObICTPO YCKOPUTLCS B 0OpaTHOM HanpaBneHWN.
OH pgocTuraeT MakcUMarbHOW CKOPOCTU Mpu-
OnuauTensHO B cepevHe Xoda BHU3, 3aTEM OH
DOIMKEH 3aMeannuTbesi, octaHoButbest B HMIT, n
3aTeM CHOBa YCKOPWUTLCS, U Tak Aanee. Kaxabin
pas, Koraa nopLueHb okasbiBaeTcs - B BMT vnn
HMT, peskoe 3amenneHue Bbi3biBaeT UMMYILC
BUOpaLmm no Bcemy Apuraternto. Cunbl, KoTopble
BbI3bIBAOT BUOpaLMIO, Ha3bIBalOT BO3BpAaTHO-
noctynaTenbHbLIMU UN MHEPLMOHHBIMU, OHU
MakcumManbHbl B BMT u HMT 1 paBHbl Hyrio B
cepefviHe Xofa MOpLUHS, Korga CKOpOCTb ero
[OBDKEHVS| MaKCMaribHa.

YpaeHoeeLuueaHue
YCTpaHuTb BpeaHoe BrusHUE BpalLatoLLyx unm
LIeHTPOBEXHbIX CUM AOCTAaTOYHO NPOCTO: Haao

yOanuTb YacTb MaTepuana ¢ MaxoBuka psifoM C
narnbLem KpyBoLLMna unv npubasnTb Takoe Xe
KONMUYEeCTBO MaTepuarna HanpoTuB Hero, u
KOHCTpYKUMsi CcHoBa cbanaHcupoBaHa. [ns
KOMMEHcaLmMn BO3BPaTHO-MOCTYMNAaTENbHbIX CUI
UM CUN MHEepLUMM MOXHO MpoAosmKaTh
YBENMYMBATL MAccy MaxoBWKOB C MPOTUBOMO-
TIOXKHOW MaribLly KpYBOLLMMA CTOPOHbI TaK, YTobbI
ObIin cbanaHcupoBaH obLMiA BeC y3rnos, ne-
pemeLLiaoLLMXCA BO3BPATHO-MOCTYNaTeNbHO. 310
HasblBaeTcs nokasartenem 100%-How ypaBHO-
BeLlieHHocTn. Co3aaB HeypaBHOBELLIEHHbIE CUTTbI
BTOPOro MopsiaKa, Mbl MOMHOCTLIO UCKITIoYaeM
HeypaBHoBelleHHocTb B BMT n HMT xopa
MOpPLUHSA, W, TakuMm obpasom, pellaem 3agadvy
BUOpaLMM - unn Bee-Takn HeT? K coxaneHuto,
HeT. lNpobriema 3akrntoyaeTca B ToM, YTO 3Ta
cxemMa He pabotaer mMexgy BMT u HMT,
notomy u4to pobaBneHHas (ypaBHOBe-
LUMBAlOLLAA) Macca Ha MaxoBMKax cospjaeT
MOCTOSIHHYIO KPYTSLLYIO CUNy, B TO BpeMsi Kak
BO3BPATHO-MOCTYMAaTENbHO ABWKYLLASCA cuna
M3MEHSIETCA OT MaKcMMymMa A0 Hyrsi U HaobopoT.
B pesynbTaTe nosiBNSieTCs ropusoHTanbHas
BUOpaLms.

CroXXHOCTb COCTOUT B TOM, YTO MOPLLIEHb U LUATYH
He HaxoAATCA B OAHOM M TOM >Ke MONIOXEHUN
OTHOCMTETTBHO MaxOBUKOB, N HEYpaBHOBELLIEHHbIE
CUIbI NMOCTOSHHO M3MEHSIFOTCA MO Mepe MoBopoTa
KoneHyatoro Bana. [laxxe HeCMOTpsi Ha mno-
CTOSIHCTBO CYMMAapHOW MacChl COCTaBISOLLMX
KOIeH4aToro Bara, YacTb 3TON Macchl NMOCTOSHHO
M3MEHSIET CBOE MOJIOXKEHVE, U, COOTBETCTBEHHO,
MNOSIBMSIOTCS M3MEHSIOLLMECS KpyTALLME curbl. He
CyLLieCTBYeT abCOMOTHOMO PELLIEHNS STOW 330a4u;
€AVHCTBEHHBIN MyTb, OTKPbITHIN Nepes, KOH-
CTpYKTOpOM ABuraTenen - komnpomucc. Heob-
XOAVIMO AOBUTLCS CHYDKEHUS noKasaTens ypas-
HOBELLIEHHOCTW BO3BPaTHO-NOCTyNaTenbHoO ABK-
xymxcs mace (BIMNAM) Tak, 4tobbl HeypaBHoBe-
LLIEHHOCTb KPYTALLMX CUIT TOXeE CHU3UNach, HO C
NPUEMIIEMON CTEMNEHbIO HeypaBHOBELLEHHOCTU
BNAMm.

OKoHYaTenbHbIi nokasaresnb
YPaBHOBELLEHHOCT  YCTaHaBMMBaeTCst Ha
OCHOBE MaKCMMaslbHON pacyeTHOW 4acToTbl
BpaLLEeHNs NPOeKTUpyeEMOro Apuratensi, Tuna
pambl 1 MHOXECTBa [ApYrMX COODpaXXeHWI, OH
MEHSIETCA OT OJHOro ABUraTens K Apyromy,
HO 0ObI4HO cocTaensieT okoro 60-70 %. Curbl,
KOTOpble Mbl OO CWX MOp paccMatpusany,
Has3bIlBalOTCA HEYpaBHOBELLEHHLIMW CUNaMn
nepeoro nopsigka. Ectb ewe cunbl BToporo
nopsigka, C KOTOpbIMU Takke NMPUXOAUTCH UMETb
nerno. Ha atom aTane Bce CTaHOBUTCA eLle
crioxHee. Noka Mbl Npeanonarany, Yto BenMyuHa
BO3BpaTHO-MOCTyNaTENbHO ABMXKYLLENACS CUTbl
oauHakoBa - B BMT 1 B HMT. K coxxanenuto, aena
0b6CTOAT MHaYe, 1 CBA3AHO 3TO C YrMOBbIM MNOo-
TNOXEHMEM LaTyHa. PakTuyecky MakcumarbHas
CKOPOCTb MOPLUHA AOCTUraeTCs HEMHOro Grvke
k BMT, a He B cepeguHe xopa MOpLUHSA. 3TO
03HaYaeT, YTo Mpy 33JaHHON YacToTe BpaLLeHUst
OBurartens MeHbLle BpeMeHU OTBOAWTCH Ha To,
YTOObI MOPLUEHb 3aMEATIIICA OT MaKC/MarbHOM
3HaYeHUsi CKOPOCTU, OCTaAHOBWMNCSH, MOMEHSN
HampaBrneHue U 3aTem yckopuncs Ao
MaKkcumanbsHoro 3HadeHuss 3a BMT, a 3aTtem
Bce nostopunock y HMT. [lockonbky
BO3BpaTHO-MOCTYNaTeNsLHO ABWKyLLAs cuna (unv
MHEpLUUsl) CBsi3aHa Kak C Maccol, Tak U C
YCKOPEHMEM U  3aMeAdfieHneM, To cuna,
nevictytoLast B BMT, 6onbLue, yem B HMT.

3apavya ypaBHOBELLVMBaHUA ABUraTensi crtaHo-
BUTCS1 O4YEHb CIIOXKHON C MaTeMaTU4eCKON TOUKN
3peHUst N He paccMaTpvBaETCA B 3TOW KHUre.
[ocTtaTouHo ckasaThb, YTO CYLLECTBYOLLME METO-
Obl npeacTaBnsioT cobon koMnpoMucc no
* CpaBHEHUIO C upaearbHol cuTyaumeit. Micxopas ns
TOrO, YTO OCHOBbI YPaBHOBELLMBAHVS OCMbICTIEHI,
CTaHOBUTCH MOHSATHO, NOYEMY MPOEKTUPOBLLMKA
OBurateneil ncnpoboBany MHOXECTBO pasnyHbIX
CXeM OBuvraTensi U koreH4aToro Bana (B3avMHoe
pacronoXXeHue OAHOro MOPLUHA OTHOCUTENBHO
Opyroro B MHOTOLMINMHAPOBbIX ABUraTensix): Ans
Toro, YTobbl UccnegoBaTh U YCTPaHUTL WK, MO
KpaiiHel Mepe, MUHUMU3VPOBATL NpUCYLLME UM

npobrembl.

Puc. 1.16a KpenneHue aBuratensi ¢ NOMoLbI Pe3NHOBbLIX BTYIIOK



ECnin Mbl paccMOTpYIM HECKOSTEKO ABUraTerie, TO nopluHs M WwaTyHa mana, Bubpaums ollyliaeTcs
CTaHeT SICHO, YTO 3ajjajya YCIOXHSAETCS CTonbko B BiAe Caboi JpoXu Ha pyre -npobrema,
yBenuyeHuem pasmepos Aguratens. Hacromb cepbesHo oBosHaueHHasw B Teopwuw, Ha
MoneaHoM  Asuratene  HEeypaBHOBELLEHHBIE npakTuke okasblBaeTCH HesHauuTenbHON. OpHako Ha
CUMbl MOTYT BbiMb AOCTATOHHO BEMMKA, HO TaK Kak GombLLmx MaLLMHAX BUBPALWS CTAHOBUTCS Ha-

YpasHoseLUMBa-
1oLLMK Ban

Jyb4atana nepenava
_C NepeaaToHHLEM oT-
HoweHuem 1:1

MIHED KPYTHNLHLX KonebarHmi -
Puc. 1.16 6 TunnyHasn [ IR Cr BB EHIE
ypaBHOBelUMBaKoLas cuctema repenasaemoro MoMeHTa

Puc. 1.168 MpuHUMN AeCTBUSA YPAaBHOBELIMBAIOLLErO MeXaHU3Ma

A lNopweHb Haxodumcsi 8 eepxHeli Mepmeoli moyke [BMT], a eec npomugosecos KoneHsasna 8
COBOKYIMHOCMU C 86COM YypagHO8eWUBaloLe20 8ana KoMeHcupyem oelicmeue Macc rnopuiHsi
U Yyacmu wamyHa.

b lNpu dsuxeHuu nopuwiHsi eHU3 (K cpedHell moyke cgoe20 xo0a) Macca rpomueogecos co3daem
JIUWHIOI HEYpasHOBEWEHHYI CUJly, HarpaeneHHyo enpaso om ocu yunuHopa. Maccbi
ypasHosewusaroue20 eara epaluaroLe2ocsi 8 MPOMUBOIOIOXHOM HarpassieHuU, YCmpaHsom
amy cuny coomeemcmsyrotyeli curiodl, delicmayroueli 8 PomuUBOIONCKHOM HarpagneHuU.

B B HuxHeli mepmeoli moyke (HMT] yOapHoe eo3delicmeue macc 08UXyWe20Ccsi 8HU3 MOPLUHU
KOMreHcupyemcsi CyMMapHbIMU (HarpasneHHbIMU 88€PX) cunaMu om Macc rpomusosecos
KorleHYamoeo U ypasHoselLsarouie20 8asos.

I" lNopweHb cHosa npuxodum e CPeOHI MOYKy e2o xoda, u co3dasaeMble Maccamu
KoreHYamoeo eara HeypasHOBEWEHHbIE CUIbI YpagHOBELILUBAOMCS cuiamu, co3dasaeMbiMu
maccamu ypasHogeuwugaroujezo earna.

[suraTtenb 1*27

CTOIBbKO OLLYTUMOA, YTO B orpeaerieHHbIn MOMEHT
OHa HauMHaeT orpaHuYMBaTb MaKCUMarbHYO
pa3mepHOCTb ABUraTensi, XoT U CyLlecTByeT
MHOXECTBO [APYrMX COoobpaKeHUn, oTyacTu
OBBACHSAIOLLMX OTCYTCTBUE OOHOLMIMHAPOBbIX
asurateneit oobemom 1000 ky6.cm. [Mpobnema
BUOpaLWK, CBsi3aHHasi C BO3MOXHbBIMMW CTPYKTYp-
HbIMW CXeMamu ABUratensi BHyTPEHHErO Cro-
paHns, 3dpdPeKTVBHO OrpaHNYMBaEeT 0ObeM
OfHOLMNMHAPOBLIX ABurateneit - 650 kyb.cwm.

310 TaoKe 0OBSACHSIET, royemy
ofHOUMINVHApoBble  Auraten  GornbLuoro
obbema 06bMHO BbIMOJHAOTCA

HU3KOOBOPOTHBLIMU: 32 CYET CHIDKEHWS YacTOTbI
BpalleH/ss [OBWratenss UWsHoc W BuOpaums
CBOAATCS K MUHUMYMY. Borbluasi MoLLHOCTb 03-
HauyaeT GorbLumii o6bem 1 Goree BbicokVe YacTo-
Tbl BpaLLEHWS ABUraTENs, Tak YTO BOSHUKAET Mo-
TPeGHOCTL B YBENMMHEHN KONMHECTBA LIMMMHOPOB.

CHuxeHue enusHuUs subpayuu
CyllecTByeT  HECKOMbKO  MyTEW  CHUDKEHWS
BsHUS ~ BuOpauuu,  usbaBnsowmx — OT
HeobxoaumocT Bblbopa TPyAHOro NyTw
yCTpaHeHUsi camoii NpudmHbl. OueHb BaXkHa
KOHCTPYKLUMSI pamMbl M HABECHbIX 3MEMEHTOB,
MOTOMY 4YTO OHM MOFYT CHWKaTb WX
yBenuuuneatb BMOpaLmio. Xopolmm
NPYMEpoOM MOXET MOCNYXWUTb U  pynb,
yCTaHaBMMBaEMbIN HA HEKOTOPbIX MaLuvHax. [MNpy
aKcrnyatTaumm  BuGpaumMs  pyKosiToK  pyns
OOCTUraeT YpOBHS, MPU KOTOPOM MPOUCXOAUT
OHemeHue nanbueB. Pewwutb 3Ty npobnemy
[OCTaTOYHO MPOCTO. HEOOXOAVMO  YTSHKENMUTL
pynb B obriactm pykosiTok. 3TO MpUBOAUT K
N3MEHEHUIO PE30HAHCHON 4YacToTbl pyns W,
crnepoBaterbHO, CHIDKaeT Bubpaumio. MopobHble
MeTodbl  MPUMEHSIOTCS ANt yCTpaHeHus!
BUOpaLMN 3epkan 3agHero Buga U daxe And
npefoTBpaLLeHus nepuoan4eckoro
pacTpeckMBaHNS  KPOHLUTEAHOB  KpermneHust.
CyTb Apyroro MeTofa 3aKmo4aeTes B TOM, YToObl
M30MMpOoBaThL ABUraTeNb OT paMbl, MPUMEHVB AN
€ro KpernrneHus pes3vHoBble OMopbl, Cnocob-
CTBylOLLME NOrMoLleHnto BonbLuUein YyacTn Bub-
pauum (cMm. puc. 1.16a). CywiecTBytoT conyT-
cTBylowne npobnemsl, cBA3aHHble C HEOO-
XOAMMOCTBIO HAAEXHOIO 3aKperreHus Asurarens
Ana obecnevyeHns ero LEHTPOBKW C FMaBHON
nepegader, n 06bIYHO 3TO NPUBOAWT K 3aTpyA-
HEHUSIM Ha BCeX ABUraTensix [3a UCKIoHYeHneM
CaMbIX MarneHbKX).

Vicnonb3oBaHue pa3nnyHbIX METOLOB CHIDKEHWSI
BMUSIHAA BMOpaLMM yMECTHO Ha MaluuMHax c
HU3KMM YpOBHEM BubGpauuu unu tam, rge
HeXXenaTernbHO yBenyeHne Beca, Ho, Kak Oyaet
OTMEYEHO B MOCTEAYIOLLIMX [TaBaX, CyLLECTBYOT
TaKve CXeMbl ABUraTernen, y KoTopbIX YpOBEHb
BMOpaLMn ropasno Bbille, YeM Yy apyrux. B Tex
crnyyasix, korga komcopTtabernsHOCTb U yao6cTBO
3HayaT borblue, Yem BEC U MOLLHOCTb, HEOD-
XOAUMO MPOAOMKaTh 3aHUMATLCS MPUYMHON, a
He ee nocneacTBYsSMM.

MockorbKy HEBO3MOXHO YCTPaHUTL CUTbI, Crly-
XalLyie UCTOYHVKOM 3aTpyAHEHWI, Heobxoanmo
co3fjaTtb paBHble VM, HO NMPOTUBOMOMOXHO
HanpaBMeHHbIE CUMbI AN YCTPaHEHUS BrSIHUSA
yke cywectBylowx CyTb  0BLLENPUHATON
METOAVKM 3aKriovaeTcs B UCMONb30BAHWM
OQHOrO WINN HECKOIBKUX YPaBHOBELLMBAMOLLIMX
BaNioB C MPUBOAOM OT KOreHJatoro Bara,
KOTOpble BpaLLatoTCst
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Puc. 1.17a TUNWYHbLIN OQHOLMIIMHOPOBLIN
OBYXTaKTHbIA ABUraTenb

B MPOTUBONONOXHOM €My HarnpaeneHum [cM. puc.
1.166, ctp. 1.27]. Ha Barny pasmeLuatoTcsi NpoTu-
BOBECbI, Macca 1 pacrorioXeH/e KOTopbIX TLUa-
TenbHO paccuuTbIBaeTcs. Kak nokasbiBaeT puycy-
Hok 1.16B, cTp. 1.27, cunbl, co3gaBaemble NpoTu-
BOBECAMM Ha ypaBHOBELLMBAIOLLIEM Barly, ycTpa-
HAOT BUbpauwio. Ecnn Ban ncnonbayeTcs ans
60pLObI C crnamm NEPBOro Nopsiaka, To OH Bpa-
LLIAETCS C TOW >Xe YaCTOTOM, YTO U KoreHYaTbIi
Barl, HO B NMPOTUBOMONIOXHOM HanpaeneHun. Ecriv
Barn vcrornb3yeTcs Ans 6opsObl C cunami BTOporo
nopsigka, To YacToTa ero BpalLeHVsi BOABOE Mpe-
BbILLIAET YaCTOTy BpaLLEHWsi ABUraTensi, 1 onsTb
e OH BpaLLlaeTcsi B NPOTUBOMONOXHOM KONEH-
YaToMy Barly HanpaBneHuu.

17 Cxembl agBUraTenem -
OOHOUMNUHAPOBLIE
asuratenu

MpocTenwen cxemol ABuraTensi CnyxuT og-
HoLumnuHapoBsas cxema (cm. puc. 1.17a-6]. Ee
OCHOBHbIMW JOCTOMHCTBAMU SBMSAIOTCA NpocTota
1 Hebonblune rabaputbl. ATO O3HAYAET, YTO
cebecToMMOCTb U TPYAOEMKOCTb U3rOTOBMEHUS
Takoro ABuraTtens HeBenukW, 1 OH npoLle B
obcnyxuBaHun 1 pemoHTe.  [loatomy
OOHOLMMUHAPOBLIN  ABUraTerb  WaearnbHO
NoOXOAWT ANA MOMNEAOB, CKyTEPOB 1 HEBOMBLLLIMX
BHEIOPO>XKHBIX MOTOLMKIOB. [le/iCTBUTENBLHO, B
3TOM Kracce HEMHOrO MalUVH C ABuUraTenem, y
KOTOPOro YMCMoO  LMMUHAOPOB  MNpeBblllaeT
oavH. Takke ofHOUMNUHAPOBLIA ABUraTenb
NPUMEHSETCA Ha CMNOPTUBHBLIX MOTOLMKNAaX
ansi 6e3nopoxbst (KPOCCOBbIX MOTOLMKIAX), Tak
KaKk OH obbeauwHsieT B cebe npocToty W
OTHOCUTENbBHO HEBBLICOKUI BEC 1 pa3viep, B CBS3N
C Yem GesrpaHnyHO nomynsipeH. Ho Ha camom
fene oH obrnagaeT MHOXECTBOM He[OCTaTKOB
C TOYKW 3PEHUSI XapaKTEPUCTUK ABUraTensi.

Mockonbky BOCMNameHeHWe CMec B OOHOLM-
TNVHAPOBOM YeTbIpEXTakTHOM JBuraTene rnpouc-
XOoAUT OAVH pa3 3a kaxgble 720 rpagycos
MOBOpOTa KOMEeHYaToro Bara, Ans noaaepXaHus
BpalleHus AsuraTens [0 ero creayoLlero
pabouero xoaa HeobXxoaVMbI GorbLLIVIE MaXOBUKA.

Puc. 1.176 TUNUYHbIA OQHOLUNUHAPOBLIA
YeTbIpexTaKTHbIV ABUraTenb

[nsa Toro 4yTobbl N3bexaTb Ype3MepHOro yBe-
NMYEHNs1 Beca, MaxoBUKW OOMKHbI obrnagatb
BonbLLMM AMaMETPOM W HEOOTBLLIOA TOMNLLMHON.
MpuxopuTtcs MakcmarnbHO obneryaTb NopLUEHb,
Tarke HeobXoAWM ANMHHBIN LWaTyH, U B utore

nonyyaeTcst Jpvrarer, HasbIBaeMbIi
ONVMHHOXOOHBIM. Xapakrepuctvkm Takoro
OBUraTenss  Xopowwm OO  onpefeneHHoro

MOMEHTA; OH 3KOHOMMWYEH, obriafaeT xopoLlen
KPUBOW MOLLIHOCTM U XapaKTEPUCTUKN MOMEHTa
TaKoBbl, YTO OH MOXET OTHOCUTENBHO FIErKo
obecrneuBaTh OUHAMUYHBIA PasroH C  HUSKUX
yacrtoT BpaLLEeHnst asuratens. Ona
UCMONb30BaHUsi  BEMUKOMNENHON  XapakTe-
PUCTUKM MOLLHOCTW MepefaTodHble Yucna
KOpoBKky nepeday MoryT ObITb “pacTaHyThI", 3a
CYET 3TOro ynpaeneHVe MaLLVHOW CTaHOBMUTCSI
He CTorb HanpsPkeHHbIM. [elicTBUATENBHO, BMMSHNE
BUOpaLmy aBuratens 4o onpeaerneHHoN CTeneHn
CyOBEKTVBHO W, Kak MpaBurio, AOBOSIBHO BbICOKME
YPOBHM HM3KOYACTOTHbIX konebaHui npea-
noyTUTENBHEE MEHEE MHTEHCMBHOTO, HO Bonee
pasgpaxatowero “gpebeaxaHus”’.  OgHako
ecnu nonbITaTbCA  3acTaBUTb  TaKow
nBuratenb pabotate npu GonbLluMX YacToTax
BpaLLEHWs, ero HepocTaTkv CTaHyT
OYEBUAHBIMA. Hanunune MaCCUBHbIX
MaxOBWKOB O3Ha4aeT Oorblloe KONM4eCTBO
HaKOMMEHHOM  3HEPrM WM WHEpUMM, 1
YCKOPEHME, MO CEerofHsHMM Mepkam, Oyaet
orpaHVM4MBaTbLCH MeAIEHHbIM Habopom
ckopocTu. ManeHbkuiA avameTp LMnuHapa u
OonbLUON Xxof MOPLUHSA O3HAYalT BbICOKME
CKOPOCTY FIMHENHOMO NepeMeLLEHUs NOPLLHS, a
CcriefoBaTerbHO, BbICOKUN YpOBEHb U3HOCA 3TUX
y3noB. [Mpy nonbITke YMEHbLUNTL XOA, MOPLUHS
CrmaxuBatoLLMin acpcpekT GonbLIMX MaXOBUKOB
TepsieTcsl, a HeypaBHOBELLUEHHbIE CUMbl yBe-
nMuMBatoTCs. ATO MNMOXO CKasblBaeTCA Ha KOM-
opTabenbHOCTM MOTOLMKNA - MOKNaAUCTbIN
O[HOLMIVHAPOBLIA ABUraTerb NpeBpaLlaeT ero
B 'Openb, nepeasuraloLLytocs Mo Jopore”.
[Opyrasi npobnema asuvratenei GonbLuoro obbe-
Ma CBfi3aHa C 3aTpyAHEHVEM 3arTycka, AadKe ecriv
NS 3TOro NMPUMEHSIETCS AMNEKTPUYECKUIA CTapTep.
Ho, nockonbKy G0MbLUMHCTBO OOHOLMIMHAPOBBLIX
nBuratenei 6onblUoro obbema UCnonb3ytoTcs
[0St COPEBHOBAHUI B YCIOBUSIX 6e300pOXKbS U HE
OCHaLLalTCs ANeKTPUYECKMM 3anyCckoMm, TO

KaXKObI pa3 KorneHYaTblil Barn NpuxoguTcs ycra-
HaBMnMBaTb B MOMOXEHWE, KOr4a OH YyTb He
poxoavt oo BMT Ha TakTe oxatus, a 3atem JaBaTb
€My 300POBEHHbIN NMUHOK, YTODbI 3aCTaBUTL €ro
BpaLlaTbesi. Kpome Toro, ectb npobnema otaayu,
KOTOpasi MPOSIBIAETCS, Korga KoneHyatblii Barn
YCTaHOBMNEH HEMpPaBUIIbHO MMM KOT4a Ha KuK-
cTapTep Haxanu HefoCTaToYHO curnbHo. [Mpn
3TOM ycunnisi Ans Toro, YTobbl MopLUEHb MUHOBAN
TaKT CXKaTusl, HEAOCTATOUHO, U OH PE3KO OTCKa-
KMBaET Hasaj us-3a BO3AENCTBUS KOMMPECCUM.
Mpn aTom pblyar KuK-cTapTepa oTnpbirMBaeT
Hasaf W nepekuabIBaeT Bac yepes pynb Unm
rIOMaeT BaM Hory. HekoTopble oaHOLMIIMHOPOBbLIE
OBUraTenu ocHallaloTcs AEeKOMMNPECCOpPOoM,
npegHasHavYeHHbIM Ans obneryeHns 3anycka u
yMeHbLUeHVs1 oTdaumn. Komnanust Honda paspa-
BoTana crcTemy, B KOTOPOW MPU HaXKaT W Ha KNK-
cTapTep HeborbLLUOW Kyravok BO3AENCTBYET Ha
BbIMYCKHOW KranaH C Lernbio HEMHOTO MPUOTKPbITL
ero B BMT Ha Takte okatns. 310 CHwxaeT

ycunve, HeobxoguMoe AN MPOKPyYMBaHUS
KoneHyatoro Bana pgsuratens.  Brtopoii
Kynayok  HauuHaeT  pabortaTb,  Koraa
NPOVCXOOUT  OTAAYa, Takke  crerka

MPMOTKPbIBas BbIMYCKHOW KranaH U CHIbKas cuny
otgaun.

18 Cxema gBuratenem -
OBYXUMMMHOPOBbLIE ABUraTenmn

YembipexmakmHb It psiOHb I
deyxyunuHApoesbili dsuzamersib C
YyepedoeaHuUeM cribilWeK Yyepe3s
360 epadycoe

VcTopuyeckn psaHbIii ABYXUMIIMHAPOBbIA ABUra-
Tenb Obin YAVBUTENLHO MOXOX HA OOHOLMINHA-
POBbIA, U3MEHEHHBI COOTBETCTBYIOLLMM 0Opasom
[N TOro, YToObl BMECTUTL A1BA LMMWHAPA, MOPLLHA
U WaTyHa (cMm. puic. 1.18a). YTobbl GbIro NoHsTHe.,
CTOUT OTMETUTb, YTO B TPAANLIMOHHOM aHIUiA-
CKOM [BYXLMIMUHAPOBOM YETBIPEXTAKTHOM [BU-
raTene nopLUHK NepeMeLLaloTcs BBEPX U BHU3
OJHOBPEMEHHO, HO BCTbILLKN B LNIMHAPAX Ye-
penyroTcs Yepes ofyH 0bopoT Avratens (Unm ¢
nHTepsanom B 360 rpagycos). [oaTomMy OH
Mony4nn Ha3saHWe ABYXLIMIMMHAPOBOTO PSAHOMO
[BvraTens ¢ YepefoBaH/ieM BCrblLLiek Yepes 360
Mpanycos.

Ha nepBbIii B3rmsp, MOXET NoKasaTbCs, YTo BbIOop
TaKOro KOMeH4aToro Bafia HepauuoHarneH,
nocKorbky Mpobnembl, KoTopble MOSBMANMCH MK
YpaBHOBELLMBAaHWW OJHOLMMUHAPOBBLIX ABUra-
Tenei, oCTanNCh, XOTSA B HEKOTOPbIX OTHOLLIEHWSIX
KOHCTpYKLMA ABuratens ynydwmnacs. Bec ko-
neH4aToro Bana yBernuuurcs, noTomy 4To Barn
pacLLMpuIcs, YTobbl pa3MeCTUTb JOMONMHUTENb-
HbIIl NaneL} KpMBOLLIMNA W LLATYH. 3TO M3MeHeHne
HOCWUT MPOTUBOPEYMBLIA XapaKTep, Tak Kak
[vameTp Bana yMeHbLLWncs. HeypaBHoBeLLieHHble
CUMNbl MOXXHO HECKONbKO YMEHbLUNTL 3a cYeT
YCTaHOBKW MOpLUHe A0CTaTOYHO GonbLuoro
AvaveTpa 1 yMeHbLLEeHUSA X xoaa. Mpu 3Tom Mbl
He YCTpaHsieM HeypaBHOBELLEHHOCTb, HO BCe-Taku
OHa CHuxaeTcs. [opasfno 3HaumMTenbHee To, YTo
TPaAULWMOHHBIN "TonyoK' paboyero, xoda oaHoO-
LMNMUHAPOBOTO ABWraTess criaxvBaeTcs npu
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Puc. 1.18a YeTbipexTaKTHbIA pAOHbLIA OBYX-
LMNMHAPOBLIN ABUraTesb C YepefoBaHUeM
Bcnblwek Yyepes 360 rpagycoB

HanMymm AByX MEHBLUMX VMMYNbCOB MOLLHOCTY,
paBHOMEPHO pacrpefeneHHbIX B npeaenax aByx
obopoToB KoreHeana aurarens.
[ByXUMMMHOPOBbLIA PSAAHBIA ABUraTENb C YIIIOM
YepeaoBaHus BCrblllek Yepes 360 rpadycos He
ObIN nWWeH HepocTaTKoB, HO obnagan
MHOXXECTBOM MpPeVMYLLECTB B OTHOLLUEHUN
yBEMUYEHNS MOLLHOCTU MO CPaBHEHWUIO C
OJHOLMMHAPOBLIM. [NaBHOE MPenMyLLECTBO
cKopee CBSI3aHO C KOHCTPYKTMBHBIMW Orpa-
HUYEHNAMM OOHOLMIIMHOPOBbIX ABUraTeNei, a He
C camoli 3aJaqeii ypaBHOBELLMBAHUS.

YembipexmakmHbitl psiOHbIL
08yxyunuHOposbIli 0guzamerb C
yepedosaHueM ecrbiek Yyepe3s 1
BO epadycos

AnbTepHaTUBOW PSAOHOMY ABYXLMMUHAPOBOMY
ABUraTertio ¢ KoneH4aTbiM Barom, obecneymea-
loWwnmM YyepepoBaHue Benbiek yepes 360
rpagycoB, MOXET CNyXWTb ABuratesib, nanbiib
KPUBOLLIMNA KOTOPOrO BbIMOMHEHbI Pa3AerbHoO 1
pacnonaratotcs Yepes 180 rpagycoB (CM. puc.
1.186). lNpun Takon cxeme HeypaBHOBELLEHHbIE
CUMbl MEpBOro Mopsiaka CBOAATCS K MuHMMYMY. Ha
NEPBbLIVBAM M54, TaKON ABUraTENb HAMHOIO FTyyLLe,
YeMm TOT, Y KOTOPOTO BCTbILLKV HYepeayroTcs Yepes
360 rpagycoB, 1 B COBPEMEHHbLIX KOHCTPYKLIMAX
ncnonb3yeTcs UMeHHO Takas cxema. OauvH
HE[,0CTATOK TaKoro KoreH4aToro Bana B ToM, 4To
Brpeaernax AByx 0OopoToB pabounexoda criemytor
HepaBHOMEPHO, a Apyroli B TOM, YTO OH obpasyeT
Tak HasblBaeMylo "kavatolyrocs napy'. OT1oT
ahheKT CO CTpaHHbIM Ha3BaHWEM MPOsiB-
nseTca Ha ABuratensx BCEBO3MOXHbIX KOH-
CTPYKLMIA, YMCTIOUUIIMHAPOB KOTOPLIXMPEBLILLISET
OfVH, 3a UCKTTtoHeHeMV-00pa3Horo ABYXLMMMHA-
poBOro AuraTensi, 0 KOTOPOM YyTb MO3Xe.
MpencTaBbTe BO3OENCTBME Ha KOrNeHYaTbI Ban B
MOMEHT BCTbILLIKA B QAHOM U3 LUMMHAPOB, Mo Mepe
[BVDKEHVAMNOPLLHA BHU3 JABMEHNE Ha STYCTOPOHY
KoreH4aToro Barna BO3pacTaeT, U Y Hero nosis-
NAETCA CTPEMIeHNe "HaKpEHUTLCA" Ha OaHY U3
cTopoH. Korga BocnnameHeHve npomexoauT Bo
BTOPOM LMnHApe, BO3AECTBME Ha KOrNeHYaTbIN

Puc. 1.186 YeTblpexTakTHbIA psigHbIA ABYX-
LUNMHAOPOBLIA ABUraTeslb C YepefoBaHUEM
BCnbiwek Yyepe3 180 rpapycoB

Ban MNoBTOPSETCH, "HaKpeHss" ero Ha Apyryto
CTOpOHY. EOVHCTBEHHBI Crocod, No3BONsHOLLINIA
nsbexartb 3TOro, 3aKM4YaeTcsl B TOM, YTOObI
pacronoXuTs 0ba KPUBOLLIMMHBIX NarbLia B ofHou
N TOW e NIOCKOCTU, HO B PSAHOM AByXUM-
NMHOPOBOM ABuraTene 310 M3nyecku HEBO3-
MoXHO. Ecnin cpaBHUTL ABE 3TUX CXEMbI, MOXHO
0oBHapyXuTb, YTO YepefoBaHNE BCrbILLEK Kak
yepes 360 rpagycos, Tak 1 Yyepes 180 nveet
CBOM COBCTBEHHbIE MPEUMYLLIECTBA U HEAOCTATKA,
UCXOAS U3 YEero HEBO3MOXHO CKasaTb, kakasi 13
cxeMm nydwe. Ytobbl ewle Gonblie obnerunts
33jady ypaBHOBELLMBaHWS, HEOOXoAMMO Gorb-
LLee KOMNMYECTBO LIMNMHOPOB.

HsyxmakmHbil psadHbil
dsyxyunuHOpossbIli 08uzamersib

Moutn BCe aBuratenu, paboTatolme No ABYX-
TaKTHOMY LKy, paboTatoT No OfHON U ToW e
cxeme, B KOTOPOIA UCMOMb3YETCst KOMNEeHYaTbIi Ban
C pacronoXeHWEeM LUATYHHbIX LLEEK NOf, YoM
180 rpagycoB. Y Takvx ABurateniennocpaBHeHo
C YETbIPEXTAKTHBIMU aHarIOMMYHON CXEMbI MeHb-
LLie HeJOCTaTKOB. 3TOCBSA3aHO CTEM, YTO BCrbILLKA
B K&XKAOM LMNMHAPE NPOUCXOAUT MOCTE OAHOM
Liernoro obopoTa KoneH4aToro Bana, u, crnego-
BaTerbHO, B AaHHOM Crly4ae OTCYTCTBYET Hepas-
HOMEPHOCTb BCTIbILLEK, OGHapYXXeHHas B YeTbl-
pexTaKTHOM ABuraTene.

OpHako HenpusTHbIN achdekT "KadaroLencs
napbl" BCe eLle Benvk, U npu Gonee BbICOKUX
YacToTax BpalleHusi, 0BbIYHO MPUCYLLMX OBYX-
TaKTHbIM ABUraTensM, HeypaBHOBELLEHHbIE CUMbI
MOTYT NPOSIBUTLCS B BUAE AOBOSBHO HABA3YMBOMO
ypOBHS BUOpaLmii. 3T1a npobrnema ocroKHIeTCA
TeM, YTO ABYXUMIMHOPOBBIM ABYXTaKTHbIM ABU-
ratensiM HeobxoauMbl OTAEMNbHbIE KPUBOLLMMHBIE
Kamepbl, YTO O3HAYaET HanMyme LeHTParbHoro
KOPEHHOrO MOALLIMMHMKA U canbHUKoB. B utore
KoneH4aTblii Ban nonyyaeTcs Lvpe, Yem Ha
aHarorn4YHoM YeTbipeXTakTHOM ABuraTene.
Takum obpasom, C y4ETOM YBEMUYMBLLIETOCH
rrieqa nosyMeHHbIA Ha LLIATYHHbIX LLeikax adpdbekT
"kadatoLLencs napbl’ Bo3pacTaerT.

Puc. 1.1 BB YeTbIpexTakTHbIN V-0O6PB3HbIN
ABYXUMNMUHAPOBLIN ABUratenb

YembipexmakmHbili \/-06pasHbil
08yxuunuHOposbIli 0gueamerib
Bospact ngeun V-obpasHoro ABYXLMMNHOPOBOrO
Asuratens cpasBHMM C BO3pacToM Camoro
MoToLWmKna. TOT ¢haKT, YTO Ha CEerogHALLHWA AeHb
OHa BCe €eLLe XUBa, CIyXUT JoKa3aTenbLCTBOM ee
pasymHocT [cm. puc. 1.18a). MepBoHayanbHas
cxema gpuratens ¢ V-00pasHbIM pacriornokeHeM
OBYX UMNVHAPOB 1 OBLLEN LaTyHHOW LUEKON
n3beraet npobnem "kavaroLLeiics napbl" AByX-
LIUHAPOBOTO PSAHOTO ABUraTens - ocobeHHo,
€CIMN HKHASA rofioBka OJHOro LuaTyHa pac-
ronaraeTcsl BHYTPW BUMbYaTOW rOMoBKY ApYroro.
[MpypacronoxeHMMaBYXLLIATYHOB Ha OOHON MHAW
achheKT 'KavaroLLiecanapbl'oTCyTCTBYeT, uaaxe
Torga, Koraa ABa obblvHbIX LaTyHa pacrona-
raiotca psgoM Ha Gonee LUMPOKOW LIATyHHON
LUelKe KorneHBsara, CMeLLeHe HacTormnbko Mario,
4yTo 9hheKkT OkasblBaeTcsl He3HaYUTEMbHBLIM.
CTOUKM 3peHNs ypaBHOBELLIMBaHWS, ITyuLLIMIA Yron
passana unuHapos - 90 rpagycos. Ecnn nocty-
naTenbHO ABWXYLUMECA MaccChbl NopLuHen u
LLATYHOB MOMHOCThio cHanaHcmpoBaHbl (100%
rokasaTerb YpaBHOBELLEHHOCTH), TO HeypaBHOBe-
LUEHHbIE CUMbl OOHOTO LMNMUHApPa HeEn3bexHo
ypaBHOBELLMBAIOTCS MPOTUBOAENCTBYOLLIMMU
cunamu B cepednHe xoga apyroro. Bee eule
NpUCYTCTBYET 3ada4a CyMMapHbIX CUM, KOTopble
cryaT MpUYNHON FOpU3OHTarbHOW BUGpaLmn
ABuratens, Ho Takas BUOpauns cpaBHUTENBLHO
yMepeHHa Mo OTHOLLIEHWIOKYXXE PacCMOTPEHHbLIM
ypoBHSM Bubpaumii. Ha npaktuke npofornbHo
YCTaHOBIEHHbIN ABUraTens obnagaet oTHOCU-
TenbHO He3HaYNTENbHbIM YPOBHEM BUOpaLMi, B
OCHOBHOM 005i3aHHbBIM CBOVIM MPOVICXOXOEHEM
"Tonykam" npu Kaxxaom pabodem xofe nopLUHst
(4epenoBaHue Benbiwek Yepes 370 n 450
rpagycos). [py nonepeyHoOM pacrnorioXeHum
ABUraTensa cusbl OLYLAIOTCA CUMbHee, Kak
packayvBaHve "3 CTOPOHbI B CTOPOHY TP HU3KNX
YacToTax BpaLLieHusi, HO, OMSITb Xe, OHW ropasio
MeHee paspexaroLye, YeM Ha ABYXLIIMHOPOBOM
psgHOM ABuraTene.

B To Bpemsi kak V-00pasHbIi ABYXLMMMHAPOBbI
Asuratens ¢ yrnom passana 90 rpagycos
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Puc. 1.18r [AByxTakTHbIN V-00pasHbii ABYX-
LMNUHAPOBLIN ABUraTernb

KaeTca uaeanbHbIM MOTOLMKIETHBIM ABUra-
TerneMm, ero LUMPOKO PasfaBUHYTbIE LNMHAPSI
yBenuuuBatoT rabaputbl u, Takum obpasom,
3aTPYAHSIIOT €ro YCTaHOBKY B MOTOLWIKIIETHYIO
pamy. B To >xe Bpems caenaTtb 370 BOIMOXHO, YTO
NoATBEpPXXAAETCS NPMMEPOM KomnaHum Ducati.
Takas cxema [0 cux nop He crarna TPaavLIMOHHON,
XOTS CTaHOBMTCS BCE MOMyISiPHEE Ha CrIOPTUBHBIX
Moaensix bnarogaps ycnexy 3Toi KOMNaHun B
MMPOBbIX YeMnunoHaTax kracca Cynepbaiik.
BONbLWMHCTBO KOHCTPYKLUMIA C NpOoAONbHOMN
ycTaHoBKoW V-06pasHoro AByXLMIUHAPOBOIO
[ABUraTensi npeacTasnsioT cobolt komnpomuce
MeXay ONTVMarnbHON YpaBHOBELLEHHOCTLIO U
KOMMaKTHOCTBIO 3a CHET MEHBLLIETO Yrria passana
MeXxay LMnMHAPaMK (XOTs1 3TO BIUSIET HA UHTEP-
Barbl MeXay BCrbILLKaM, KOTOpble CTaHOBSTCS
elle bornee HepaBHOMEPHbLIMU), HAMPUMEP, Kak
3To cgenana komnaHus Harley Davidson. Y
NPOAONBHOrO  pacnonoxeHus V-obpasHoro
[ABYXUMNVHOPOBOrO ABUraTensi eCTb CBOe Npeu-
MYLLIECTBO -ABUraTenb rnoyyaeTcs Goree yskim,
HO, €CIM He UCTOSb30BaTh XUAKOCTHOE OXMaX-
OeHve, 3agHuii uMnuHap MOXeT paboTtaTb B
ycrnoBusix GorbLUEN TEMNMOHaNPSPKEHHOCTY, YeM
nepeaHuin.

[MonepeyHoe pacrionoxerve V-06pasHoro AByXLm-
NMHAPOBOTO ABUraTENs YCrELUHO NPUMEHSIETCS B
TeYeHne MHorux netT komnaHuein Moto Guzzi,
TaKoW fBuraTerb ferko pacronaraeTcs B pame u
MMEET MPEBOCXOAHOE OXIXKAEHWE, MOCKOMbKY
obe ronoBku obayBatoTCs BCTPEYHLIM MOTOKOM
Bosayxa. Kpome Toro, Takasi KOHCTPYKLMS ONTY-
ManbHa C TOYKM 3PEHWUS MCMONb3OBaHUSA
KappaHHoro Bara.

LsyxmakmHbili V-06pasHbIli
08yxUUMUHOPO8hbIl O8Uzamerib
[ByxTaKTHbIN V-00pasHbi OBYXUMIMHOPOBBINA
Apuraternb GonbLuasi PeAKoCTb, HO CyLLECTBYET
npvmep Takoro Asuratens - mogens NS 250
komnaHun Honda, npeaHasHayYeHHas Ans SnoH-
cKoro pbiHka (cM. puc. 1.1 Br). Mockonbky asura-
Tenb ABYXTaKTHbIA, U KaxKabIA LUNMHOP Hy>KOAETCs
B OTAENbHON KPMBOLLIMMHOW KaMepe, UCToNb3o-
BaTb OOLLYIO LLIATYHHYIO LLEKY YETbIPEXTAKTHOIO
V-obpasHoro asurarensi Heeo3amoxHo. Crnegosa-
TernbHO, ABvraTerb HeM3OeXHO noasepraeTcs adp-
dekTy "KauaroLLelics napbl’, XxapakTepHoMy Ans

BCEX [ABYXTaKTHbIX ABYXLMMMHOPOBbLIX ABUraTeneil.
Ho paxe B 3TOM criy4ae MHOrVie HeypaBHOBe-
LLIEHHbIE CUTbl, CBOCTBEHHbBIE PSIHOMY ABYXLIM-
NVHOPOBOMY [BUrATENHO, NCHE3AIOT.

Lsuzamerisb ¢ 8ymsi 20pU3OHMarIb-
HbIMU ripomusorexxawumu
uunuHopamu (d8yxyunuHdposnbIl
Orno3uUMHbIL dgueameris)
[BYXUMNMHOPOBLIA ONMO3UTHBIA ABUraTenb
npeanaraeT noYT uaearkHoe peLleHye 3afaqum
ypaBHOBELLMBAHUSA, KOTopas 3aTparvsanacb B
KOHCTPYKLMSIX, pacCMOTPEHHbIX paHee. Ecrin oba
MOPLUHS NepeMeLLalnTcs OAHOBPEMEHHO B
MPOTVBOMNONOXHbIX HaNpaBNEHWsIX HeypaBHOBe-
LUEHHbIE CWIbl MEPBOTO MOpsiAka OT MOPLLHS 1
LiaTyHa OAHOro LMIMHAPa KOMMNEHCUPYIOTCS
apyrvm (cm. puc. 1.18a). Ho, Tak kak mpyxoautcs
MPYMEHSTTb [BE LLATYHHbIE LLISAKA BMECTO OAHOW,
Mexgay OBYMS STUMW LANMHAPaMU BO3HUKAET
adhdekT "kavaroLencst napbl”, ogHaKo BO3HU-
KatoLyin B UTore ypoBeHb BMOpaLmii 06blMHO
HEBOMbLLIOA.

Bornee npaktyeckoe coobpakeHue - kak ycTa-
HaBnMBaTb CTOMb HeyaobHbIN arperat B pamy
MoToumkna. CyllecTByeT HECKOMNbKO CryyYaeB
NPOAOCIBEHON YCTaHOBKY - HAMPUMEP, AOBOEHHbIE
MoAenm komnanum Douglas, XoTsi 3To 1 NPUBOAUT
K YANIMHEHWIO MALLWHBI U 3aTPyAHSIET MOUCK
COOTBETCTBYIOLLEErO MecTa Af1A y3rioB TpaHc-
mMuceuu. [pyrasi npobnema cBsizaHa ¢ 3agHuM
LMMVHAPOM, KOTOpbIN 3aTEHEH OCHOBHOM YacTbio
[ABuratens, a, criefosaTteribHO, neperpeBaeTcs.
HaunGonee n3BecTHbI NPUMEP KOHCTPYKLMM
ONMO3NTHOro ABUraTens Ha COBPEMEHHOM
MOTOLMKITE NPOMU3BOAUT komnaHus BMW. Kak B
BOrbLUMHCTBE APYrMX KOHCTPYKLWIA, OHA UCTOMb-
3yeT NonepeyHyto CXeMy YCTaHOBKMN OMMO3UTHBIX
[ABuraterei, Kotopas Takke ynpoLaeT Ucrorb-
30BaHNe KapAaHHOro Bara B Ka4YecTBe rTaBHOW
nepeaiu.

19 Cxembl gBuratenem -
TpexumnnHapoBblie
aBuratenu

Ps0HbI0 mpexyunuHdpoabil
dsuezamerb

PAgHbIA TpeXumnMHapoBbIA ABuraTens, ycra-
HOBIEHHbIA MonepeyHo, B AeNCTBATENIbHOCTM
npeacTaBnsieT coboii pasBuTUE KOHCTPYKLMM
psigHOro ABYXLIMIMMHAPOBOIO B MOMbITKE 06pecTy
KOMnpoMuce Mexay npobnemamu BuGpaLmm
MOCeAHEero 1 LUMPUHON YETbIPEXLMITMHAPOBOrO
apuratens (cm. puc. 1.19a). B ocobenHocTn ato
OTHOCUTCA K ABYXTaKTHbIM ABUraTensiM, KpUso-
LUMMHbIE KaMEPb! KOTOPbIX CTAHOBSITCS YPE3MEPHO
LUMPOKUMW B TPEXLMIUHAPOBOM BapuaHTe, a B
YeTbIPEXUMIMHAPOBOM OH Bbln Bbl Ge3ycroBHO
rPOMO3LKMM.

[IByXTaKTHbI TPEXLMIMHOPOBLIA ABMraTenb Obin
daBopuTom cpmpm B 70-X, TOMY €CTb MHO-
YKECTBO MPUMEPOB CPEaY MOTOLWIKIIOB KOMMaHWI
Suzuki n Kawasaki. O6a 3TUx U3roToBUTENA Aadke
PELLMNMCh Ha CO3AaHUE ABYXTaKTHBIX ABUraTenei
o6bemom 750 ky6. cM; GT750 c BoAgsAHbIM

Puc. 1.18a YeTblpexTakTHbIW ABYXUMNNHA-
POBbI ONMO3UTHLIN ABUraTenb

oxraxaeHuem ot komnanum Suzuki n KH750 ot
Kawasaki. LLlaTyHHble Luelikn KoneH4aToro Bana
pacnonaranuce mexay coboi nog yrrom 120
rpagycoB, 1 Curbl NepBoro nopsiaka oeinu go-
CTaToO4HO XOpoLUo cbanaHcMpoBaHbl, HO 13-3a
cnoxHoro achdekTa “"KavatoLlericst napbl” (Cko-
pee, "KadaroLLencs TPorHW"), OHW MPOCTaBUMCH
BbICOK/M YPOBHEM BbICOKOHYACTOTHOW BUGpaLmK,
ocobeHHo, ecnu arperat Gbin HEAOCTaTOYHO
XOPOLLO W30MMPOBaH OT paMbl PE3VHOBLIMA
nogyLuKamm.

YeTbipexTakTHbIX NpeacTaBUTENei Tako CxeMbl
Takke goctatodHo MHoro, oT BSA RocketThree,
n Triumph Trident koHua 60-x, go "Typepos" ¢
KapAaHHbLIM Bariom OT KoMnaHni Yamaha -XS7 50
1 850, a Takke TPEXUMNMHAPOBLIX MOTOLIMKIOB
komnaHum Laverda, BbinyckaBuMxcs B 70-x n
80x rogax. MHoro ner komnaHus  Laverda
vcronb3oBana KoreHyaTbiii Ban, B KOTOPOM
LIaTyHHble LUEeVKW pacrnonaranncb MNog,
yrnom 180/360 rpagycoB (koraa LeHTpanbHbI
nopLueHb gocturaet BMT, gBa gpyrux - HMT
n Haoboport), cm. puc. 1.196, HO no3zxe
nepeHsana cxemy co 120-rpapycHbIm
KOrNeH4YaTbIM Bariom, W Crieaylolwmin asuratenb
ctan ©Gonee ypaBHOBelLEeHHbIM.  Triumph
ocranacb BEpHa TPEXUMNMHAPOBOMY
Opuraternto, MHorvie Mogenu komnaHum Hinckley
Triumph otnmyatoTcst pApHBIM TPEXLMIMHAPOBBIM
ABUraTenem nonepeyHoro pacnonoXeHus.
OpHako, N0 MHeHWto GOoMbLUMHCTBA M3roTo-
BUTENeN, y TPEXLUMNMHAPOBOIO ABUraTens ectb
HebonbLLUOe MPEVMYLLECTBO MO CPaBHEHWIO C
PAOHBIM YETBIPEXLMIMHAPOBLIM .OH MPEACTaBNAeT
coboli NMpeBOCXOAHbIN KOMNPOMUCC Mexay
HI3KOOOOPOTHBIM ABYXLIMIMHAPOBLIM ABUraTenem
N YeTbIPEXLMINHAPOBLIM C €ro 3anpeaeribHoM
MOLLIHOCTBHO.

Ps0HbI10 mpexyunuHOposbIt
dsuU2amerib 20pU30HMarIbHO20
pacrnosioxeHus

KomnaHna BMW BbICTynuna ¢ UHTepecHomn
BapuaLveli Ha BbILLEYNOMSHYTYIO TeMy B Bife
cBoero K75,umnuHapbikoToporopacronaratoTcs
rOPU3OHTanNbLHO B PsiA, @ KonMeHyaTbli Ban -
MPOACIIEHO BAOMb paMbl MOTOLWKIA; MO CYLLECTBY
OH 6bln pa3BUTMEM WX FOPUIOHTANBHOIO YeTbI-
PEXLMNMHAPOBOrO ABUraTens, MosiBUBLLETOCS
paHee (cm. puc. 1.906, ctp. 1.32). HecmoTpst Ha
TO, YTO Ha NEPBbIN B3rMNsAA ABUraTESb HECKOMNBKO
HeoObIMHbIN (roMoBKa LvHApa 3Toro Asuratens
pacriornaraeTcsi C OfHO CTOPOHbI, a KPUBOLLMMHASA
Kamepa - C ApYromn), OH JOCTaTOYHO Y30K W
KOMMaKTeH, a Taloke obriapaeT HUSKM LIEHTPOM
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Puc. 1.19a YeTbipexTaKTHbIW PAAHbIA TPEXUUITUHAPOBLIN ABUraTenb
Cc YyepeaoBaHUeM Benblwek Yyepe3 120 rpaaycoB

TaxecTn. Kpome Toro, gns komnaHum BMW,
KOTOpas NPOU3BOAUT MOTOLMKIbI UCKMIOYUTENBHO
C KapAaHHbIM BarioM, BbIGOP Takoi CXembl BrosiHe
pasymeH, NOCKONbKy pacrnonoXeHne korneHsana
ngeanbHO NOAXOAUT AS TaKoW CxeMbl NpyUBOAA.

TpexyunuHApoesiii V-06pa3Hbil
d8yxmaKmHbIli dsu2amersib

CornacHo nobbIm cTaHaapTam,
TPEXUMNUHAPOBLIA  V-06pasHblii  ABYXTaKTHbIN
OBWraTenb - MpuUYyaa, U KaxeTcsl, YTo Takas
KOHCTPYKUMS ABWratens Bpsi4 W MOXeET
nonyuutb passutue (cm. puc. 1.198], Bnepsble
TakoW pABuraTenb MOSBUCS B PoOMu CUNOBOMN
ycTaHoBkM Ans 500-ky6oBoro MoTouukna krnacca
Grand Prix. CTtpaHHoe pacnonoxeHune
LuUnuHapoB 6bino BeiGpaHo ¢ Lenbio n3bexaTb
npoGnembl yBENMUYEHUS LWIMPUHBI, NpUCYLLEN
OBYXTAKTHbIM  PSAHBIM  TPEXUUNUHAPOBLIM
OBUraTensiM:  [aXe €Ccn  YMEHbLUUTb  ATNWHY
KOneH4aToro Bana Ao MUHUManbHO BO3MOXHbIX
pasmepoB, Npu pasfeneHHbIX KPUBOLIMMHBIX
KaMepax ABuraTenb BCe e ocTaeTcs GonbLumMm
M3-3a LUMPOKUX LMMUHAPOB C NPOAYBOYHbLIMU
KaHanamu. Bnarogapsi cMeLLeHWo LeHTpanbHoro
LMNuMHApa JonyckaeTcst UX YacTUYHOE Hano-
XeHue, n obwana wupuHa, Takum obpasom,
cHuxaeTcsl. MNocne yaayHoro BbICTYNNEHUS Ha
COpPEeBHOBaHUSIX koMmnaHus Honda BbinycTuna
[OpOXxHY0 Bepcuto - NS400R.

20 CxemMbl aBurartenem -
YyeTbIpeXUUnNMHAPoBbLIE
asuratenu

Psi0HB Il YyembIpexyunuHopoehbIl
dsuzamerib

Korga B 1969 rogy komnaHus Honda npeg-
crtaBuna CB750 Four moTouukneTHol nybnuke,
[0 CUX NOp HE MeYTaBLUEN O CMOXHOCTU, OHa Ha
pobpoe gecAaTuneTue yTeepanna OCHOBHYHO KOH-

Puc. 1.196 YeTbipexTaKTHbIA PAAHBLIA TPEXLUUIIMHAPOBLIN ABUraTenb
Cc YyepegoBaHueM Bcnbiwek Yyepe3 180/360 rpagycoB

Puc. 1.198 [IByxXTaKkTHbIW V-06pa3HbIn

CTPYKLMIO MOTOLMKNETHBIX ABUraTtenen cpegHero
n 6onbworo o6bemoB. KOHEYHO, B KOHCTPYKLMK
PAOHOro YeTblpeXLUMITMHAPOBOro ABUraTens He
6bINO HMYEro HOBOro - AECATKW NeT Hasapg,
Npou3BoAMTENU aBTOMOOMNE# OCTaHOBWUMMW CBOW
BblI6Op Ha 3TOW KOHCTPYKUWW, KaK Ha ny4ywiem
KOMMNPOMUCCE MeXAY YPaBHOBELUEHHOCTbIO U
KOMMaKTHOCTbO, HO GOMNbLUMHCTBO ManonuTpax-
HbIX Y4EeTbIPEXUWUNUHAPOBLIX aBTOMOGWUMbHBLIX ABU-
ratenein CNvLKOM BEMUKWA U TSXenbl ANA MOTO-
umkna. OgHako y komnaHun Honda B 60-x rogax
6bINO HECKOMbKO YETbIPEXLMINMHAPOBLIX ABUraTe-
nen ana HebonblUMX CNOPTUBHBLIX aBToMobunei,
KOTOpblE MOMYYUNUCb KOMMAaKTHEE, YeM Y ApYrnx
nsrotoButenei. Torga ux u nepegenanu Ans
npuMeHeHust Ha moTtouumkne. MonyymBwKiica B
pesynbTaTe ABUraTenb GbiN HE HAMHOTO LUIUPE

pAfHOro ABYXLMIIMHAPOBOrO, KOTOPbIA OH 3ame-
HUM, XOTA BCe-Taku MOMy4MBLLWIACS ABuraTens Bbin
[OCTaTOYHO LUMPOKUM.

YcTaHaBnmMBaeMmblli NONEPEYHO PAAHbIA YeTbl-
pexumMnMHApOBbLIA ABUraTenb B CBOEW OCHOBE
3akrioyaeT ABa ABYXLUMMUHAPOBLIX, 06BbEANHEHHBIX
mexay coboit o6LMM KapTEPOM CO CMELLEHUEM
LIATYHHbIX LUEEK KoneH4yaTbiX Banos Ha 180 rpa-
aycoB (cM. puc. 1.20a, ctp. 1.32]. B 6onblunMHCTBE
ABuraTeneil Takoro Tuna KoneH4aTblid Ban yCTpoeH
Tak, 4Tobbl ABa LeHTparbHbIX NOPLUHSA ABUranuch
BBEpPX M BHW3 BMecTe, CO cMelleHnem Ha 180
rpagycoB OTHOCUTENbHO ABYX APYIMX MOPLUHEN.
XoTsi KoneH4aTbll Ban HensbexHo nomnyvaeTcs
ANVHHBIM M3-32 HEoBXOAMMOCTU pasMecTUTb
KOpeHHble MOALUMMHUKA W YeTblpe LiaTyHa, ero
AnameTp He JomkeH 6biTb GonbLumMm. ITo cBA3aHO
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Puc. 1.20a PsigHbIf YeTblpeXUMNMHAPOBLIA ABUraTeNb

C Tem, 4To paboume xoda NPoMCXodsaT OTHOCK-
TernbHO YacTo, OAMH 3a KaXabl nornyobopoT
KOreH4aToro Bana, criefoBarternbHo, NoTpeGHOCTb
B GOrbLUMX MaxXOBWKax Arsi NOAAEPKaHWS ABU-
JKEHUA OTrnaaaer.

Taroke BavkeH HEGOMbLLIOY pasMep 1 BEC MOpLLHEN
N LLIATYHOB, OTPaXKatoLLMIACA B HEBBLICOKMX 3Ha-
YEHMSIX CUM NepBOro nopsiaka OT KaXKaoro
LumnuHapa B oTaensHocTu. Pacnpenenenve cun
rornyyaeTcs 6ornee paBHOMEPHbIM, YEM B OAHO-,
OBYX- UMW TPEXUMMMHAPOBOM ABuraterne. 3a cuet
XOpOLLE/A  YpaBHOBELLEHHOCTU  KOIeHYaToro
Bara 1 OTHOCUTENbHO HebonblUoro AvaMeTpa
MaxoBVKOB  YETbIPEXLMMMHOPOBbLIA  ABUraTenb
obnagaeT [oCTaToMHO  HEGOMbLUMM — XOAOM
MOPLUHS, MO3TOMY OH AMHAMUYEH U MOXET
npegHasHavatbcsl Ans paboTbl ¢ [AOCTAaTOMHO
BbICOKMMU YacToTamm BpalLieH!s ApuraTensi. 31o
nonyyario  ogobpeHwe B psgax  Kak
noTpeduTtenen, Tak u NpoussoauTernei.
EQMHCTBEHHBIMU CYLLIECTBEHHBIMM
npobriemamui, MOMUMO COOOpPaXKEHUA SBHOW

CINOXXHOCTU  KOHCTPYKLUUK, ABNAKOTCA  AnvHa
KoneH4aToro Bana n HensbexHas
BbICOKO4YaCTOTHasA BI/I6paL|,I/I9|, BbI3BaHHasA

cuynamu BTOporo nopsiaka u achdhektom

"kavatoLLerics napbl'. XoTa aToro He nsbexars,
HO Curbl HEBENMKW, U YPOBEHb BUOpaLMM MiLLb
HEMHOrO MpeBbILLaeT nopor pasapaxeHus. B
OOrbLUMHCTBE ClydaeB OHa MOXET OblITb CHYDKEHa
Bnarogaps rpamoTHOW KOHCTPYKUMW pambl, Orop
[BUraTens N BCeX OKPY)KaOLLWIX ABUraTEr b Y3rioB.
YTo6bl YMEHBLLUMTL LUMPUHY KapTepa, HekoTopble
NPOV3BOAUTENN, paHee yCTaHaBIMBaBLUME re-
HepaTop Ha ofHOM 13 Land KorneH4aToro Bana,
obpaTUnNCh K CXEMe ero pacronoXeHus Hag,
KapTepoMm C LenHbIM UMK LlecTepeHyaTbiM
Np1BOZOM OT KoreH4aToro Bana. Celvac, korga
HebornbLune NPUBOPbI AMEKTPOHHOTO 3aXKUraHUst
CMEHWUTN MEXaHN3Mbl OrpaHUYeHnst 06opoToB U
KOHTaKTHblE NpepbiBaTeNN C MeXaHU4YeCcKum
perynaTopomM onepexeHus (kotopble 0bbl4HO
yCTaHaBnMBannCb Ha NPOTUBOMONOXHOW reHe-
paTopy Lande KoreHyaToro Bana), LumpuHa
KapTepa Ha HEKOTOPbIX ABMraTeNsiX CTara MeHbLUe
LWMpUHLI  6rnoka  LMMHApOB.  Takke  MOXHO
YCTaHOBWTb ABUraTenb B paMe He rorepeyHo, a
NPOJONBHO, Kak Ha TPaAMLMOHHOM aBTOMOGMIE
C 3agH1M npysogoM. CyLuecTBytoT

Puc. 1.20B YeTblpexuunmHapoBbIi ONMO3UTHbIA ABUraTenb

Puc. 1.206 PsapgHbIA YeTblpexunnMHapoBbIvi ABUraTenb
rOPU30HTaNILHOIO PAaCMONoXeHUs

npuMepbl Takol KOHCTPYKLMU B MPOAYKLMN
komnaHui Brough Superior, Wilkinson. Hender-
son u Indian, HO yAfMHEHWEe CUIMOBOTO arperara u,
cnenoBaTerbHO, KonecHol 6asbl CO MHOMMX TOMEK
3peHUst HempreMremo.

Yo Kacaetcs [OBYXTaKTHOrO
YeTbIPEXUMIMHAPOBOrO  ABUraTenst - Yetbipe
pasaeneHHble KPUBOLLIUMHbIE Kamepbl

NoMy4atloTCs CIMLLKOM FPOMO3AKUMM, YTOObI
UMeTb  NpaKkTU4Yeckoe MNpUMEHeHWe, |
noaTtomy Takas cxema Bceraa
BOCTIPMHMMANach HEXU3HECTOCOOHON.

Ps0HbIl YemblpexuunuHOposbILi
dsuzamerb 20pU30HMAarbHO20
pPacrosioXXeHus

Kak 1 B BEpcuM psgHoOro TpexumnuHapoBoro,
YeTbIPEXLMMMHAPOBBIA PAAHBIA ABUraTeNb KoMma-
HUM BMW, aHarommuHbIi ToMy, YTO UCTonb3yeTcst
Ha K100, ycTaHOBNEH ropusoHTanbHo, ero
LMINUHAPLI pacrionararoTca nornepek pamebl, a
KoreH4aTbI Ban - BOOIb Hee (cMm. puc. 1.206). Mo
CTaHOapTam HOPMaITbHBIX YETLIPEXLMMMHAPOBbIX
ABuraternei LUMpUHa JaHHOMO CUIOBOTO arpe-
raTa odeHb HEBENUKA, @ ero BbICOTa NPUUUHAET
MeHbLLUe BecrokoiicTBa, YeM Npy BEPTUKaIbHOM
pacronoxeHu asuratens. OH Taloke obragaet
NPenMyLLECTBAMN HU3KOTO LIEHTPA TSHXKECTU U
MPOCTOTBI C TOYKW 3PEHNS UCMOMNb30BaHUA Kap-
[aHHoro Bana.

Leuzamerib ¢ YembIpbMs
npomuesonexawumu yunuHopamu
20PpU30HMarsribHo20 pacrofioXXeHus
(yembipexyunuHopoabIli
Orno3uUMHbIl dguzamerib) Mo aHarnorm c
TeM, Kak ABYXLMNMHAPOBLIN PSaHbIN ABUraTens
NPEBPATUAICS B YETHIPEXLIMIMMHAPOBLIN, TakUE
ABa LyrvHapa [o6aBUnmnch K ABYX-
LMNUHAPOBOMY OMMO3UTHOMY ABUraTento Ans
nony4YyeHuns YeTbIpeXLUMNMHAPOBOrO [CM. puC.
1.20B). MonyumBLUMIACA ABUraTeNb MOXET ObITb
npounntocTpupoBaH mogensmu Gold Wing
komnaHum Honda o6bemom 1000,1100 n 1200



Puc. 1.20r YeTblpexunnmHapoBbi ABUraTenb ¢ KBagpaTHbIM

pacnonoxeHuwem umnmMHapoB

Kyb.cM. - HaBEpHOE, €AVNHCTBEHHLIM NMPUMEPOM
3TON CXEMbI B COBPEMEHHOM MUPE MOTOLIMKITOB.
MoTop HeobblMalHO ypaBHOBELLEH U NpUAAET
MoTouumky Honda Gold Wing npeBocxogHyto
YMpaBMsieMocTb 32 CYET HU3KOTO  LieHTpa
TsDKeCTW. [MaBHbIN HEQOCTATOK - Ype3MepHast
lWMpvHa  geuratens, — denalowjas  ero
HenpurogHbIM AN BCEX MOTOLWKIIOB, Kpome
"TypepoB" 1 "kpyusepor". LLnpuHa geurartens -
MocTosiHHasA Npobnema, C KOTOPO CTank1BaeTcs
MOTOLMKIETHbIN KOHCTPYKTOP, nxorst'
YETbIPEXLMIMHOPOBbINA ONMO3UT' naearneH novTu
BO BCEX OTHOLUEHWSX, 3TOT €OMHCTBEHHbIV

dbakTop CIyXuTt rmMaBHoOM NPUYMHON,
caepXvBaroLLien ero NoBCceMeCTHoe
UCTIONb30BaHNE.

YemsbipexyunuHApoesbili suzamesib C
KeadpamHbIM pacrosioXeHuem
yunuHdpoe

YeTblpeXxumnHapoBbI ABuraTers C KBaapaTHbIM
pacrnonoxeHuem LMNWHAPOB NpeAcTaBnser
cobol apyroii BapuaHT obbeauHeHUs pAgHbIX
[ABYXLMINMHOPOBLIX ABMraTenei Ans nonyyeHns
YeTblpexumnuHapoBoro. Ha cel pas - ¢ agsyms
oTAENBHBIMM KoneHyaTbIMM1 Banamm,
pacroraraloLMMncss  ogvH - 3a  apyrum  u
00beANHEHHBIMY LIENHLIM WK LLIECTEPEHHaTbIM
npvBogoM [cm. puic. 1.20r]. 3ta cxema nos3sonseT
COXpaHUTb LUMPWHY ABUraTenst Ha YpoBHe
ABYXLMTIIMHAPOBOTO npu HeBorbLLIOM
yBENUYEHUM €ro  AfMHbI W Npeanaraet
NPEUMYLLIECTBA PAOHOMO YETLIPEXLMMHAPOBOIO
ABvratenst 6e3 npobnem, cBS3aHHbLIX C yBenu-
YEHVEM LLMPVHBI.

Takasi KOHCTPYKUMSI nornyyuna Havbornbluee
pacnpocTpaHeH/e Ha mopensix Square Four
komnaHum Ariel. Bce atn mogenu ocHallanuch
YeTbIPEXTaKTHLIMW JBUraTenNsiMK, KoTopble obrna-
Janu nopasuTeribHbiM N0 TEM BpeMeHam
obbemom 1000 ky6.cMm. HemHoro nosxe ata
CXema yCreLLHO MConb3oBarnach Ha CrIoPTUBHBIX
[BYXTaKTHbIX ABUraTensx, Tak kak nossorsna
NPUMEHWTb [AUCKOBbIN KNanaH Ans yryyLueHns

ABurartenb

HanonHeHusi. OHa Hallna cBoe NpofoIHKeHne B
mogernm RG500 komnaHum Suzuki. MnasHas
npobnema YeTbIPpEXLNMTUHOPOBOrO
ABuratens ¢ KBaApaTHbIM pacrofioXeHnem
LMNHOPOB 3aKITFOMaeTCs B YXYALLEHNN OXIabKae-
HUA 3agHMX LUMMUHAPOB. [Mpu ncnonb3oBaHUM
BO3AYLUHOTO OXJIaXAEHNSA ABA NepefHuX Lu-
NHAPa CUMNBHO 3aTEHSIOT 3afHKe, U AaXe Mpu
TLaTernbHOW npopaboTke opebpeHnst oueBnaHa
CKITOHHOCTb K MeperpeBy BO BpeMs ABVKEHUS.
EpvHCTBEHHBI Cnocob peluuTs 3Ty nNpobnemy -
UCrOMb30BaTh >XMAKOCTHOE OXMaXAEHUE, HO 3TO
NpVYBOAMT K YBENIMYEHWNIO BECA W CIIOXHOCTU
KOHCTPYKLMM.

V-06pasHblli YembIpexyunuHopoebIil
dsuzamerb

Ewe ogHuM cnocobom KOMMOHOBKU YeTbIpex
LMn1HOpoB SBNSAETCH V-06pasHoe
pacriornoXXeHvie,  Cnyallee arnbTepHaTUBON
KBaApaTHOMY C TOYKM 3PEHUSI KOMMAKTHOCTU, HO
YaCTWYHO NMLLEHHOE NpPOOMeM, CBA3aHHbIX C
MeperpeBoM, 3a CYeT TOro, YTO 3adHue
LMnuHApbl YyTb 6ornee oTKpbITbl BO3AYLLHOMY
MoTOKy (XOTs, OMsiTb >Ke, WCMornb3oBaHUe
>KMOKOCTHOTO OXIaXKOEeHUs! - E€OQUHCTBEHHBIA
3chcheKTUBHBIN MyThb PeLLIEHVS STO NMPOGneMb!) -CM.
puc. 1.204.

BooblLLue, V-00pasHbii YeTbIPEXLMMMHAPOBLIN - HE
Boree YeM caBOEHHbIN V-00pasHbIii ABYXLANNHA-
poBbIV ABUraTenb, W, Takum obpasom, 6onb-
LUMHCTBO 3aMeYaHUii, OTHOCSLLMXCS K nocreq-
HeMy, MOTyT ObITb MPMMEHEHDBI U B IAHHOM CITyyae.
Mpy 3ToN cxeMe KoneHyaTbIli Bar MOXHO Bbl-
MONMHWUTL TakK, YToObl Napa LWaTyHHbIX LUeek
pacnonaranacbk napanrensHo[KoneHYaTbIn Barn ¢
pacronoXxeHneM LLIATYHHbIX LLeek nog, yrrom 360
PagycoB), U TAKOe PacrioNoXeHE C TOUKN 3pEHNSt
CHIDKEHUS1 BUOpauum 1 ycTpaHeHns addekTa
"kavaroLlencs napbl" SBMSETCS HaWIyYLLUM.
[pyroii nogxopd coctouT B TOM, YTODbI pa3MeCcTTb
LUaTyHHble Lwenku nog, yrmom 180 rpagycos apyr
K Apyry. HecmoTtpss Ha TO, 4TO BUOpaLUs
YCUNMBAETCs, OHa YypaBHOBelLMBaeTcsi Gonee
perynsipHbIMM  BCTbILLKAMA B 3TUX  YeTbIpEX
umrmHapax [yepes kaxkable 180 rpapycos). Kakn B
cnyyae V-06pasHbIx OBYXLIMIMHAPOBbBIX
OBuratenel, OMTMMarnbHbIA  yron paseana
6nokoB coctaensieT 90 rpagycoB, HO MoryT
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Puc. 1.204 YeTbipexTakTHbIN V-00pasHbiii YeTbIPeXUMNMHAPOBLIA

NPUMEHATLCS Y MEHbLUME YrTbl passana.

XOTA AaHHbIN ABUraTerb COXKEH C TOHKN 3peHust
obcnyxvBaHNS U AOPOr C TOYKW 3pEHUs MPOun3-
BOACTBa, V-00pasHble YeTbipeXUuMHapoBbIe
asurartenu npocnaBunch ©narogaps
LUIMPOKOMY WCMONb30BaHMIO B MOAENBHOM psife
VFR komnaHun Honda n gocturnn ycnexa B

roHKax B KayecTBe CWMOBOMO  arperata
motoumkrios RC30 u RC45.  [pyrumun
3HameHaTenbHbIMU npumepammu
MCMornb30BaHUs V-06pasHbIx
YeTbIpEXUMNMHOPOBLIX  ABUraTene  cranu:
mogenb V-Max obbemom 1200 ky6.cm.

koMnaHun Yamaha, aByxtakTHbii RD500 Toi
e KOMMaHWKW, Hy W, KOHEYHO, ABYXTaKTHble V-
obpasHble  YeTbIpeXUMIMHOPOBbIE  ABUraTenM,
UCTIONb30BaHHbIE B COPEBHOBAHMSIX  Kracca
Grand Prix. KoHeuHo, Havnbornee coBepLUEHHbIM
\/-06pasHbIM YeTbIpeXLUMNNHAPOBLIM
OBUratenem C TOYKM 3pEHUsi TEXHONOoru
nomkeH ObiTb auratens mogerm NR750,
BbIMYLLEHHOA B OrpaHWYEeHHOM KomnuuyecTBe
komnaHwenn Honda. lMNpumenuB TexHomomio
MPOVM3BOACTBA U MaTepuarbl  aBUaLMOHHON
NPOMBILLIIIEHHOCTH, KOMMaHWs Honda
paspabotana V-00pa3sHbiil YeTbIPEXLMIMHAPOBLIN
ABuraternb ¢ oBarbHbIMW MOPLHAMU U 32-Ms
KranaHamu.

21 Cxembl gBuratenen -

bonee YeTbIpex LMNNHOPOB

B npeaLLecTByoLMUX rnasax Mbl
paccMoTpenu  pasfnudyHble  nyTM, Mo
KOTOpbIM ~ ABUranuch  paspaboTuMku B
MoucKe COBEPLUEHHOrO ABUraTens, NbiTasich
ynydwuts  6asoByl0  OLHOLMMUHAPOBYHO
KOHCTPYKLMIO B OTHOLUEHUN MOLLHOCTU U
YpOBHS
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Puc. 1.21 PAgHbIi WwWecTULMAMHAPOBLIA ABUraTenb

BrbpaLmin. Ho ellie AaBHO GbINo 0BHapY>KEHO, YTO
yNyuLLIEHVE OAHUX MoKasaTerneli 0BbMHO MPUBOAUT
K YXYALIEHWIO APYrvX, YTO XOPOLLO AJ1S OAHOMO
TVINa MOTOLIKIOB, HENpUEMIIEMO A4S Apyroro.
Hanaraemble nopLUHEBbIMY ABUraTeENAMI orpa-
HUYEHMS Y)KE HA CTaflun NPOEKTUPOBaHWS 3a-
CTaBNAT UATU Ha KOMMPOMUCCHI U NMPUHUMATb
onpaeaaHHble PeLLeHNs, eCrivi OT MaLUUHbI OXK-
JaeTca nonyunTb TpebyeMble XapaKTepUCTUKU.
Ecnu He pymaTb 06 aTom, abcorntoTHoe pas-
HooOpasne KOHCTPYKTUBHBIX CXEM ABuraTens
YKa3blBaET Ha 3aTPYOHUTENBHOE MONOXEHNE, B
KOTOPOM OKas3blBalOTCH KOHCTPYKTOPbI - BeAb
uaeansHoro Asuratens He cyllectsyeT. Ecrin Gbl
Gbin Takol ABUraTenb, MOXHO C YBEPEHHOCTbIO
NPeAnoNnoXuTb, YTO BCE U3rOTOBUTENW NpU-
MEHSNN Bbl UCKMOYUTENBHO €ro, HO JyuLlee, YTo
MOXeT OblTb [OCTUTHYTO Ha MpakTuke - 3TOo
BbIOpaTh asuratens, MaKCUMarnbHO
COOTBETCTBYHOLUMIA TPeBGOBAHWAM KOHKPETHOTO
NPUMeHeHVs, a 3aTeM BBOAUTb B Hero

N3MEeHeHNA n ycoBepLUEeHCTBOBaHWA,
YyCTpaHAoLme Hanbonee CyLLleCTBEHHbIE
HepocTaTki. BonbLUMHCTBO CXeM  MOTOLMK-

NeTHbIX ABUraTenei, pacCMOTPEHHbIX paHee,
obpasoBanuce Gnarogaps Takomy noaxogy.
Kpome Toro, oH criocobcTBOBan passutuio MeHee
TPaAULMOHHBIX KOHCTPYKUMIA. B ocHoBHOM, Yy
HUX GbINO CRULIKOM Mano MpevMyLLECTB Mo
CPaBHEHWIO C CYLLIECTBYOLLIMMM KOHCTPYKLIMSIMU,
4YTOObI nony4nTb MaccoBoe
pacnpocTpaHeHue, Unu OHW nocTpaganu oT
TPaAULMOHHOTO HEeLOBEPUS MOTOLMKIIMCTOB K
HoBoBBeaeHUAM. Cpeay NpyUMepoB, nepeync-
NEeHHbIX HUXe, HeKoTopble (Hanpumep, yxe
YNOMSAHYTHIN V-06pasHblii TPEXUMIMHOPOBbINA
OBYXTaKTHbI ABWUraTenib) MoryT B Grivkarilee
BpeMsi GeccrneHo UcYe3HyTb, a Apyrue (Hanpu-
Mep, HOBbIN V-00pasHbIi NATULMMMHOPOBLIA YETbI-
PEXTaKTHbI ABUraTENb) MOXET CTaTb pearbHbIM
BbI30BOM psigHOMY " V-obpasHomy
YETbIPEXLMIMHAPOBOMY, " V-06pasHomy
OBYXLMMMHAPOBOMY ABUraTensiv.

V-06pa3Hbiil nImuyunuHopoebIl
deuzamerb

C nosiBMEHNEM YETLIPEXTAKTHBIX ABUraTenei B
copeBHoBaHUsAX knacca Gran Prix B 2002 rogy
npovsBoguTenu obpatnm ceoe BHUMaHWe Ha
pa3paboTKy MalLLUH, COrNacyoLLMXCS C BCEBO3-
MOXHbBIMV OFPaHUYEHVSIMW BeCa U pa3MepoB. [ns
cebsa komnaHua Honda caenana BbiBog, YTO V-
06pasHbIii NATULMMMHAPOBLIA ABUraTENb CIYXUT
naeanbHON CXeMOW, OTBEYaroLLEen 3TUM orpa-
HWYeHuam,  OToT  gsuratenb € Tpems
LMNMHAPaMY, PacronoXeHHbIMU  criepeau, 1
OBYMA €324y, C MOMepeqHbIM PacrionoXeHneM
KoreH4aToro Barna B pame, nogobeH ctapomy V-
obpasHomMy TPEXUMMUHAPOBOMY
OBYXTaKTHOMY [BWraTento U 4pesBblHaiHO
KOMMaKTeH. 3TO0 He MepBbIN MATULMIMHOPOBLINA
MOTOLWKIETHbI ABUraTens (Mpyu TOM OHW OYeHb
nonynsipHel B aBToMobuneHol otpacny). Ewe
B 1965 ropgy komnaHus Honda [Bnepsble)
cosgana psgHbIA NATULMNHAPOBbIN
[OBYXTaKTHbI/i ABUraTeNb, CNOCOGHbIN pa3BuBaTh
YacToTy 20.000 060pOTOB B MUHYTY.

Ps0HbIl wecmuyunuHAposebIl
deuzamerib

YBenvdeHvie uvcrna LWMMHOPOB - 3TO OOVH U3
nyTe/i OanbHEnlero CHWXeHWs Bubpauuu
PAOHOTO YeTbipeXUMNNHAPOBOro ABUraTens
(cm. puc. 1.21 ).Mpun TwatensHon npopabotke
KOHCTPYKLN MOXHO n36aBUTLCS or
BonbLLMHCTBa CIAM MEPBOTO U BTOPOTO MOPSAKOB U
MOMy4UTb YPaBHOBELLIEHHbIV LLIECTULMMMHAPOBIIA
[OBuratenb. OTHocUTENBHO HeGonbLune
MOPLHN Takoro Asuratens  opMupytoT
paBHOMEPHbIN BbIXOAHOW KPYTALLUA MOMEHT
- Takum o6pa3oM, NoTpebHOCTb B GOMbLIMX
MaccuBHbIX MaxoBukax oTriagaer. [nara 3a aty
PaBHOMEPHOCTb — CIIOXHOCTb KOHCTPYKLWW,
BbICOKas CTOMMOCTb W HensbexHas LumpuHa
CUIOBOrO arperara.

Havboree 13BeCTHbIM Cpeay LLECTULIMMMHOPOBBIX
MOTOLMKIIOB siBNsieTcs  mogens CBX1000
komnaHmm Honda. KomnaHus Kawasaki Toxe

ucnpoboBana psgHbii  LLIECTULMNMHAPOBBIN
pBuratens Ha wmogenu Z1300, koTtopas
n3HayanbHo paspabaTbiBanach, KaK
TypUCTMYECKass MalmMHa W oThM4anacb

XWOKOCTHBIM OXNaXAeHWeM U KapaaHHon

nepegadqen. Cpeaun eBponenckmx
npoussoguTenen Tonbko komnaHus Benelli
NpUMeHUNa pSaHbIA LECTULIIMHAPOBbIA ABU-
ratenb Ans UCCrefoBaHUsi ero BO3MOXHOCTEN
Ha cBoell 750 kyboroi Moaenm Sei, koTopasi ctana
NepBoVi CEpUINHOI MOAENbIO.

LllecmuyunuHdpoesbiii deuz2amernb ¢
npomusosiexxawum
(2opuzoHmanbHbLIM] pacrosioxeHuem
YunuHApoe [oNno3umHbIl
wecmuyurnuHAposhkIli dguzamerib)

B 1988 rogy komnaHus Honda npogomkuna
passuTVie CBOEro OMno3nUTHOro
YeTbIpEXUMIIMHAPOBOro ABuraTens o6bemom
1200 kyb6.cm., gobaBuB K Hemy elye [ABa
umnnuHapa n cooteetctaytome um 300 Kyb.cm.
MonyuBlMiAicH B pesynbTaTe [ABuraTenb
obbemom 1500 kyb.cM. MpuMeHsINcA Ha
mogensx Gold Wing go 2001 roga, korga ero
obbem eLle pa3 ysenuumnu go 1800 ky6.cMm.
MopobHo cBoemy MpepfLwecTBEHHNKY, ckopee
BCEro, TakoW JBurartern - EAWUHCTBEHHbIN
npeacTaBuTENb Tako  KOMMOHOBKW — cpeou
MOTOLMKITOB.

V-06pa3Hbili 80CHMUYUITUHOPOBLIU
dsueamernb

HecomHeHHo, V-06pasHbIii BOCbMALMIMHAPOBbIA
OBuraTenb - 3TO YXKe KpalHOCTb, OHU Bbinu
YpesBblYaiHO MOMynsApHbI B Ka4eCTBE aBTOMO-
OUnbHbIX ABVraTeneli Ha MPOTSDKEHUN Psida JieT 3a
paBHOMEPHOCTb paboTbl 1 BLICOKYHO MOLLIHOCTB,
HO, MO BYHE CBOVX Pa3MepOB W CIIOXHOCTH, PeaKo
BCTPEUatloTCA Ha cepuiiHbIX MoToLwknax. Moaerns
V-8 Nemesis komnaHun Norton npeacraBnaet
coboi camyo nosgH pa3paboTky B 3TOM
HanpaBneHum.

Mogo6Ho GonbLUMHCTBY Uael, V-00pasHbiii BOCh-
MULIMMVHOPOBbIVA ABUraTerb yxe Obln onpoboBaH
Ha MoToLmKrie komnaHuen MotoGuzzi. OHa cpeay
HEMHOMVIX Aoburach ycrexa B peanvsauym JaHHOM
CXeMbl, BbIMycTMBB1955roayonepexaBLUMiCBOe
BpeMsi ABurateris o6bemom 500 kyb.cm., kapTep
KOTOpOro gaxe usrotaenusanu us marius. K
COXareHuio, pama ¥ LLMHbI Bbln HEAOCTATO4HO
XopoLun Ans Asuratens u Motouukna, cTpa-
[OaBLLUero nroxou ynpaensiemoctsto. Ero nocnes-
HUIA NyYLWniA pesynbTaT Obin 3adMKCMpoBaH Ha
roHkax 1957 roga, Koraa oH AOCTUM HEBEPOSATHOM
ckopocTy 178 munb B Yac B roHkax "Masta" no
npsiMoiA, B MecTeuke Cna B benbrum.

22 B noncke MOLHOCTH -
anameTp 1 xoA

PaccMoTpes pasndHble KOMMOHOBKM ABUraTers,
Mbl YBUAENW, YTO BCerda rnepeq, paspaboTumkom
[OsuvraTenen crosina crioxHas sagada. o cy-
LLIeCTBY, ABMraTenb O0MmKeH BbiTb MakcMMarnbHO
MPOCTbLIM, a. CreaoBaTeribHO, AELIEBbIM B MPo-
M3BOACTBE W HaAEXHbIM B 3KCTyaTauuu. Takow
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uc. 1.22 CooTHOLIEHMe AMameTpa LMIMHAPa U XoAa NOopLUHSA

nopxop, Obin onpaBaaH B NOCNEBOEHHbIE oAl
Korga Hu3Kasi CTOMMOCTb Oblna rmaBHOM YepTol
no6oro MOTOLMKNA U CRyXuna OCHOBHOM
NPUYMHON MOMYNAPHOCTU OAHOLMIIMHAPOBOIO
OBuvraTtens Ha NpoTsHKEHUM MHOruX net. B To
BPEMS KaK Te e TpebOoBaHWs OCTaoTCs CeroaHs
aKTyarnbHbIMY ANs BHEOOPOXHbLIX MOTOLIMKITOB U
MOmezoB, CYLHOCTb MOTOLMKIIAa B OCHOBHOM
M3meHunacbh. XoTs MHOTVE WCMOSb3YHT €ro B
Ka4yecTBe OCHOBHOIO TPaHCMopTa, 3TO YXKe He
rOBOPUT O TOM, YTO rMaBHble TpeGoBaHNUsA —
JOEeLleBN3HA U HAZEXHOCTb. XapaKTepuUcTuKA -
BOT rmaBHble TpeboBaHus cpenHero
MOTOLIMKIUCTA Ha CETOAHSALLHWIA AEHb.
Hanbonee oyeBMaHbLIM cnocobom gobutbes
NoBbILIEHNS MOLLHOCTU ntoboro Asuratens
SBNSETCS yBENUYEHUe ero obbema c y4eTom
COODpaKeHUI, PaCCMOTPEHHbBIX B NMPEALLECT-
BytoLLMX Maparpadpax. OpHaKo, 0BbMHO CyLLIECTBO-
Banu JOCTaTOMHO CEpbe3Hble OCHOBaHWS Ansi
COCpPeaoTOYEHNs1 BHUMaHNS Ha MNofyYyeHumn
GorbLuelt MOLHOCTM OT ABuUraTensi 3agaHHou
pa3MepHoCTU. [MaBHOE M3 HYX CBSI3aHO C TEM,
4YTO BO MHOIMMX CTpaHaXx CyLLEeCTBYET 3aKOH,
OrpaHNYMBaIOLLMIA MaKcMMarbHbIA 06bem Anst
BOAMTENEN C ONpeAeneHHbIM Bo3pacToM Minmv
OnbITOM BOXAEHUS. [axe, Tam rae 3akoHoda-
TENbCTBO MEHEE XECTKoe, CTOMMOCTb CTpaxo-
BaHWs BO3pacTaeT MpornopLmoHanbHo obbemy
OBuratens, obpasysi TeM cambiM JOGPOBOSIbHOE
orpaHnyeHre obbema Afis GonbLUMHCTBA Mtodei.
He meHee BavkHa npobrema, noctasreHHast nepes,
M3roToBUTENEM, KOTOPOMY Hafo yoeauTs noTpe-
ByTens, YTo ero YeTbIPEXLMNMHAPOBLIN ABUraTENb
obbemom 600 kyb.cM. NPEBOCXOAUT ApYrvX, a
TyHLWMiA crioco fokasaTb 3TO - caenaTth ero Tak,
YTOObI CKOPOCTb, AVHaMVKa W BHELLHWIA BUAL, ObLrin
NydIle, YeM Y  KOHKYPEHTOB. Yxe Obinn
OTMEYEHbI HEKOTOPbIE U3MEHEHNS B

TPaOMLIMOHHBIX ABYXTAKTHBIX U YETbIPEXTaKTHBIX
KOHCTPYKUMSIX, KOTOpbIE CMOCOOCTBYIOT MOBbILLIE-
HUO X 3PPEKTMBHOCTM MU IKCMNyaTauum.
Kpome ToOro, cyLiecTByloT ¢hakTopbl, KOTOpblE
BMUSIOT Ha TO, Kak OyAeT nomy4YeHa MOLLHOCTb OT
[OBUraTens, B NepByto o4epedb K 3TMM chaktopam
OTHOCSIT AMaMETP LMINHAPa U Xog, nopLuHs. Ans
noboro 3agaHHoro paboyero obbema LnnmHapa
CYLLIECTBYET MHOXECTBO KOMOVHaLWIiA anameTpa
LmnMHapa 1 xoda nopLuHs (cm. puc. 1.22). MoxHo
YCMOBUTLCS, UTO B HaLLIE TEOPETUHECKO MOZENM
OBuratens guameTp UWnuHApa paBeH Xody
nopwHs. [JaHHass cxemMa HOCUT Ha3BaHue
"kBappatHoit". Ecriv yBenuunTb xof, U yMEHbLLUTL
OnameTp O nonyvyeHusi 3agaHHoro obbema
OBuratensi, To nonyyeHHas cxema OyaeT HoCUTb
Ha3BaHuWe "ANMHHOXOAHOW", B TO BPEMSsI KaK B
Opyrom npeaensHoM BapuiaHTe MOXET UCTONb3o-
BaTbcsi Gonbluoi AnameTp B KoMOUHaUmm ¢
HeBOonbLUMM XOA0M Ans MofyYeHns Tak Hasbl-
BaeMoN "KOPOTKOXOAHOW" CxeMbl ABuraTtens.

Mpexae yem NPOLOIMKUT, cnegyet
paccMOTpeTb  ABa  BaXHbIX TepMuvHa -
acbpeKTMBHAA ~ MOWHOCMb W Kpymsuul

momeHm. DbcpeKTVBHaA MOLLHOCTL - BENWYMHA,
npuMeHsieMas Ans ornpeaeneHnst MOLLHOCTH,
BblpabaTbiBaemol Apuratenem npu  ntoboit
330aHHON  yacToTe  BpalleHus.  HaubBornee
npocToe onpeaeneHne KpyTsAwero MoMeHTa
MOXHO MPEACTaBUTL B BUAE "TArOBOW MoLLHOCTU"
opvrarens. Obe 3TM BenU4MHb! OnpefenstoTest npy
UCMbITaHUSAX ABUraTens Ha YCTPOMCTBE, Ha3biBa-
eMOoM AMHaMOMETPOM, B LUMPOKOM AuanasoHe
YacToT BpalleHVs Asuratens; Takum obpasom,
noKasaHus nonyyeHHoN 3cppeKTVBHON MOLLIHOCTU
N BbIXOAHOMO KPYTALEro MOMeHTa MOXHO
NpeacTaBuTL B Bide padmka. bes yrnybneHus B
CMOXHble MaTeMaTuveckue BbIBOAbLI, NpenmMy-
LLieCTBa U HeAOCTaTKW Pas3fYHbIX KOHCTPYKLIMIA
MOXHO MOABLITOXUTL CrieaytoLLMM oBpasoM.

[nuHHoxo0Has KOHCMPYKUUst
[nvHHOXOOHbIN ABMraTenb OTNNYAETCSA MOoroi
XapaKTepUCTUKOW KPYTALLIErO MOMEHTa B LLMPO-
KOM [uarnasoHe 4YacToT BpalleHWUs ABuraTtensi.
KpyTawWwmn MoMeHT siBRsieTcs crneacTBuem
JocTaToyHo GonblIoro nrevya pblyara, Ha
KOTOPOM MpunaraeTcs ycunve ot AMMHHOMo
LaTyHa, IMEHHO 3TO NMO3BONSET ANMHHOXOAHOMY
[OBuUraTento passvBaTh BbICOKOE TSIFOBOE yCUnve
NPV HASKNX YacToTax BpaLLeHust. Ecrim Hapucoeatb
KPUBYIO KPYTSILLIETO MOMEHTa, TO MOXHO Obirio Obl
OTMETUTb €0 HE3HAYMTENBHOE YBENMYEHUE MO
Mepe pocTa YacToTbl BpalLeHWUs ABuratenst ¢
OOCTUXKEHNEM MaKCUMyMa, nocrie KoToporo
MOMEHT HaYMHaET MOHKATLCS. YUMTbIBAS TO, YTO
[OBuratenb Hamboree achdekTnBHO paboTaeT npu
MaKCMMarbHOM KpYTSLLEM MOMEHTE, CTaHOBUTCS
O4YeBMAHbIM, YTO XenaTernbHO UMETb MaKcu-
MarbHO MOOryl0 XapaKTEPUCTUKY KpyTSLLEro
MoMeHTa. B 3TOM OTHOLLEHUM ANUHHOXOAHbBIV
asuraternb NpeBOCXoAUT  Apyrue. loe
ONMVHHOXOAHbIV ABUraTenb NPOUMPLIBAET, TaK 3TO
B obLLem 3amace MOLLHOCTY, U3MepsitoLeMcs B
adbdpexvBHoi MotHocT (Ne). OHa oyeHb Mana
NP HA3KVX YaCTOTax BpaLLeHUs! ABUraTensi, pesko
BO3PACTaET MO KPMBOW U CHUXKAETCS TOMbKO Mpnt
O4YeHb BbICOKMX cKopocTsax. Ons nonyyeHus
MaKC/UMarbHbIX MOLLHOCTHbIX NokasaTenemn
Heobxoaum ABuraternb, paboTatowmin ¢ Makcy-
ManbHO BO3MOXHOW 4acTOTOW BpalLeHusl, U B
3TOM Cryyae AJINHHBIA Xoh MeHee yaobeH:
BbICOKasi CKOPOCTb MOPLUHS HanaraeT orpaHui-
YeHue, NP MPEBLILLEHWN KOTOPOrO MPOUCXOANUT
U NOBPEXAEHNE, WU YCKOPEHHBIN WU3HOC
[OBUraTens, a 3To, B CBOIO oMepepb, OrpaHMqnBaeT
3anac pacrornaraemoii MOLLHOCTU.
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KopomkoxoOHasi KoHCmpyKUUsi
KopoTkoxoaHbIi ABuratenb MOXeET paboTaTtb npu
©ornee BbICOKMX CKOPOCTSAX, YeM ONMHHOXOAHbI
Toro ke obbema, W, crnegoBaTenbHo, 3a onpe-
[EeneHHbIi MPOMEXYTOK BPEMEHW MPOUCXOAUT
BorblLLee KonM4ecTBO pabounx xoaoB (MoBbiLLa-
eTcsi MOLUHOCTb). HefocTaTok 3akroyaeTcs B
TOM, YTO MEHbLLINIA XOf, O3HAYaET YMEHbLLIEHNE
rnrieya pblyara KofeH4aToro Bara, a 31o, B CBOK
ouepeb, NPMBOAUT K MeHee MOMoroi xapakre-
pUCTUKE KpYTSILLEro MoMeHTa. Takum obpasom,
KOPOTKOXOZHbIE ABUraTesin Gornee MoLLHbIe, HO B
Y3KOM JuarasoHe YacToT BpalleHUs ABUraTens.
Kak Bbl, 663 COMHEHUSA forafbiBanvch, OTBET - B
KoMnpomMucce Mexay ABYMS 3TUMMK KpaliHOC-
TAMU, @ UMEHHO - "KBagpaTHOM" gBuraTene,
onncaHHOM paHee. Ha npakTuke MHorue co-
BpeMeHHble MOTOLMKIETHbIE ABUraTeni Grmskm k
"kBagpaTHON"' cXeMe C HeBOoMbLLMMM OTKIOHEHU-
AMY, 0BYCMNOBMNEHHBIMU KOHKPETHbIMU TpeboBa-
HMSIMU K UX UCMOMb3oBaHu. XoTs ¢ nony-
TNAPHOCTBLIO croptoaiikos (cnopTuBHBIX
MOTOLIVIKIIOB) YMCIIO KOPOTKOXOAHbIX ABUraTenei
BO3pOCIO, AfiA  Toro 4Tobbl  obecneunts
notpebutenen TemM  YPOBHEM  MOLLHOCTY,
KOTOPbIA UM XOYETCSt MMETb Ha Oymare, Jaxe
HECMOTPSi Ha TO, YTO Ha TakMX MalUuHax, C
obbemom aguratens 6onee BOO kyb6.cm., Bpsia,
m MoxHo GydeT nepepBurateCs Mo OBbIMHLIM
Joporam.

23 POTOpHbI gBuraTernb

Uemopus

CamblM  MPOCTEIM MPYMEPOM  POTOPHOIO
Opuratenst SIBMsieTcs TypbuHa. 310
NPEBOCXOAHbIN ABUraTenb Ansi CyA0B, CAMONETOB
1 BEPTONIETOB, HO OH He O4YeHb COOTBETCTBYET
HeobxoaymMomy YCroBUIO N3MeHsieMon
CKOPOCTM ~ MOTOLWMKIIOB  (HECMOTPS  Ha
ckasaHHoe, B HacTosllee BpeMsi CyLLEeCTByeT
MOTOLMKIT, HA KOTOPOM MPUMEHSIETCS ABUraTerb
OT BepTorieTa - OH CrocobeH AocTraTb HenenbiX
CKOPOCTEW, a Ha XONOCTOM Xoay paboTaeT ¢
YyacToToii Bbiwe 20.000 06/MuH!).

Cxarmve

PaGawii xag

B 20-x rogax XX Beka goktop ®enukc BaHkenb
NpeacTaBnn Ha obCY)XAeHNE KOHCTPYKLMIO OBU-
raTensi, HblHe HocsiLLero ero ums. [Nepsoe npakt-
yeckoe NpYMEHeHVe 3TOW MAEeN NMPOU3OLLNIO B
50-x, korga komnaHusa N.S.U. ans nosbILeHNs
MOLLIHOCTY YeTbIpeXTakTHOro Asurartensi oobe-
MoM 125 Ky6.CM. OT peKkopAHOro MoToumkna
ucnonb3oBana HarHetaTtenb, paboTatowuii no
npuHUmny Bankensi. Komnanua N.S.U. obnagana
nateHTamu Ha KOHCTpykuuto BaHkensa wu
ycTaHoBWMa MnepBbI ABUraTenb CEPUNHOro
NpPon3BOACTBa Ha HebOOMbLUOM CNOPTUBHOM
aBToMoburie B cepegmHe 60-x. 3a HUM KoMMaHus
N.S.U. npeacrtaBuna aBTomobuns Ro80 -
amMOMLMO3HBIA NPOEKT, 0OaHKPOTUBLLNIA KOM-
naHwto. JiMLeHsMm Ha Npou3BOACTBO ABUraTens
BaHkens komnaHus N.S.U. npogana MHorum
dupmam Mo Bcemy Mupy, MNNOAOM 3TUX
TNMLUEH3NOHHbIX cornalleHuii B KoHue 60-x n
Havane 70-x rogoB cTanu: psf, CNopTUBHBIX aB-
Tomobunenn Mazda, MOTOUUKNETHbIE U CTa-
LiMoHapHble AsuUraTenu, NpovsBeaeHHbIe komna-
Huelr Norton. Kpome Toro, ¢ ppuratenem

BaHkenss  Obinv  BbiMyLleHbl  MOTOLMKITBI
komnaHusmyn - Suzuki  [RES5], DKW/Hercules
(W2000) n Van Veen.

lMpuHuyun deticmeus

[Oeuratens pabotaeT Gnarogapsi popme poTtopa
1 KaMepbl, B KOTOPOI OH BpaLLaeTtcs. Potop nveeT
"TpoxompanesHyto" dopmy, a Kamepa -
"anuTpoxougansHyto'. [pn aBvKeHUM potopa B
Kamepe Mo KpYroBoW TPaeKkTopumn ero yribl Bce
BPEMS YAESPXKVBAOTCH B KOHTAKTE CO CTEHKOM
Kamepbl. 9TO 03HAYaeT, YTo Npu BpaLleHnn
poTop pasfensieT oGbem Kamepbl Ha TPU YacTy,
npu ero nosopoTe B3aVIMOJeNCTBME
NpodoUIMpoBaHHON MOBEPXHOCTM kaMepbl C
MOBEPXHOCTLIO  poTopa MogobHO — AEUCTBUO
nopwHsl. BpalueHvem ynpaensieT 3ybuatoe
KONECO BHYTPEHHETO 3aLienrieHst, BbINorHeHHoe
Ha OOKOBOW noBepxHoCTU poTopa. OHO NpyBoauT
BO BpallieH/ie LLECTEPHIO MEHbLLEro AvaMeTpa,
3aKPeMrieHHYI0 Ha MractuHe, obpasytoLlen
CTeHKy kamepbl. 3Ta 3ybuyatas nepegava
NO3BONSAET POTOPY COBEpLUaTb ABWKEHWE MO
KPYroBOW TpaeKkTopuW BOKPYr Bana ABuraTensi.
KpyrnbiA ~ Kynavok, KOTOPbIA  PaCcronoXeH
3KCLIEHTPUYHO Ha Barne faBuvratensi,
YCTaHaBMVBAETCA B MOALLMIMHUK B LIEHTPE poTopa.
MepemelleHne poTopa 3acTaensieT Ban Bpa-
LaThCs.

B poTopHoM aBurarerne nprcyTCTBYIOT BCe YeThbIpe
HEoTbeMIIEMbIX MpoLiecca ABUraTensi BHyTPEeH-
HEro CropaHus - HarnosiHeHve, cxatue, pabounin
X0f, 1 BbIMyck. Ho oHM He pacrpenensiotcs Ha ABa

Uy YeTbIpe X0Aa, a NPOVCXOAST 32 OAWH NOBOPOT
potopa (cM. puc. 1.23). Mockonbky y poTopa ecTb
TPV CTOPOHbI, BBIMOMHSIOLLMX GOYHKLIVIFO NOPLLIHS,
TO  MPOMCXOOST  TpM  MOMHBIX  LMKIa.
criefoBaTtenibHoO, 3a Kaxabli 06opoT poTopa
nonyyaeTcs Tpu pabounx xoaa.

OTBepCTYS, BbINOIHEHHbIE B CTEHKE Kamepbl,
BbIMOMHSAOT ¢PYHKLMN BMYCKHOTO M BbIMYCKHOMO
OKOH, Kak Ha AByXTakTHoM fpuratene. MNopaHHas
CMecb NnepeMeLLaeTcs BMecTe C pOTOpOM Mo
Kamepe, CKUMasCh U BOCTINAMEHSISICb OT CBeYU
3axuraHus. Bbicokoe OaBneHue rasa Bo3aen-
CTBYET Ha MOBEPXHOCTL POTOpa U YePes SKCLIEHT-
pVIK NpoBOpaYMBaET Ban Asuratens, Ho, Gnaro-
[apsi 3yduatoi nepegade Mexay poTopom U Kop-
MycoM, 3a 3TO BpeMs Bar COBEpLLIGET Tpu obopoTa.
B potopHoM ApuraTene ucknouaeTcs Bo3Bpar-
Ho-nocTynaTenibHoe nepemeLlleHve eTarnen,
CO30al0LLMX HeypaBHOBELLEHHbIE curbl. Criepo-
BaTenbHO, ero Nerko ypaBHOBECUTb, YYMTbIBAS
Hanmune TonbKo LIEHTPOBEXHBIX CUM, N MOXHO
MaKkcMmanbHo obnerynTb, Tak kak Ha Hero
BO3AEVICTBYET MeHbLLAsA Harpyska. B pesynbtate
rnorny4aeTcs YpesBblYaiHO 3MacTUYHbIA ABUra-
Tenb. K ero Henoctatkam MOXHO OTHECT: MIOXYt0
chopMy KamepbI Cropansi, KoTopasi NPensTcTByeT
pacrnpocTpaHeHnio NnameHun, nNoTpebHoCTb B
crieLpanbHbIX 3anarisHbIX CBEYaX U BbICOKUIA U3HOC
YNMNOTHEHUS rpaHei potopa (rpaHy YnrioTHSIOT
KaMepy CropaHusi, U U3HOC YNMOTHSIOLLMX rpaHel

CIYUT MPUHYHOI MOTEPN KOMMPECCUM 1 NMPOpbIBa
rasos).
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CopoepxaHue

BBEOEHUE.......ccoeeiieeiieeeeeee e,
MprHUMN SeicTBUA KapOHopPaTopa. .........cveeeveeeen.

KoHcTpyKuvs kapBtopaTtopa -

KapBropaTop C NMOCTOSIHHLIM ceyeHneM anddysopa
KoHcTpyKuws kapGtopaTtopa - kap6topaTop LwnbepHoro Tuna ..
KoHcTpykums kapBtopaTtopa - kapGtopaTop NOCTOSIHHOTO

paspexeHust

Perynupogka kap6topaTopos mGepHoro Tuna
1 MOCTOSIHHOIO PA3PEXKEHUS ....vveververierianrnens

1 BBegeHue

B 1 'naBe 6binu paccMOTPeEHbI YCTPOMCTBO
OCHOBHbIX Y3MOB [ABUratens BHYTPEHHEro
CropaHyist 1 MyTW UX UCTIONb30BaHMS Ha PasriHHbIX
MoTouukrax. Bce aTu KoHCTpyKUmn obbeauHseT
NoTpeBHOCTb B TOYHOM YNpaBneHUM pacXoLoM
TONNMBOBO3AYLLUHON CMecH, NocTynawoLlen B
apvraternb. B atoii [MaBe paccvoTpeHb! npoLieces!
nepemeLLMBaHUa TOMNMBa C BO34yXOM B npa-
BUNbHBIX MPOMOpLMSX, Modaqn 3ToW CMecu B
umnmHaop(bl) B OObeMe, COOTBETCTBYHOLLEM
330aHHON uYacToTe BpalleHus Apuratens, u
OTBOAA OTPabOTaBLUMX a30B MOCNE OKOHYaHWS
cropaHus. XoTs MpUHATO pasfensTs paboTy
CICTEM BrycKa 1 BbIMycka, MOnesHo paccMOTpETb
MX BMECTE KaK MpoLEecC, B KOTOPOM 3Heprus
ToNnMBa W3BNEKAETCA U MpeBpallaeTcss B
ronesHyto paboty, a 3ateM OTBOASATCS NOOOYHbIE
npodyKTbl -Tenrio 1 Wym. 3Ta [MaBa nocesileHa
OCHOBHbIM TEOPUAM W 3aKOHOMEPHOCTSIM
CUCTEM NUTAHUS.

Tonnueo

Bo Bcem Mype B KayecTBe ToMmvBa A AOPOXHBIX
MOTOLWIKIOB BblGupatoT 6eH3VH, XOTs paspabatbi-
Banvicb 1 Au3eribHble MOTOLWKIETHbIE ABMraTeny.
CyLLecTByeT MHOXECTBO arnbTEPHATVBHBIX BLOB
TOMNMBa, CNOCcOOHbIX 3aMEHUTb BEH3MH, HO OHM
wmbo Boriee foporve, NMbo MeHee 3hcheKTUBHbIE.
BeH3uH - 310 chpakums Cbipoin HedpTh, BCEMUPHO
Ba)kHOMo U Uc4eprnaemoro pecypca, nssreka-
€MOoro 13 NoAseMHbIX 3anexei. Cbipas HedbTb
nepepabatbiBaeTcs Ha HedpTenepepabaTtbiBa-
oLMX 3aBofax MyTeM MneperoHku (npouecca,
BKITHOYAIOLLIEr0 HarpeB CbIpoll HedpTW U KOH-
[AeHcaumio pasnuyHbIX dpakumii No Mepe ux
NpoTeKaHns 4Yepes KOMOHHY, pasgeneHHyo
TepMOCTaTUpoBaHHbIMM  KaHanamu).  Beibop
GeHsnHa B kayectBe TonnuBa  obyc-
naBnuBaeTCs KOMMPOMMWUCCOM MeXZy ABYMS
CBOWCTBaMM: TEMMOTBOPHON CMOCOBHOCTLIO U
UCMapseMOCTBIO (NeTy4YecTblo). TennoTBopHas
crocobHoCTb  TOMyMBa — 3TO  KOMWYECTBO
TEnnoBoi 3Heprin, crneaoBaTernbHo, NonesHas
paboTa, koTopasi MOXeT ObiTb MonyyYeHa OT
3aaHHOro KonnyecTBa TonnuBa.
WcnapsemocTb  TonmnuMBa  -KpUTEpWIA  TOrO,
HacKOmMbKO FErko OHO WCMapUTCS MpU  HU3KUX
Temnepatypax. B uneane gpuraternto

BHYTPEHHEro cropaHus TpebyeTtcs nerko nenaps-
foLLieecst TOMIMBO C BbICOKOW TENMOTBOPHOMN
cnocobHocTblo. OgHako Mo Mepe pocta Tenno-
TBOPHOW CNOCOBHOCTU MCMapsAeMocTb Tomnmea
nagaert, a 6onee Hu3kas NeTy4ecTb TONNMBa
3aTpygHseT ero BocrinameHeHve. Cnenosarernb-
HO, Heobxoaum kommpomucce. Beibpas Tonnmeo,
HEOBXOAMMO BbISICHTL, B KAaKMX COOTHOLLEHUSIX
TpebyeTca ero cmelunBaTb C BO3OyXOM [Ansi
obecrieyeHuss nonHoro U 3dbdPEKTUBHOIO
cropaHus. Koraa Bosgyxa Maro, Hecropeslliee
TonmBo OyAeT OTBOAUTLCA C OTpaboTaBLUMMU
rasamu. Korga Bosgyxa MHOro, mnonesHas
3Heprvis, nomnyyaemas ¢ LMnuHapa, byaet cHu-
XaTbCes.

[na obecneyeHns nonHoro cropaHus Ha 14.7
YacTeln Bo3ayxa JorkHa npuxoauTtbest 1 vactb
Tonnmea. 3TO TOMIMBOBO3AYLLHOE COOTHOLLIEH/E
HasblBaeTCs cTexvmoMeTpuyeckum. Makcumars-
Hasi MOLLHOCTb JOCTWUraeTcs npu HepocTaTke
Bo3ayxa Ao 10 % ("oboraiieHHon" cmecu), a
MakcMMarnbHas 3KOHOMWUYHOCTL AOCTUraeTCs Npu
n3bbiTke Bo3gyxa Ao 10%( 'obenHeHHoiA cmecy).
Ha camom gene KoHCTpykuus aBuratens u
XapaKTepUCTUKN CropaHWs BMMAIOT Ha ONTW-
MarbHbIl COCTaB CMECU HapaBHe ¢ aTMocdep-
HbIMU YCTIOBUAIMU.

B aBTOMOGMILHOM OTpacnn oxuaaeTcs nosie-
neHve gpuratenen ¢ "obeaHeHHbIM cropaHueM”,
CMocobHbIX paboTaTb NPy AOCTATOMHO BbICOKOM
TOMMMBOBO3AYLLUHOM COOTHOLLIEHUM, NPU 3TOM
[[OCTUraeTcsi HeBeposTHas 3koHoMKst Tonnvea. B
LienoM MpaKkTU4eckne orpaHndeHmns yCreLHoro
cropaHusi HaxogsTcs B npegenax 12:1 n 18:1.
EnvHcTBEHHOE, YTO Tenepb HeobGXxoaumo -
HagexHas cuctema nogayn 3ToW CMecu K
auratento.

Cuctema nuTtaHus

CucTeMa nuUTaHus  MpegHasHadeHa  Ans
XpaHeHVs M Nogaqm Tonnuea K kapbiopatopam
um  copcyHkam. TonnmMBo  xpaHuTcs B
ToNnMBHOM Gake, OTKyZa MoCTynaeT CaMoTEKOM
WM rogaeTcst nog [OABreHeM Mpy MomoLLm
Hacoca uyepes UrbTp, Mo TOMSIMBOMPOBOAY K

kapGtopaTopam uim  dopcyHKam. Mpn
UCronb30BaHMM  TOTMIMBHOTO ~ Hacoca  OH
pacnonaraeTtca nnbo  HenocpeAcTBEHHO

BHyTPM Gaka, mmbo cHapyyu B pa3spbiBe
Tonnueoriposogja. B 6Gake pacnonaraetcs
ceTyaTbIn

............................. 1 CunCTEMA BMPBLICKA TOMIMMBAL ...t sieeesiee e eeee e enneesieesnneesneens T
............................. 2 HapnyB N TYPOOHAAAYB. ... vvveeveeeeetieeeiieeeesieeesnteeesseeeesseeeesnneeeenes O
TonnueHbI 6ak, TOMNMBHDBIA KpaH U TOMAMBHBIA HACOC ..................... 9

Bo3ayLHbIn hunbTp, KOpnyc Bo3ayLLHOro dunbTpa

1 cucTeMbl Bo3ayxo3sabopa .....
CuCTEMbI CHIDKEHWS TOKCUYHOCTM BbIXIIona..
CucTeMbl Bbinycka......

unbTP, KPOME TOro, MOXET MPUMEHSATLCS A0-
NONMHUTENbHBIA PUNBTP, KOTOPbIA MOXET pacro-
naraTtbCsl Kak BHYTpW, Tak U cHapyxu baka. B

GONMbLLUMHCTBE  ClydaeB  AfiA  YMpaBneHus
MocTyrreHem roptodero MpUMEHsIETCS
TOMMMBHBIA ~ KpaH  C  Py4HbIM unu

aBTOMaTUYECKUM BaKyyMHbIM  yripaBreHuem,
OTKPbIBAIOLLMIA WM  NEepeKpbIBatoLLMiA  nogady
Tonnuea u3 Haka. Ha HeKOTOpbIX COBPEMEHHBIX
c/CTEMax, WCMOMb3YIOLLMX BrpbICK  TOMMMBA,
KpaH OTCYTCTBYET KaK TakoBOW, a (yHKLMIO
yNpaBneHnst pacxofoM TOMMMBA  BbINOMHAET
Hacoc. [leTann cuctembl MuTaHust  Goree
noapo6Ho onvcaHbl B naparpade 9.

CmewuusaHue monsusa ¢ 8030yXoM

Kap6tropauust - 310 npoLecc HacbILLeHst Bo3ayxa
pacnblNeHHbIM XUAKAM YrreBofopoaHbIM Tom-
nueoM. Ha moTouuknax kapbiopaTtop Bce eLle
ocTaeTcs Havbonee TpaaULMOHHBLIM YCTPOCTBOM
O NepemeLLMBaHS 1 YNpaBneHUs TOMIMBOM U
BO3OYXOM, XOTA OH HauvHaeT ycTynaTb
cuctemam Bripbicka TonmwBea. [locregyroliye
[naBbl nocesiLLeHbl ToMy, kak kapbtopaTop
CVMeLLMBaeT  TOMMBO B HeobXoaUMbIX
MpOMopLMSIX, KaK OCYLLECTBMSIETCA YnpaBreHue
YacroTon BpaLLeHus aBuratensi, Kak
kapbropaTop MOXeT MOACTpanBaTbCA K U3Me-
HSIIOLLMMCS HarpyakaMm, NpukragbiBaeMbIM K ABu-
raTerto, U KaKk 3T1 1 apyrve TpeboBaHus Npueenu
K pasBuTuio kapGlopaTopoB pasnuMyHOro Tvna.
Ceifyac cucTeMbl Bripbicka TOMMMBA LLUMPOKO pac-
NpoCTpaHeHbl Ha  MHOTUX  COBPEMEHHbIX
MOTOLMKMax - TaMm, rAe COBEPLUEHCTBOBAHME
KOHCTpYKUMM kapbtopaTtopa He obecrneumBaro
Tpebyemyto MOLLHOCTb U He COOTBETCTBOBAIo
KOHCTPYKLMW  ABUraTens. Kpome  TorO,
vcrionb3oBaHNE  CUCTEM  Bripbicka  TorrvBa
obreryaeT BbIMOMHEHE CTPOMVIX 3KOMOMMHECKUX
TpeboeaHuit. B naparpacbe 7 3toit [Maebl
nofpobHO  ONUCHLIBAKOTCH  MPUHLMN  AECTBUA 1
TWMbI CUCTEM BrpbICKa TONMMBA.

Cucmema srycka

310 JAOBOSbHO o6u.|ee onpeneneHne oxeatbiBaeT
BCEBO3MOXHbIE Y3rbl, KOTOPblI€ COOTHOCATCA C
npoLeccoM Brnycka, 3a UCKN4YeHnem Kap6ropa-
TOpa 1 TOMNMBHBIX ChOPCYHOK. B umcro atvx yanos
BXOOAT BO3JJ,yLlJHbIl7I CbVIJ'Ipr, Ha3Ha4eHne KoTo-
poro He TpebyeT MOSICHEHWIA, 1 KOPMYC, B KOTOPOM
OH pacnosioXxeH, Ha3blBaeMbIi Kopnycom BO3-
[LyLIHOro chunbTpa.
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Cuctema nuTaHus u BbIlMyCKHasA CUCTEMa

MpvHUMasA BO BHUMaHWE, YTO paHbLLIE KOPMYC BO3-
JyLiHorocurisTpa Criyxun He Boree YeM KoXyXoM
NSt UNbTPa, B HACTOSILLIEE BPEMS OH YacTo BbIMor-
HSAET porb eMKOCTM C TLaTenbHO npopaboTaH-
HbIMV chopMamK, Ha3bIBaeMOI BO3AYLLHbIM pech-
BEPOM, KOTOpbIA B COBOKYMHOCTU C BMYCKHbIMM
KaHaramu BbIMOMHSAET AOMOMHUTENbHbIe cPyHKLAN
TMYLLEHWS, HarnpaBreHus 1 repMeTusaLmm nocTy-
natoLero Bosgyxa. Henb3s 3abbiBaTh 1 cam
BIYCKHOW KaHan B rorioBke LunuHapa. Hecmotpst
Ha TO, UTO OH SBNAETCA YacTbio ABUraTens, ero
AnamveTp, chopmMa 1 AnvHA CUIBHO BRWSIOT Ha
ynpaerneHue nocTynatoLLell CMEChIO, Tak YTO OH
paboTaeT B COBOKYNHOCTY C KapGropaTtopom uni
dopcyHkamm.

Ha amHammnyHbIX MaLumHax kapOtopaTopbl YacTo
pacronaraloTCAnoayrNoMKIOPU3OHTyTaK, YTOObI
BMYCKHOW kaHan Bbln kak MoXHO Goree npsMoii.
[ns aToro kaHan JomkeH ObITb MOYTV BepTU-
KarnbHbIM, YTO MPefoCTaBNseT AOMNONHATENBEHOE
NPEVMYLLIECTBO: MPU TakoM PacriornoXXeHun cuna
TSKECTW He TaK BO3[EeNCTBYeT Ha TOMMBOBO-
30YyLUHYIO CMECb, KaK Npu ee ABWXEHUW Mo
ropusoHTarnbHoMy KaHany. BosayLuHble pecvisep,
dunbTp M cuctema Brycka onucaHsl B 10
naparpace.

Cucmema eblirycka

Cuctema BbInycka, Kak crienyeT us ee HasBaHus,
oTBOAWT oTpaboTaBluMe rasbl U3 Kamepbl
cropaHus B atmoccepy. Kpowme Toro, rmyumrens
[OIMKEH ocnabuTtb A0 HEOOXOAUMOro YPOBHS
B3pbIBHbIE UMMYIbChI BbIXTIONa. [pyroi dyHKLmuen
CUCTEMbI  BbIMycka SBMSIETCA  yrydlleHue
3pPEKTUBHOCTA NPOAYBKM, M 3TO OCOBEHHO
BaXKHO ANA ABYXTaKTHbIX ABuratenen. Tak kak
cvcTema BbiMycka, B CBOIO odepedb, BIMSET Ha
cucTteMy Bnycka M npoueccbl cmeceobpa-
30BaHUSA, Mbl PaCCMOTPVM BCE MPeACTaBNeHHbIE
BblLLIE JETaNM Wy3ribl B BIAGE COCTABMSIOLLIMX OfHOW
€[VHOW CMCTEMBI, KOTOpasi HAYMHAETCS C BO3AY-
Xx03abopHMKa 1 3aKkaH4YMBaeTCs rhyLunTenem
LLyMa BbIrycKa.

2 [MpuHumn pencrens
kapOtopaTopa

OcHOo8Hble npuryuribl

B ocHoBe npuHUMna aencTeus noboro kapbio-
paTopa NexuT NynbBepU3aLMOHHbIA 3dhdpekT
andbdysopa. [Juddysop - 3To He npocTo Tpyda
ocobonn copmbl. OH paboTaeT cnegyownm
obpasom. Ecnm Bozayx npoTekaeT no 06bIKHOBEH-
Hol TpyBe ¢ napanmnernbHbIMU CTEHKaMU, TO O4e-
BUOHO, YTO €ro JaBIEHNE 1 CKOPOCTb OCTatOTCS
NOCTOSHHBIMU Ha NPOTHKEHUN ee AnnHbl. Ecrin
rae-HUbyapb B TpyOe caenath CyXkeHue, XapakTe-
PUCTVKN TEYEHUS BO3AYXA N3MEHSATCS: B MUHU-
MarbHOM CeYeHUN TPYObl CKOPOCTb BO3AYLLIHOMO
MoToKa BO3PaCTeT, a AaBrieHvie Npy 3TOM yrager.
Takum 06pasom, B MUHUMATTEHOM CEeYeHWN TPYDbI
obpasyeTtcs HebonbLLoe paspexeHue. Kak pas
370 1 ecTb Andpdpysop - Tpyba ¢ cyxeHvem. [Ans
YIyuLLEHWS TEYEHWS! rasa Cy)KeHVe BbIMorHSeTCA
CyLLIECTBEHHO GOMbLUMM MO OTHOLLIEHMIO K MaKcu-
MarbHOMY CEYEHMIO, a MNOCHe Cy>XeHUs ceveHne
MocTeneHHo yBenmu/BaeTcs.

Ha conyTctBytoLmMx prcyHKax n3obpakéH mpo-
creiilmn audpdoysop B nonepedHoM paspese (Cm.
puc. 2.2a). OBpaTuTe BHMAaHWE, YTo B MUHUMATTb-
HOM ceyeHun Mbl JobaBunm HebonbLUoe OT-
BepcTMe, B KOTOPOM pacnonaraetcs Tpybka,
vayLwas B pesepayap ¢ TonnveoM. CoBOKYNHOCTb
0bnacTyi HA3KOro JaBreHus [Mnn paspesxenus| B
andbdysope 1 Bornee BbICOKOTO aTMocthepHOro
[aBreHus, KoTopoe NoAAePXKNBAETCA Haf Tom-
NMBOM B pe3epByape, 3acTaBnsieT TOMMBO
[B/raTbCs BBEPX U 3aTEM BbITEKATb U3 OTBEPCTVIS,
rae B MOTOKe BO3fyxa OHO pacnafjaeTcs Ha
MernbyaiLme kannu. Ecrn otBepctve copepxut
conno (HasblBaeMoe “XuknepoM") Takoro pas-
Mepa, YTO Kaxkaas YacTb MocTyrnaroLLEero Tonnmea
OyAeT CooTBETCTBOBATL YEThbIPHAALATA YacTam
BO37yXa, TO MOMyYNTCH OYeHb rpybbi, HO 3dh-
heKTUBHbIN kapbtopaTop. MNpucoeauHute ato
YCTPOICTBO K ABUraTento, koTopblii Gyaer 3a-
CTaBMNATLNPOTEKATL BO3OYX Yepes anddysop, npy
[BKEHWN MOPLUHS BHK3, - U Heobxoaumas ans
cropaHus cmeck nornyyeHa. pocto, He Tak u?
Tak noyemy >ke Bce MOTOLWKITb! HE OCHaLLIaoTCS
3TUM MPOCTLIM U HAAEXHBIM YCTpocTBOM? OTBET
B TOM, YTO OHO HE MOXET 0BECreYMTb BCETO, YTO
TpebyeTcs oT kapbropaTopa. 3Toro ycTpoiicTea
BMOSIHE [JOCTaTOYHO A MPOCTOi paboThbl
[ABUraTenst nNpu NoCTOSHHbIX YacToTe Bpalle-
HWS 1 Harpyske, HO B GoMbLUMHCTBE cryyaeB
Heobxoammo Gornee crioXkHoe yCTPOUCTBO.

lNonnaskosbili MexaHU3M

[ns obecnevyeHus GecnepeboliHon paboTbl
KapOtopaTopy HeobxoauMa NnocTosiHHas nogaqa
TOMNMNWBA, NOAAEPXKVMBAEMOrO Ha MOCTOSIHHOM
YpOBHe B pesepByape. 3Ty yHKLMIO NCTIONHAET
MONNaBKOBbLIA MEXaHW3M, PacnorioXeHHbI B
MOMMaBKoBOI Kamepe (paHeeyroM1HaBLLIENCS Kak
TOMIMBHBIA pe3epByap) HVbKe OTBEPCTUS [TaBHOM
XuKrepa.

Ecnu Bbl XOTUTE MOHATH NPUHLMN AENCTBUS
MOMMaBKoOBOrO PerynsiTopa ypoBHsi, nonaunTe B

Boanyx npn atmocghepHom

nasneHim

TyaneT U CHUMUTE KPbILLKY CO CIMBHOMO Gauka.
BHyTpu Bbl 0GHapy»KUTE MOMMaBok, pbivar, coeau-
HSIIOLLMIA €ro € KnanaHom, 1 6ak, 3arnonHeHHbIN
Bogon. OTKpoliTe cnvB Bodbl, M YpOBEHb BOAbI
ynageT, a BMECTE C HUM OMNyCTUTCA MornaBok. 3a
CYET 3TOro OTKPOEeTCH KnanaH, u 6ak HayHeT
3anonHATLCA BOAOW A0 TeX Nop, noka nogHuma-
IOLLMIACA MOMMaBOK CHOBA HE 3aKpPOEeT KrarmaH.
[MonnaskoBbI MeXxaHM3M KapbtopaTopa BbINoSHAET
Ty>Ke camyto (OYHKLMIO, NOAAEPKUBASI MOCTOSHHBINA
ypOBEHb TonnvBea (cM. puc. 2.26).

Lpoccers

[ns Toro, 4Tobbl yNpaBmnsTb YacTOTOW BpaLLEHNst
Opuratens, HeobxogMMo Kakoe-nboyCTPOiCTBO
AnNs orpaHNyeHns KonMYecTBa nocTynatoLLen B
ABvraterb TONMMBOBO3AYLUHOW cMecy. B ponn
TaKoro YCTPOMCTBA MOXET BbICTyNaTb Kpyrnasi
nracTvHa, 3akpenrneHHas B auddysope Ha no-
ABWXKHOW ocu (cMm. puc. 2.2B). Ecnm nnactuhy
MOBEPHYTb TaK, YTO OHa MepekpoeT auddysop,
BO3[YLUHbLIA MOTOK OCTAHOBUTCH, @ C HUM ”
ABvraterb.

Ecnun noeepHyTb ocb, TO NMnactuHa (ecnm oHa
HaxXoAMTCs B COOTBETCTBYIOLLIEM YITIOBOM MOMO-
XKEHUW) JonycKkaeT NPOXOXAEeHWe Bosayxa U
obpasyeT HebonbLLUOe cyeHne. Takoe ycTpon-
CTBO Ha3blBaeTCA APOCCENbHON 3aCnOHKOMN
MOTBbINILKOBOIO TUMa M UCMONb3yeTcs Ha kapbio-
paTopax C NOCTOsHHBIM ceveHvem andcysopa
(naparpad 3).

[pyroii cnocob orpaHM4eHNst KonmM4yecTBa NocTy-
natoLLiero Bo3ayxa 3akno4aeTcsi B NpUMEHeHN
NMOABWKHOW APOCCENBbHON 3acrioHKN (Mnu apoc-
Ccerisi), pacriornioKeHHON B BEPTUKANbHOWM pacTouke
anddysopa (cm. puc. 2.2r]. poccens moxeT
nepemMeLLaTbCs NO pacToyke BBEPX U BHUS,
achdeKTVBHO M3MeHsA ceveHve avdidysopa Tak,
YTO MOTOK BO3AyXa Yepes kapbtopaTop YacTuiHO
UNUorHocTbionepekpbiBaeTcs. Takum - 0bpasom,
M3MEHSIETCA MPOryCcKHasi CrocobHOCTL Kapbro-
paTopa. Takoe yCTpolCTBO Ha3bIBaETCS APOC-

O6nacts MBKCHMAEILHOr0 PaspexXeH1A

\ Kakan rnaskHoro
Emxocts KuKnepa
C TOMBOM _/
TonnusoBoaaviLHaA cMech

Puc. 2.2a NMpuHumn gencteusa auddysopa

H.15884

IMpu npoxoxdeHuu 8030yxa Yepe3 Oughghy30p CyXKEHUE 8bi3bieaem ys8enu4yeHUe CKopocmu romoka
8030yxa U CHUXeHue daerneHusi. Co8oKynHocmb obriacmu HU3Ko2o 0aerneHust (Unu paspexeHust) 8
Oughghysope u boree 8bICOKO20 ammocghepHO20 dasrieHUs1, Komopoe noddepxusaemcs Had mort-
JIUBOM & pe3sepsyape, 3acmaerisiem Mornyueo ebimekamb U3 KaHana 8 ueHmpe Ougbgby3opa; rno Mepe
nepeMelLU8aHUs 8 MomoKe 8030yxa rnpoucxodum OpobrieHue Karlelb 8blmeKarLe20 moriuea.
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Puc. 2.2B U3ameHeHne pacxopa Bo3ayxa yepes auddysop npy nomown
ApoccernbHON 3aCNOHKU MOTbITLKOBOIO TUMa
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OpoccensHaa 3acnoHKka 3aKpHTa LpoccensHan 38cnoHKa NoAHOCTLIO OTKPHTA

UmBaeTca npy MOMOLUM TpOCa, KOTOPbI CBA3bIBAET MEPBLIX, BPYYHYIO HadWMaA Ha  yrormrerb
[OpOCCenbHYl0 3acfoHKy WnM  30MOTHUK C  pydkon MOMMaBka  Ans - yBeNu4eHust  Konudectsa
ynpaBneHnsi  [ApOCCENbHOI  3acrioHKoii  (koTopas TOMMMBa B MOMNaBKOBOW  Kamepe;  Bo-
HasbIBAETCA "PyqKoi rasa’), pacrornoeHHo Ha pyne. BTOPbIX,  nepekpbiBasi  (‘Apoccenvpyst’)
BosspaTtHas npy>xuHa yCTaHoOBMeHa [ans Ancbcby3op, 1, BTPETbMX, nopasasi Gorblue
aBTOMaTMYECKOro 3aKpbITUA APOCCESbHON 3acroHKy TOnnvBa Yepes OTAENBHYHO MYCKOBYO CUCTEMY

NPV OTMYCKaHWM PYYKM rasa. ("oboraTtutens"). OBbIMHO BCE CUCTEMbI

HasblBalOTCA  "MOACOCOM", HO, CTporo
lMyckosoe yecmpoticmeo (0ns 3anycka roBopsi, MoA 3TO onpeaeneHve nonajaet
XOMoOHo20 dsu2amerisi) TomnbKo BTOpas cucTeMa, kKoTopasi paboTaeTt

3a cyeT nepekpbITus anddysopa.

Mocne 3anycka gBuratens oH HayvHaeT
nporpeBaTbCsi, W, B KOHEYHOM CYeTe,
Heobxoaumo OyfeT BbIKMOYUTL MYCKOBOE
YCTPOIACTBO, YTOGbI npenoTBpaTUTL
nepemsdbITOK  Tonnuvea B cmecy,
nocTynatoLLel B ABuraTerb.

Puc. 2.26 MonnaBKoBbIi MexaHn3m o6ecne- [rsi 0BECre|eHIs! YCNelwHoro cropaHns Tonimeo B
yuMBaeT noaaepxaHve NoCToAHHOro YpPOBHSA nocwnarou.leﬁ CMecCn [OOImKHO ObITb MOMHOCTBIO B
TOMnuBa B NonnaBKkoBoW kKamepe ucnapeHHom Buge. [pn xomogHom pAsuratene
CenbHbIM 30MI0THUKOM M NPUMEHAETCH Ha TOMNMMBO  KOHAEHCUMpYeTcA Ha ero  XonofaHbIX
KapbropaTopax LnbepHoro Tvna (naparpad 4). MeTanM4ecknux anemeHTax, W, crefoBaTenbHO, OHO
KomBuHaLwms ABYX BbILLEONMMNCAHHbIX YCTPOACTB Gorblie He ucnapsietcs, B pesynbTaTe 4ero
1cnonb3yeTcs Ha kapbtopaTtopax NOCTOSIHHOTO  ABUraTenlb  OYeHb  TPYAHO  3amycTuTb.  YToObl
paspexeHus (naparpad 5). KapbiopaTophbl kak  KOMNeHCUpoBaTh 37O, NpUXoauTCs fenatb
LLUMBEPHOTO TUMa, Tak U MOCTOSIHHOO Pa3PEXKeHNs  MOCTYMarOLLYI0 CMECh 3HauMTeNbHO bonee Goraton, Yem YTonutens n?nnaBKa

OTHOCSIT K KapGlopaTopaM C MEPEMEHHBIM Ceye- MPU HOPMArbHOW paBote. DTOrO MOXHO [OCTUYL [OAMPYUHEHHbIA  CTEpeHs  HaxoauTes B

Hem andbdpysopa. YnpaeneHue apoccenbHoil  Tpemsi cnocobamu. Bo- MPsIMOM  KOHTAaKTE C MornaBkoM (CM. puc.
3aCIoHKol obecne- 2.2p, cTp. 2.4). Korga pykoi HaxumatroT Ha
CTepXeHb, KONMMYECTBO Tonnvea,

MOCTyMatoLLiero B MOMMaBkoBYyO — Kamepy,
BO3pacTaeT, M YpoBeHb TOMIMBa MOBbl-
LwaeTcs. JTO 03HAYaeT, YTO paspexeHue,
koTopoe TpebyeTcs AnA  nogayu
HopMarnbHOro KonuyecTBa TOMNMBA,
cHuwxkaeTca. OpHako cosfjaBaemoe B
auddysope  paspexeHne  ocrtaeTca
MOCTPSHHLIM,  MO3TOMY  KONNYeCTBO
Tonnuea,  MocTynawowero B Hero,
BO3pacTaeT,  CredoBaTeflbHo,  CMeCh
oboraljaetcs. YTonuTternb ronnaska -
[OBOIbHO YMPOLLEHHbIA crnocob
oboralleHnsi CMecy, M XOTH OH paHblue
LUIMPOKO MPUMEHSANCA Ha MOTOLMKNax, B
HacTosillee BpeMs Yalle BCEero OH

[poccensHiui
30N0THUK

BCTpeyaeTcs Ha Apuratensix
ra3oHOKOCUIOK.

3acnoHka

BospywHas  3acnoHka Ha  Bxoge
anddysopa nenonb3yeTcs ons

lNonnasxosan
kamepa

YMEHBLLIEHWS MOCTYMaKOLLIEro B HEro Bo3gyxa.
Mpu npokpyuBaHUM Bana ABuratens
pJaeneHve B Anddysope  3HaYMTENbHO
MOHWKaeTCs, Gnaropaps 3TOMY
YBENMUMBAETCH KOMMYECTBO TormrmMBa B
rocTynaroein cmecn (cm. puc. 2.2e, CTp.
2.4).

OpoccensHeli 30M0THUK NOMHOCTLIO 38KPHT
LOpoccentHuii 30M0THUK NOMHOCTLIO OTKPLT

[MyckoBO€e yCTPONUCTBO

MpyHUMN  geicTBMS  3TOW  CUCTEMbI
aHaroryyeH ToMy, Mo KoTopoMy paboTtaet
3acrioHka, Ho B

Puc. 2.2r UsmeHeHue ceyveHus anddpysopa npu NnoMoLum ApocceribHOro 30510THUKa
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YeenuuneLLmMAca
pacxon Tonnmsa

Kwonka yromarena

Cuctema nutaHus u BbIlMyCKHaA CUCTEMaA

|- TpyxuHa

flonnasok

HpoccensHaa
38C/10HKE

Puc. 2.2a YTonutenb nonnaeka CryXuT ans obecneyeHus o6ora-

LWEeHWUs1 CMeCU npu "XosrIoAHOM nycke"

OaHHOM crnyyae ansa oboralleHns cmecu
ucronb3yeTcs oTAerbHasA cuctemMa Kapbiropartopa.
Pbiyar unu kHonka Yalye BCero npv NoMoLLm
TpOCa, HO VHORAA W HEMOCPEACTBEHHO CBA3AHbI C
NMYHXEPOM, BKITHOYAIOLLMM 1 OTKITIOYaoLLUM
nyckoBoe YCTPOWCTBO (CM. puc. 2.2x). MNpun
OTKPbLITOM MYCKOBOM YCTPOWCTBE W MPOKPY-
YMBaHUW Bana Asuratens (C NpUKpbITO Apoc-
CerbHOl 3aCroHKOM) BO3dyX MOCTYMaeT B KaHarl,
MUHytoLLMIA ancbdpysop kapbropatopa, 1 cMeLm-
BaETCA CTOMMMBOM.MOAAMOLLMMCS YEPES XUKIEP
MyCKOBOrO YCTPOWCTBA U3 MOMMaBKOBOW Kamepb.
3aTtem TONMMBOBO3AYLLUHAs CMeCb NoJjaeTcs B
AsuraTenb Yepes kaHan kapbropatopa, pacrno-
NOXeEHHbIN 3a ANddy30poM 1 ApoccenbHON
3acrnoHkon. Ha puc. 2.2k MOXHO yBuAETb,
YTO NIyHXep

MMnyrxep
L

BoagayLuHaA
4= 38CcrnoHKa

Puc. 2.2e Bo3gywHas 3acnoHka, o6ecneumBatowasi oboraueHus

CMecH Npu "XonoaHom nycke"

CBSI3aH C OCbHO APOCCENBHOM 3acNoHKu (XOTS Ha
HEKoTOpbIX KapbtopaTopax OHMOXETObITECBA3aH
C orpaHuYnTENEeM OPOCCENbHOIA 3aCrOHKM); 3TO
03HayaeT, YTo NpY BKITOYEHUN MYCKOBOTO YC-
TpoiicTBa [ApoccerbHan3acrioHKaTalokeHEMHOTO
npvoTkpbIBaeTcs. MaBHbIM 06pa3oM, 3To CBA3aHO
C TeMm, YTO ABuraterb nnoxo pabotaeT npu
oboraLleHHbIX CMeCsSiX Ha XOMOCTOM X0y, ecrn
He NoAHATb YacToTy BpalleHusa o 2000 - 3000
06/MuH. Kpome Toro, aTo crocobcTByeT yryu-
LUEHUIO LMPKYNALMM cMa3oyHoro Macna. Ha
PaHHWX U YNPOLLEHHbIX BapuaHTax CUCTEMbI
HernocpeacTBeHHast CBS3b C APOCCENbHON 3a-
CIOHKOW OTCYTCTBYET, U NpY BKIMOYEHHOM Myc-
KOBOM YCTPOWCTBE Ha paboTatoLliem apuratene
€€ (OYHKLIKO MPUXOAVTCS BbIMOMHATE BPYUHYHO.

Ocb apoccensHoi
3aCnoHKH

ABTOMaTMYeCKkuii oboratuTens

XoTsi ansa paboTbl kapbiopaTopa aBTOMaTU4eC-
K1 oboratuTenb He CTorb CYLLIECTBEHEH, OH BCe
OorbLUe CTAHOBUTCA OTNUYMTENBHOW YepTou
MONMENOB 1 CKYTEPOB.

Camoe npocToe yCTPONCTBO, NPUMEHSIEMOE Ha
HEeKOTOpbIX MomnefHbIX kapbtopaTtopax, npea-
cTaBnsieT cobol HEOONbLLIOW Kyra4oK, KOTopbIiA
OTKIHOYAET MYCKOBOE YCTPOWCTBO MpU onpege-
TIEHHOW CTEMeHU OTKPbITUA OpPOCCENbHOW
3aCITOHKW.

Ha Gonee crnoXxHbIx Mogensx ycTaHoBneH obo-
ratutenb C TEPMOYYBCTBUTESIbHBIM 3reMeH-
TOM, HO OH cpabaTbiBaeT He OT TemnepaTypbl
[BUrateris, a oTTemrnepaTypbICaMOronyCcKoBOro
YCTPOMCTBA, KOTOPOE CHAGXEHO 3MEKTPUHECKUM
HarpeBaTenbHbIM 3rieMeHToM. [py xornogHoM

Puivar nyckoaoro
yetpoiicTea

BoaayLureid
KaHan

>Kuknep

ycKoBoro
ycTposicTea

Puc. 2.2x lMyckoBoe YCTPOMCTBO B TOM BuAE, B KOTOPOM OHO NMPUMEHSIETCSI HAa COBPEMEHHbIX kapGropaTopax
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MyCKOBOM YCTPOWCTBE OHO OCTaeTCs OTKPbITHIM,
TeM cambIM oboraLlasi cMechk (CM. puc., 2.23 1
2.2v). Mocne 3anycka apuratens kK HarpeeaTenb-
HOMY 3rIEMEHTY MYCKOBOrO YCTPOWCTBa HauYMHaeT
noctynatb ToK. [JaHHOe YCTPOWCTBO MOXET ObITb
OCHaLLeHOo BuMeTanMYeckomn NnacTyHoOM, usru-
BatoLLelica Npy HarpeBe, Ui KamMepow, 3arorHeH-
HOW napadhyHOM, PaCLLMPSIOLLMMCS MpY HarpeBe;
OHU, B CBOO 04epeb, BO3AEVCTBYIOT Ha MITyHXED,
MOCTENEHHO 3aKpPbIBasi MyCKOBOE YCTPOCTBO MO
Mepe Nporpesa ABuraTernsi U cCaMmoro nyckoBoro
YCTpOICTBA.

Cucmema xorocmoao xoda
[Insa paboTbl kapGropaTopa B LUMPOKOM AvanasoHe

4acToT BpalleHUst ABuratenst ogHON TONbKO
rMaBHOW CUCTEMBI, B KOTOPOW MCMOMb3yeTcs
XVKIep NocTosiHHOMo pa3Mepa, ByaeT HegocTa-
TOYHO.

[Mpy 04eHb HU3KMX CKOPOCTSAX BpaLLEHNs paspe-
XeHns B andpcpysope AN nogadn Heobxogumo-
ro Kornv4yecTBa TOMMUBA Yepes XKUKIep Hedo-
CTaTo4HO; ABuraterns 6yaet pabotartk ¢ nepebo-
AMU 1 B uTore 3armnoxHet. [Ans Toro, 4YtoObl
KOMMEHCMPOoBaTh 3TO, B KOHCTPYKLMIO KapGtopa-
Topa BKOYEHa oTAenbHas cuctema Anst paboTbl
OBuraTens C HU3KUMU YacToTaMu BpaLleHUs
[oT nonHoro 3akpbiTMs Ao 1/8 oTKpbITUS Apoc-
CerbHOW 3aCroHKY). OTa cvcTemMa HOCUT HasBaHue
cUCTeMbl XomnocToro xoga (cm. puc. 2.2k, CTp.
2.6).

Bo mMHorom aHarnorm4HbsIM MyckoBOMy YCTPOWCTBY
0bpa3oM, onncaHHbIM BbiLLe, BO3AyX MOCTYNaeT B
0bBoAHON KaHan, MyHys andbdoysop, 1 nepeme-
LLMBAETCS C TOTUMBOM, MOCTYMNaoLLMM U3 Morrias-
KOBOW KaMepbl YEpEe3 XXVKIep XOSI0CToro xoaa.
3aTremM TOMIMBOBO3AyLLUHAA CMECH MOCTynaeT B
[ABUratenb Mo kaHany kapbropaTopa, pacnorio-
XeHHOMY 3a Anddy30poM 1 JpoccenbHON 3a-
crioHkoM. Mockonbky Aaxke Npy 3aKpbITON Apoc-
CernbHO 3acnoHKe Bcerga CyluecTByeT Heborb-
Las Lenb Mexay ApocceneM 1 amddysopom, To
NpUCYTCTBYET HEOOMbLLLION NyNbBEPUSALIMOHHBIN
achdbexT, MCNonb3yHLLMIACA AN Nojadn nonyqae-
Mol cMecy B Auratens. o mepe oTKpbITUA
[LpOCCENBbHOMN 3aCNOHKU 3TOT 3hEKT ncHe3aeT,
1 HaYMHAIOT ¢PYHKLIMOHMPOBATL APYrie CUCTEMI.

Kap6iopatop
{npu nycke)

JnekTpu4eckmii Tok

HarpesarenbHbiid anemeHT

prouy

Puc. 2.23 MpuHuMn aencTBMA aBTOMaTU4YeCKOro NyCKOBOro

YCTpOMCTBa

MapaghuHoseA
3NeMEHT

/

Mpy>xmHa

v—’-"--"

e

2Kuknep nyckosoro ﬁ
yeTporcTea E i?

A [lpu 3anycke xosnodHoz2o0 Osuzamernsi obozalieHHasi CMecCh,

rony4yaemasi 8 OornonHUmersbHoL ryckoeoll Kamepe, dobaernsiemcsi
K mornnueoso30yWwHol cMmecu, ebixodsueli us kapbropamopa. [pu
3IMOM K ITyCKO8OMY ycmpolicmey o080o0UMCs AreKmpuUYeCKuULl MoK.

E Mo mepe mozo, kak Osuzamenb Ha4uHaem rpoepesambCs,
npoucxodum deghopmauyusi bumemarnnuyeckol naacmuHbl umu
pacwiupeHue napaguHa; fpu 3mMoM HayuHaem OMmKpbI8aMbCs
KranaH, nepekpbliearoLuli KaHarl, o KomopoMy OOMOTHUMETbHbIL
unu emopuYHbIli 8030yx rocmynaem & cucmemy. Takum obpa3om,
npoucxodum pasbasneHue 6ozamoli cmecu 8030yXOM, 8
pe3yrnbmame 4Ye20 obpasyemcsi crieaka 0bo2alueHHasi CMeChb.

B Ha npoepemom dsueamerie KrarnaH MofiHOCMbIO OMKPbI8Aemcs, U
ITyCKO80E yCImpOLICMBO 8bIKITFOYaemCsi.

Puc. 2.2u MpuHUMN geiicTBUS aBTOMaTUYECKOro NMYCKOBOIo YCTPOMCTBA

B npusedeHHoM ripumepe Ha x0no0HOM Osuzamerie uzna oKasbleaemcsi
rofHocmblo MoOHsmMou. [pu amom Yepes XUKep Myckoeozo ycmpolicmea
npoxodum MakcuMaribHoe KO/uYyecmeo Mmorsuea,
cMeuwusaemcsi ¢ 8030yXOM U MOIMTIUBOM U3 XUKIlepos paboyell cucmemsl, 8
pesynbmame 4ez2o obpasyemcsi 6o2amas cmecb. [lo mMepe npozpeea
dsuzamerisi, a makxe Hagpesa U pacliupeHus napaguHa, uana HayuHaem
MeOneHHO OrTyCKambCsl, MOCMeENeHHO YMeHbUasi KOIuyecmeo 8bIXo0suea0
U3 XUKITepa 1ycKkogozo ycmpolicmea moriuea, a crredosameribHO, MocimeneHHO
06e0HsIs1 cMecb, 00 mexX [1op, 0Ka XXUKIIep He OKaxXemcs MOIHOCMbIO
repeKpbIMbIM U2iiod, npu rnpogpemom osuzamere.

Komopoe 3amem
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Puc. 2.2k Paspes kapbtopaTopa wmnbOepHOro Tuna, AeMOH-
CTpUpYIOLLWIA paBoTy CUCTEMBI XONOCTOrO X0Aa

1 Bo3dywHblli xuknep xonocmoeo 5 [lepeuyHbili Xukmnep xornocmoao xoda
b PezaynupogoyHbili 8UHM XO10CMO20

xo0a

2 [MepexodHoe omeepcmue (8bixo0Hoe  xoda

omeepcmue 06800H020 8030yWwHO20 7 OepaHudumerbHbIl Kosnayqyok [ycma-

KaHanal

3 BbIxoOHOe omeepcmue cucmembl Xo-
rnocmozoxoda

4 BmopuyHsIl XXUKriep Xor1ocmozo xoda

Apoccena

ANNNNNNNNNNANNNN

Puc. 2.2m Mpu nogbeme Urnbl NPOUCXO0aAUT
nocteneHHoe yBenu4yeHue KonmyecTsa Ton-
nUBa, BbIXOAALEro U3 pacnbinuTens

Cpe3 dpocceutsi

(kap6ropamopsi wubepHo20 muna)
Ecrn HuxHiolo YacTb apoccens eAe natb Mrockow,
TO B NPOMEXYTKE MEXAY (DYHKLMOHMPOBaHWEM
CHCTEMBI XOMOCTOrO Xofa W IMaBHO CUCTEMbI Cy-
ectBoBan 6bl "nposan”. [ns npeaoTepaLleHns
3TOrOCTOpPOHa Apoccens, obpalleHHasKBO3AYLL-
Homy cpunbTpy, obpabaTtbiBaeTCa nog, yrrom, ycu-
TIMBaKOLLMM NYNbBEPUSALIMOHHBIN 3chdeKT Mexay
HUM 1 ancbdpy3opom npu vacTuuHblx (ot 1 /8 go
1/4) oTKpbITUAX Apoccens.

cucmema xoJs10cmo20 xooa
(kap6ropamopbi MOCMOSIHHO20
paspexeHusi U ¢ MOCMOSIHHbIM
ceyeHuem Oughgpysopa)

OTa cvcTema BbINOIHSAET Te Xe PyHKUMK, YTO 1
cpes Ha apoccene LumbepHoro kap6topatopa. B
[laHHOM Cfyyae OHa [03MpyeT KONM4YecTBO
TONNMBa OTPEXMMOBXOMNOCTOrOX0A4a A0 Marnoro
OTKPLITVS APOCCETIBHON 3aCMOHKK (CM. puc. 2.211).
B cucreme xonoctoro xoaa ecTb ABa Aonon-
HUTENbHbIX BbIXOAHBLIX KaHana, KoTopble Ha3bl-
BalOTCS MEPEXOAHbIMU, 1 PacroNoXeHbl TakuM
obpa3om, YTO NpU 3aKpbITUN APOCCENbHOI
3aCIIOHKM OHW OKa3blBAKOTCA Nepef, ee rpaHbio.
Mpy HeBOMbLLOW CTENEHN OTKPLITUS [APOCCENbHON
3aCMOHKV ee Kpaii Mo o4epeay NPOXOANT KaxabIi
kaHan, fonyckas Tem cambiM NPOXOXAeHue
BO3/YLLHOTOMNOTOKA, MOAXBATLIBAIOLLErO WCTeKa-
foLLiee TONMMBo.

Ho3upyrowas (KoHycHas) uena
(kap6ropamopbi MOCMOSIHHO20
paspexeHusi u wubepHoO20 Muna)
[ns obecneyeHns: NnepemMeHHOro coctaBa Tonmnm-
BOBO3AYLLIHONCMECHNPYU OTKPbITUN SPOCCENbHONN
3acnoHkn ot 1/4 po 3/4 B HWXHei 4acTtu
[POCCENbHOro 30MOTHMKA YCTaHaBMMBaETCS
KOHycHasi urna, kotopasi BABUraeTcs B kanub-
pOBaHHOE OTBEPCTWE pacrbinuTeNs BHU3Y And-
dy3opa kapbiopatopa. VHorga pacnbinutens
pasmeLLaeTcsa 3anoanuuo ¢ Anddy3opoM, XoTst
Yallle BCero OH crierka BbicTynaer. MpuunHa, no

Puc. 2.2n Cucrtema nepexofHbiXx OTBEPCTUIA XONOCTOrO XoAa
KapblopaTopa NOCTOAHHOIO pa3pexeHus

1 Bos0ywHblli Xuknep xornocmoeo xooa

2 TonnueHbIl XUKrep Xorocmoeo xoda

3 Peaynuposo YHbIl 8UHM X010cmMoe2o xoda

4 BbixoOHOe omeepcmue cucmeMbl Xo10cmozo xooa
5

Haenusaemcsi 01151 02paHUYeHUs He- NepexodHble omeepcmusi
CaHKUUOHUPOBaHHO20 eMewamerib-
cmea)
I'IepexodHan KOTOPOW OH BbINOSHAETCS BbICTYMNAOLLM, COCTOUT

B TOM, YTOOblI CO3faTb MECTHbIA UCTOYHUK 3a-
BUXPEHWIA, CNOCOBCTBYIOLWMNIA paccenBaHunto n
OpobrieHunto  Tonnuea B Bo3gyxe. [ MaBHbliA
XUKnep, YCTaHOBMNEHHbII B Kopnyce
pacnbinuTensi, nogobpaH Tak, YTobbl pa3vep ero
OTBEPCTMA COOTBETCTBOBAN MOMHOMY OTKPbITUIO
apoccens. MNpu oTKpbITUKM Apoccens B npefenax
ot 1 /4 go 3/4, noka urna HaxoauTcsa B pachbl-
nvTene, KonbLEBOW 3a30p MEXAY UITOiA 1 CTEHKON
pacnbinuTens 3HaYUTENbHO MeHbLLE, YeM pasvep
OTBEPCTUArMABHOIOXMKNEpa.u.crnefoBaTesnbsHo,
hyHKLMIO ynpaBneHusa pacxogom Tonnuea
OCYLLECTBNAOT UrMa M pacnbinutenb (CM. puc.
2.2m).MNo mepe Toro, kak ApocceribHas 3acnoHka
OTKPbIBAETCH, U NOAHUMAETCA WrMna, KonbLEeBOi
3a30p YBENUYMBAETCA 3a CYET €€ KOHYCHOCTU, U
pacnbinuTens nponyckaeT GonbLiee KONMYECTBO
TONNuBa, TakuM 0BpasoM MOACTPamBasicb Mof,
yBEnuUeHmne Harpysku.

naeHas cucmema

Ha kap6topaTopax NOCTOSIHHOTO pa3pexeHns n
LWnGepHOro Tuna, NpW OTKPBITUM Apoccens
npuénuanTensHo ot 3/4 fo MOMHOro OTKPbITUS
KONMbLIEBOII 3a30p MeXay WrIoi 1 pacnbinuTenem
NpeBbILLAET pasMmep OTBEPCTUS MMAaBHOMO XUK-
nepa, 1 yHKUMM yNpaBneHns NepexoasT K rmas-
HOMY XuKrepy(cm. puc. 2.2H). Psp kapGropaTopos,
rAe 3To OnpaBAaHoO, OCHALLAETCA ABYXKOHTYPHO
rNaBHON CUCTEMOM, COCTOSILLIEN N3 NEPBUHHON Y
BTOPWUYHOW FMABHON CUCTEMBI (CM. puc. 2.20).
MepBuyHas raBHas ccTeMa 3aAeiicTBoBaHa ¢
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Bo30ywHbIl Xuknep
2nasHoli cucmeMs|
Uena

Hucpcpysop
Bo30ywHbIli kaHan
S3ornomHuk
Pacribiumers
OMyrnbCcUoHHas
mpyoka
TonnueHsbIt
JKUKITEP
2naeHol
cucmembl

Puc. 2.2H Pa3pe3 TMnuM4yHoOro kap6ropartopa wnGepHoOro Tuna,

AEMOHCTpUpYloLLMiA PaboTy raBHON CUCTEMbI

MOMEHTa nogbemMa 30/0THUKa U NOPLUHA, B TO BpeMsA KaK ynpaeneHune 3

BTOpI/NHOI?I rmaBHOIN cucTemMon OCyLLIeCTBNAETCA Npy NOMOLLUM UMb,

BLHCOTE e L= kil

Puc. 2.2n Pa3pe3 kapGropaTopa, AeMOHCTPUPYHOLIUIA PacnoroXeHue 3KoHocTaTa

o0

i,

=

/ —
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Puc. 2.20 Paspe3 kapGropartopa
C ABYXKOHTYPHOM FMTaBHOW CUCTEMOM

1 [duagppazma 7
3 3onomHuk
lpyxuHa 8
Uena
5  Hucpgpysop 9
5 BosdywHasi 3acfioHKa 10
11
12
13
14
15

JKMKNep rnasHoi cRcTemel

NOCTOSAIHHOIO pa3pexeHuin

Bo30ywHsbIl XuKnep nepsuy-
Holi enasHoll cucmembl
Bo30ywHbIl XuKnep emopuy-
Holi anasHoll cucmembl
[poccenbHas 3acrioHka
SmyrnbcuoHHas mpybka
TonnueHbItl XXUKrep nepauyHol
2/1asHol cucmemb|
lNonnaekosast kamepa
Pacribiumeris

Kopnyc pacnbinumens
TornnueHbI XXUKITep 8MopuYHoOl
enasHol cucmembl

Pacrsmvrens

Puc. 2.2p Pa3pe3 kap6iopaTtopa, AeMOH-

CTpupylowmin

KONN4YeCTBOM
TpyGke

npouecc npeaBaputenbHoOro

nepemMelwiMBaHmMAa Tonnuea c He6onbWUM

BO3AyXa B 3MYNbCUOHHOM
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BABUWraloLLENCA B pacrbiATenb, Tak Xe, Kak B
rMaBHOM cucTeme OBbIKHOBEHHOMO kapGtopatopa.
KapbropaTopbl C NOCTOSIHHBIM ceveHneM aud-
chy3opa u3-3a OTCYTCTBUSA AO3NPYIOLLEN UMbl
4YacTo OCHALLalTCA MaBHLIMU cCUCTEMaMu,
YMCIIO KOTOPbIX HAaCHMTLIBAET OT ABYX U Gonee.
CyLLecTBYeT TOMbKO HECKOMNbKO KapbtopaTopos
MOCTOSIHHOTO pa3speXXeHns C ABYMS IMaBHbIMU
cuctemamu. VHorga [OMONHUTENBHYIO FNaBHYO
cycTeMy Mony4yatoT 3a CHET UCMOSb30BaHNS Tak
HasblBaemoro "skoHoctara" (cM. puc. 2.2n, cTp.
2.7]. OkoHocTaT - 3TO NPOCTO AOMOMHUTENBHbIN
TMaBHbIN XKUKNEpP, PacnorioXeHHbIA B KaHane,
ugyLiem oT rnonnaeKkoBol kamepbl. Ho Bbixog,
KaHana pacnonaraetcs 3a [ApOCCefibHOW
3acroHKon B BepxHeln vactn auddysopa n
3HAUMTENBHO B HEMO BbICTYMaET, Tak YTo TOMMMBO
HaYMHaEeT UcTeKaTb U3 Hero TOMNbKO Toraa, Koraa
cpes3 ApOoccenbHON 3acrioHKN MogHUMaeTcs Ha
[0CTaTOYHYIO BbICOTY, M BO3AYLUHbIA MOTOK
Ha4MHaeT NpoTekaTb B €ro HeMocpeACTBEHHOMN
6nmsocTu.

OMynbCcuoHHas Tpybka

Ha mMHorux (Ho He Ha Bcex) kapOtopaTtopax, ecnv
TwiatenbHoO 06CJ'Ie,D,OBaTb pacnbinuTerb, MOXXHO
YBUOETb, YTO B CTEHKE pacnbinnTena nuMmeeTca

MHOXECTBOMAIEHbKNXOTBEPCTUI. Talke MOXHO
00paTUTh BHMAHWE, YTO MEXIY CTEHKOW pachbl-
TWTENs U KaHariom, B KOTOPOM OH pasMeLLaeTcs,
cyLLiecTByeT croboHOE MPOCTPAHCTBO (CM. pUC.
2.2p, c1p. 2.7) BTy YacTb pacrbUATENs Ha3bIBAOT
3MYITbCUOHHOM TPyOKOM. HeGonbLuon
BO3AYLUHbIA KaHar, Ha3biBAEMbli OCHOBHbLIM
BO3AYLWHbLIM KaHaroM, PacnoiOXeHHbIN Ha
Bxofe B anddpysop kapbropaTtopa, HanpaBnset
HeborbLLIOe KONMYECTBO BO3AYXa, A03MNPYyEMOro
BO3AYLLUHbIM JKAKIEPOM, B Kamepy,
obpas3oBaHHYO 3a30pOM MeXay pacrbinutenem
1 Koprycom Kapbiopatopa. MarneHskue otBepcTus
crnocobCTBYHOT NpefBapuTeNbHOMY MepemeLLmn-
BaHVIO (MW 3MYIbCUPOBAHIIIO) TOMNMBA W BO3OYXa,
Takum obpasom, noBbilwas 3DEKTUBHOCTb
nepemeLLnBaHus U ncnapexus Tonnuea. Bo
MHOMVIX ClydasxTakvie CcTEMbI BKITOHatoT B cebs
CUCTEMY XOIOCTOro Xoda.

YckopuUTenbHbIA HAacoC
(kap6ropaTopbl C NOCTOSIHHLIM
ceveHneM auddysopa 1
kap6topaTopbl LWUMGEPHOro TMNaA|
I'IpmmeHeHme YCKOpUTENbHOINO Hacoca pellaeT
XapaKTepHyto npobremMy BHe3anHoro obegHeHst
CMeCU Npun pe3koM OTKpbITUN ,qpocceanon

3acnoHkn. B 3agaHHbIli MOMEHT Hacoc obo-
rawjaet cmecb HeobxoAVMbIM KONMYECTBOM
TonnvBa, KOTOpoe onpefenseTcs CTeneHblo
OTKPbITUS  ApoccenbHOM  3acroHkn.  Ha
HeKoTopbIX kapbtopaTopax NpuMBOA4 Hacoca
OCYLLIECTBISETCS MPY NMOMOLLM pbldara, nepeme-
LLjaroLLerocs No ApoccernbHOMY 30MOTHUKY (CM.
puc. 2.2c), a B ApYrMX KOHCTPYKUMSIX Ha TAry
BO3JENCTBYET Kyna4voK, 3aKperreHHbI Ha ocu
[poccernbHON 3acrnoHku (cM. puvc. 2.2T1]. B oboux
Crnyyasix Jarnee pbiHar unm Tsra Bo3AeyicTBYoT Ha
AvadpparMeHHbIA Hacoc, KOTOPbIN BrpbICKMBaET
UMM pacrnbinBaeT OTMEPEHHOE KONMNYECTBO
Tonnmea B andddpy3op.

OmceyHoli 8030y WHbIL KrarnaH
(kapbropamopb! MOCMOSIHHOZ0
paspexeHuUss U LWUbepHo20 murna)
MHoruve kapbropaTopbl OCHALLAIOTCSt OTCEYHbI-
MU BO3AYLUHbIMU KnanaHamu, npenorepallato-
MU "rnocneaytoLLne BCrbILLKX" - B3pbIBbI B
BbIMyCKHOW CYICTEME, MHORAA MPOUCXOASILLME NpU
TOPMOXEHUN OBuUratenieMm nocne 3akpblTuA
[poccenbHON 3acroHKu (cM. puc. 2.56, ctp. 2.12).
370 npoucxoauT u3-3a oGefHEHUs CMecH Mpu
3aKpbITUN ,D,pOOOEJ'IbHOI?I 3ACI10HKA.

3
4
5
N

__TM

e |

Puc. 2.2¢ MpuHUMn gencTBUA YCKOPUTENBLHOrO Hacoca

B npusedeHHOM ripumepe yckopumesibHo20 Hacoca Kapbropamopa DellOrto PHF 3omomHuk (1)rpu nodweme so3deticmeyem Ha pblyae (2), Komopbili
Hakumaem Ha Auagbpaemy Hacoca (3). Tonnueo u3 nomocmu Had duaghpazsmoli HazHemaemcsi Yyepe3 obpamHbiti knanaH (b) u enpbickusaemcsi 8
ougbgpysop (7) yepes comnio [8]. Xod duaghpazsmbi, a crredosameribHO, U 0b6beM nodasaemMo20 mornauea MOXHO U3MEHSIMb 1puU MOoMouu
peaynuposoyHozo euHma (5). Mpu 3akpbimuu 3oMo0mHuka duaghpaema go3epallyaemcsi 8 UCXOOHOe cocmosiHue Mod eo30elicmeueM NPYXuHbl, U
obpamHbIli KnarnaH 3akpbieaemcsi. lNepeMelleHue OuaghpacMbl 8bI3bIBaem paspexeHue, omkpbigatoLuee erlyckHol KnaraH (9), Yepes KomophbIi Monueo
U3 roraskoeoli kamepkb! nonadaem e rnosocms Had duaghpazmoll.
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Puvar apoccent-

HOW 38CH0HKH
Tara

Haocs Mokperve

5 B pasrpysoy-
4 HyIo kamepy

; Lwadbparma

Puc. 2.21 MpuHUMN aeincTBUA ycKkopUTenb-
HOro Hacoca

B daHHOM nipumepe msiea ycKopumerbHO20
Hacoca, cesi3aHHasi ¢ pblya2oM OpOCCerbHOU
3ac/ioHKu, eosdelicmeyem Ha Ouaghpasmy
yepes pbiyae. B ocmarnbHoM npuHyun dedicmeust
makoli Xe, KaK u y kapbropamopa DeH'Orto.

Cucmema rnodoepesa

Kapbropamopa (kapbropamops!
NOCMOAHHOZO pa3pexxeHus u
wubepHoz2o muria)

MHorve kap6iopaTopbl OcHaLLaloTCs Harpe-
BaTeNbHbIM YCTPOWCTBOM, MPEAOTBpALLAIOLLMM
"obnegeHeHve”  kapbiopaTtopa.  ObrnegeHeHve
MOXET MPOUCXOAUTb B YCIIOBUSIX  BbICOKOW
BMAXHOCTV W HU3KAX Temrepatyp Bosdyxa
(okoro 4 - 5 C%. Owo Bbi3BaHO 3chcheKToM
OXN@KOEHUS  MpU  UCMapeHunm  Toryvea
Haxodslleicss B Bo3gyxe Bodbl. OTO MOXET
npuBectn Kk obpasoBaHuio B Auddysope
KapOtopatopa Nnbaa, KoTopbli  crniocobeH
MNEPEKPBITb BbIXOAHbIE OTBEPCTUS XOIIOCTOrO X043,
BbI3bIBasi OCTAHOBKY Unu nepebou B paboTte
[ABUraTensi, a Taioke 3aKIUHUTL OPOCCEnbHYO
3acnoHKy Ha kapblopaTopax MOCTOSIHHOrO
paspexeHms.

HedbtenepepabatbiBatoe komnaHum gobae-
nsoT B 6EH3VNH NPYCaaKM NPOTUB obneaeHeH N,
HO VX He BcerAa OblBaeT AOCTATOMHO AMst ero
npepoTepalleHns. [ns rapaHTMpoBaHHOIo
npeaoTBpaLLEHNsT 3TOro adhdekTa HeKoTopble
M3roTOBUTENW CHabXatoT kapbtopaTopbl cucte-
MOV MoAorpeBa, Kak B Buae HeBOMbLUMX amnek-
TpoHarpeBaTenbHbIX ANIEMEHTOB B K&XKAOM Kap-
GlopaTope, Tak U 3a CYET LMPKYNsSUUU OX-
naxpatoLen XuakocTu ABUratens BOKpYr
KapbtopaTopa. Y HarpeBaTerbHbIX 31IEMEHTOB
€CTb CyLLIECTBEHHOE MPEUMYLLIECTBO: OHK Boree
30pcheKTUBHBI MY HEMPOMPETOM ABUraTene.

Llaiiba

3 Llkue OpoccenbHol

3acroHKU

4 BosspamHasi npyxuHa

5 [epxamenb mpoca ea3a B

Bunm/waiiba

7 [pyxuHa

8  OepaHuvumenbHbIli suHM Opoc-
o cesibHOU 3aCoHKU

18 25 9

xo0a

10 [pyxuHa

11 BuHmlwaliba

12 [epxamesnb mpoca 8030yWHOU

3acrIoHKU

13 PeeynupogoyHblli eUHM ycKopu-

merbHO20 Hacoca

14 BuHm

15 JucmaHyuoHHbIl 3axum 1B Ocb

ronnaeka

17 CmonopHblIl 8uHmM

18 [Tonnasok

19. )XKuknep xonocmozo xoda

20 Pacnbinumens

21 XKuknep enasHol cucmemb!

22 YnnomHumernbHoOe Kofbuo

23 YnnomHumernsHoe Kosbuyo

24 3axum uenbl KnanaHa

25 Wena knanaHa

2B lonnaskosas kamepa

27 Buumlwatiba

28 Tsea yckopumeribHo20 Hacoca

29 Pe3uHo8bIl nblbHUK

30 YnnomHumenbHoe Kombuo

31 [fuagppaema yckopumesnnbHo20

Hacoca

32 [pyxuHa

33 Kpbiwka yckopumernbHo20 Hacoca

34 Buvmlwaliba

35 LlnaHe nepenusa

36 Xomym

37 Wmyuyep

38 YnnomHumensHoe Kosbuo

=28

Puc. 2.3 Jetanu kap6iopatopa Keihin ¢ nocTosiHHbIM ceveHnem auddysopa

[Hamuyuk nonoxeHusi OpocceanoEl yrna oOnepexeHus 3axuraHus onucblBaloTcA B
3acroHKu (kapbropamopsl nase 3.
MMOCMOSIHHO20 paspeXXeHus u

wubeptozo mura) 3 KoHcTpykuusa kap6iopatopa -
MHorve COBpEMEHHbIE MOTOLUUKIbI

kap6lopaTop C NOCTOSIHHLIM CeYeHUeM
OCHaLlaoTcA AaT4ynKkom nonoXxeHua

apoccenbHol 3acrnoHku (TPS). OHu He BJ'II/IFIPOTDM(b(byaopa

Ha MpoLecchl  [O3MPOBaHKs  TOMnMBa, aKak 6bino paHee ynomsiHyTo. CyljecTByeT Tpu Tuna
1Cronb3ytoTcs ans NPEAOCTaBNEHNS kapBlopaTopoB, MCMOMb3yeMbIX Ha MOTOLMKMAX, W3
VHChOPMALIM O MOMOKEHUN W MEPEMELLIEHIM koropbix
(T.e. OTKPBITAM MMM 3aKPbITUM)  OPOCCENBHON
3aCrfoHKM M CKOPOCTM 3TOro MepeMeLLeHns
(Hackonbko ObicTpo OTKpbIBaeTCA HEHHBIM.
ﬂ,pOCCeanaﬂ 3aCJ'|0HKa) 6n0Ky ynpaBJ‘IeHMﬂ BpemMsa ncnonb3oearna Takne Kap6mpaTopbl Ha BCEX CBOUX
OECKOHTaKTHON CUCTEMOW 3aDKUraHWS  [nsi MOTOLMKNaX, @ KoMnaHna Suzuki ycTaHas-
OMTMU3ALMM YA OMEPEXEHNs 3aXUraHnS.

CucTeMbl 3aXUraHNs U YCTaHOBKa

kapblopaTop €  MOCTOSHHBIM  CEYEHUEM

Anddysopa sBNsSeTcs  HauMmeHee

Komnanua Harley Davidson HekoTopoe

pacnpocTpa-

Pezynupo8oyHbIl 8UHM X0110CMoO20o
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nvBara X Ha MOTOLWIKI C POTOPHbIM ABUraTeriem
moaenu RES. 3a HeckonbKUMUN UCKMHOYEHUSMU
3TN kapbropaTopbl yCTaHaBMMBaNMCbL Ha aBTo-
MoOWIbHbIe ABUrateny (roka cuctema Bripbicka
TOMNMBa He 3aHsina ux mecrto). HaseaHue 'c
MOCTOSIHHBIM CeyeHveM andpdysopa” CBA3aHO C
Tem, yTo npocunb guddysopa Bce BpeMms
ocTaeTcsi NMOCTOSHHBIM, AaXe HECMOTPS Ha To,
4yTo JpoccenbHas 3acrioHka perynupyet
KOMNMYeCTBO MOCTYMAOLLIETO Yepe3 Hee Bo3ayXa
(cm. puc. 2.2, ctp. 2.3]. Kapbropatopbl €
MOCTOSIHHBIM ceveHveM audbdpysopa copepxart
MycKOBOE YCTPOWCTBO. KOTOpOe NpeAcTaBnseT
coboli BTOPYIO 3aCfoHKy MOTBIILKOBOMO TvNa Ha
BXxoAe B Avddysop kapbGopatopa (OHO CrIy»XWT
ONst  MEepeKpbITUS  MOCTYMNINeHust Bo3gyxa) W
CUCTEMY  XOMOCTOTO  XOfa,  aHarlorMyHyo
MHOIVIM ApyruM kap6topaTtopam (cm. puc. 2.3,
ctp. 2.9). Ho, yuuTbIBast orpaHMYEHHy0 BO3MOX-
HOCTb [POCCENbHON 3aCMOHKW MO U3MEHEHUIO
ceveHus audbdpysopa 1 OTCyTCTBME AO3VPYIOLLIEN
UMb, 0BbMHO HEOOXOOMMbIL CUCTEMA MEPEXOOHBIX
OTBEPCTUIA 1 Bornee OJHOrO XMUKIepa rnaBHoO
CYCTEMBI, Ha3bIBAEMbIX BTOPUYHLIMM UM KOMMEH-
CaLMOHHBIMM JXVKIIepamK, pasmelLieHne 1 pas-
Mep KOTOpbIX obecrneumBatoT Nojadvy COOTBET-
CTBYIOLLIEV CMECM MY BCEX CKOPOCTSIX BPaLLIEHMS.
Kpome Toro, kapbtopaTop, kak npaBunio, ocHa-

<:| Boaayx
<::| Tonnusososayti-

HaR CMeChb

- Tonnmeo

LaeTca yCKopuTenbHbIM HacoCOM, KOTOprVI
KoMneHcupyeTt obenHeHve cMecu npu 6bICTpOM
OTKPbITUN ,D,pOCCEJ'IbHOPI 3aCIIOHKN.

4 KoHcTpyKuus kapbropaTopa -
kapOropaTop LwWmnbepHoro Tuna

B kapGtopaTtopax wmbepHoro Tuna npobrema
U3MeHsloLLMXcst noTpebHocTel ABuratens pe-
LaeTcA 3a cYeT N3MeHeHNs 3dpdeKTUBHOro
pasmepa auddysopa (cm. puc. 2.2r, ctp. 2.3).
[NepemeHHoe ceyeHue auddysopa B nape ¢
ynpaBrneHneM Konn4ecTBOM Tonnviea, NofaBae-
MOro Yepes pacnbinTenb AO3VPYIOLLIE UITION,
yCTpaHsieT NoTpebHOCTb B CIOXHOW cucTeme
JKVKIEpOB U KaHaroB, CBOVCTBEHHON kapbtopa-
TOpY C MOCTOSHHBLIM CeveHveM auddpysopa (cm.
puc. 2.4a-6). B cBoto ovepenb, 31O 03HAYaEeT, YTo
kap6GtopaTop LUMGepHOro Tuna MOXHO caenatb
HeGoMbLLMM 1 nerkum. 3TN NapameTpbl KpaiHe
BaHbl NPV KOHCTPYMPOBaHUM  MOTOLIIKIIOB.
MeHee oueBMaHOE NPENMYLLECTBO - CIOXHOE
nepenneTeHne, B KOTOPOM pasnuyHble 3Tanbl
paboTbl HE UMEIOT YETKUX FpaHuL, U TECHO
B3aMMocBs3aHb! Apyr ¢ Apyrom. Mbl paccmoTpenv
paboTy pasnuyHbIX cucTeM LUMBepHOro kapbto-
paTopa: CUCTeMy XOIloCTOro Xofa, cpes Apoc

<: Boaayx
« Tonnueo

Lpoccens-
HblA aonoT-

RN
N

AT

SR R

PerynupoBoHuii
BUHT XOnocToro
xoga

///”////g’ % l A L L

WY s
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. BoaayLuHei

TonnueHuEIA Xnknep
Xonocroro xona

HuK [YacTvy-
HO OTKPHT]

XKuKknep
XOnocToro xoaa

Pacnsinurens

Puc. 2.4a MpocTtenwmin kap6ropaTtop wWmnbepHoro Tmna - cuctema

XornocToro xoaa [VIHVI cucTtema ManbIX OGOpOTOB XofnocTtoro xo.qa)

B 0aHHoM nipumepe 8030yx 3acachisaemcsi Yepe3 8r1yCcKHoU KaHarl, e2o

cuctema

<: TonnueoBoaayLIHaA
cmech

CenbHOro 305I0THUKA, A03UPYIOLLYIO UMMy ©
ITIaBHYIO CUCTEMY, HO OHM -TOMNbKO BEBKUSHEHHbIE
npousBorbHble cocTaBnsolme. Ha camom gene
nepexop, Mexzy aTanamm nocTeneHHbIN, Tak YTo
TOMBKO TLATENBbHbIA MOAOOP PEryrmpoBKA MOXET
obecreurBaTh MonyyeHne JOCTaTOYHO MMaaKon
XapaKTepyUCTUKN B LLMPOKOM Auana3oHe usme-
HEHWS YacTOTbl BPALLEHVS U CTEMEHN OTKPbLITUA
[ApoccerbHoro 30710THMKA. KapGtopatop
wmMbepHoro  TUMa  OKa3aricd  HaCTOIbKO
NpUrogHbIM ANs UCMOMb30BaHUS Ha MOTO-
LMKIax, YTo NpybnMavTensHoO B TEYEHE NoryBeka
OH Yallle BCero NpuMeHsncs Ans nuTaHnsa Mo-
TOLMKIETHLIX ABuraTeneil. B HacTosLee Bpems
KapbtopaTop B 3HAYNTENBHON CTEMEHN YCOBEP-
LLEHCTBOBASICS, @ 3a MNocrneaHne rogbl npespa-
TUMCH B CrOXHeliLlee YCTPOWCTBO, COOTBET-
cTByloLLEe Bce Horee yxecTovaroLMMCs Tpe-
OOBaHUAM  MOLLHOCTW,  SKOHOMWYHOCTM 1
HOpMaM BpedHbIX BbIOpocoB. Ha coBpemeHHbIX
MOTOLWKITaxX peako NMPUMEHSIOTCS KapbropaTopb!
wubepHoro  Tuma, OAHako  Hawbornee
M3BECTHbIM 13 HUX sABnaetcs ZXR750R
Havarma 90-x komnaHnun Kawasaki (cm. pwc.
24B). Y  OomnbluHCTBa  KapbropaTopos
wmbepHoro  Tvna  Bcerga  Obn OAWH
CyLLIECTBEHHbI HEAOCTATOK. ECIV Mpyn paboTe Ha
XOJIOCTOM XOfy Pes3Ko OTKPbITb Apoccerb, TO B
Kap6GtopaTop nocTyrnaeT OornbLLo
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LpoccensHii
S0M0THHK

RSN
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H  BoanyiHeid
| Juknep rnasHovi

cHucTemsl

TonnmeHbIA xuknep
rnaBHoi cUCTEME

Puc. 2.46 MpocTtenwmin kap6ropaTop WMGepHOro Tuna - rnaBHas

Konu4yecmeo onpedesnsiemcsi 8030yWHbIM XUKIIEPOM XOII0CMOo20 Xola.
Tonnueo npoxoOum 4epe3 MOMUEHbIL XUKIIep Xorocmozo xoda u
cMeLLusaemcsi ¢ 8030yXOM, rofy4aemasi 8 pesyribmame cMeck riocmyrnaem
8 Oughhy3op 4epe3 6bIXOOHOE omeepcmue Xo/ocmoz20 Xxooda,
pacrionoxeHHoe 3a KpoMKoli OpoccesibHo20 3oromHuka. Cocmag cmecu
X0/10cmMo20 x00a MOXHO U3MEHsIMb Npu MOMOWU peaynupo8oyHO20
8UHMA X0J10cmozo xoda.

[pu omKpbIMUU 3010MHUKa Cocmas CMect KOHMPOIILPYemcs 8030yWHbIM U
MONIIUBHBIM XKUKIepamu 21asHoll cucmemMsl. [pu YacmuYHbIX OMKPIMUSIX
3010mHuUKa cocmae cmecu, riocmynatouiel 8 oughgby3op, KoHmponupyemcsi
rapoli uerna-pacrsinumers. Criedyem obpamuimb 8HUMaHUE Ha Omeepcmusi 8
Kopriyce pacribliumensi (3MyfbCUOHHYIO mpybKy] - oHU criocobcmeyrom
OpobrnieHuto monnueHol cmpyu npu rnomowu 8o3dyxa, rnocmymnaroujeeo
yepe3 8030y WHbIL XKUKITEP 2/1a8HOU cucmembI.
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Priqar ApoccensHora S0noTHHKE
[LpoccensHLSE 3010THHK
lMonnasok

PeryniposoyHLIiA 8UHT XonocToro xona
Hmknep xonocToro xoaa
Hironu4aTsiid knanat
lMonnaskosan kamepa

finy-kep nyckosore YeTpoAcTea

8 BoaayluHus xuknep
10 MexaHnam YeKoprTensHoro Hacaca

1 llikue nprBona ApoCcensHoro SoNoTHKE
12 >Kuknep nyckosoro yeTporcTea

13 Pacrwnmrens
14 YekopurensHuH Hacoc
15 Taranpueona nyckosoro yeTpoAcTaa

Puc. 2.48 fletanu kap6lopaTtopa wubepHoro tuna Keihin FVK, yctaHaBnuBaemoro Ha motouunkn Kawasaki ZXR750R

o6beM BO3fyxa, 0f4HaKO YacToTa BpalLeHUs ABU-
raTens Bce eLlle HeBenuka, U CKopocTb Bo3gyxa
Haf pacnblnMTenem HefocTaTouHa ANs UcTeve-
HWSi TONNMBa B COOTBETCTBYOLLE BO3AYyXYy Npo-
nopuuu. MoaTomy cmecb, NocTynawLjas B ABU-
ratenb, MOMeHTanbHo obeaHsieTcsa, U ABuraTens
HauuHaeT paGoTaTb C NepeBosMU UMK rMOXHET.
N3beraTb 3TUX SBNEHUIA MOXHO TOMbKO €AWH-
CTBEHHbIM CMOCOGOM - OTKpbIBaTb ApOccerb Mo-
CTENeHHo, Mo Mepe pocTa YacToThbl BpalleHus
faBuraTens.

Mpy HopManbHbIX YCNOBUSX PEAKUE MOTOLMKIUCTbI
6yayT pe3ko oTKpblBaTb Apoccenb. Ho go
nosiBNeHNsl NpoGrem, CBA3aHHbIX C OCTAaHOBKOIA
[BUraTens, MoXeT NposiBUTLCS Gonee KoBapHbI
HepocTaTok. B To Bpems, kak Gonbluoe paccorna-
COBaHWEe MexAay MoNoXeHWeM Apoccens u
YacToTol BpalleHusi ABUraTens Bbl30OBET ocTa-
HOBKY, MEHbLLUEe paccornacoBaHue NpuUBEAET K
MeHee Cepbe3HbiM, HO HacTOMNbKO Xe CyLlecT-
BEHHbIM OTKITOHEHWSIM OT MPaBUIbHOTO cocTaBa
cMecu. [pyruMu crnoBamu, eCnu y Bac Hanpoub
OTCYTCTBYET XarnocTb kK MOTOLMKNY, OH ByaeT pa-
6oTaTh HeadeKkTVBHO BGOrnbLLYIO YacTb BPEMEHN,
a MOLUHOCTb M 3KOHOMWYHOCTb yxyAaLluaTtcs. Ha
OVHAMUYHBIX MaluMHax B kapbropaTopax Liu-
GepHoro TUNa 3aTo KOMMEHCUpYyeTcsa 3a CYeT uc-
Nonb30BaHUsl YCKOPUTENBHOTO Hacoca, kak U Ha
kap6lopaTopax ¢ NOCTOSIHHBIM cevyeHnem Aund-
dy3opa. Ho Bce BbllLeckasaHHoe - Tonbko Npeau-
crioBre k Teme kap6ropaTopa NOCTOSIHHOIO pas-
pexeHus, peLuatoLiero aTy npobnemy.

5 KoHcTpyKuum
KapOtopaTtopa -kapbropatop
MOCTOSIHHOTO pa3peXeHns

Kap6topaTop NOCTOAHHOrO paspexeHus (Takxe
HasblBaeMblii kapbropaTopomM C NMOCTOSIHHOW
CKOpPOCTbIO MoToka unu CV-kapBlopaTopom) Toxe
obnagaer nepemeHHbIM cedeHuem Auddysopa,
U ero MHoroe obbeauHaeT ¢ kapbiopaTopom
wubepHoro Tuna, oOnNWcaHHbIM Bblwe. Ero
OCHOBHOE OTNMYME 3aKMloyaeTcs B TOM, 4TO
Apoccenb 3aMeHeH CXOA4HbIM Nno dopme
nopLUHeM, Ho, B OTNNYME OT Apoccensi, cpes y
HEero OTCYTCTBYET, a ero noroxexue B Auddysope
onpefenseTca He NOBOPOTOM "pyyku rasa", a
pasHOCTbIO AaBneHuin Bosayxa B auddysope 1 B
aTmocdepe. YnpaBrneHue CyMMapHbIM pacxonoM
BO3AyXa Yyepes kapbiopaTop, a crnefoBaTensHo, U
YacToTOW BpalleHuss ABUraTens, ocyLlecTBns-
eTcsl Npu NoMoLN APOCCENbHON 3aCMOHKM,
aHarorn4yHon npumMeHsieMbiM Ha kapGlopaTopax
C MOCTOSIHHBIM ceyeHneM guddysopa. 3acnoHka
yCTaHaBnvBaeTcs nocrne nopLuHsi kapbtopaTtopa n
npu NOMOLLM TpOca COefIMHAETCA C py4Koii rasa.

lMpuryun deticmeusi

OcHOBHbIM 3r1eMeHTOM kapb6lopaTopa siBnseTcs
noplweHb. PaboTaeT oH crnepytowum o6pasom:
npeacTaBbTe XECTAHOW CTakaH, YCTaHOBMEHHbIN
nnotHo B TpyGe, 3aKpbITOA C O[HOrO KOHLA.
Mexay

BEPXHeW YacTblo CTakaHa W 3aKpbITON CTOPOHOW
uunuHapa pacnonoxeHa npyxwuHa. K tpybe Hag
CTakaHOM MOABOANTCA BO3AYLUHbLIA TpybonpoBsoa,.
Mpw co3paHun paspexeHus B Bo3AyLLHOM Tpybo-
npoBoAe BO3AyX MOTeYeT n3 Tpybbl HapyXy, U faB-
NeHVe Haj CTakaHOM MOHU3UTCH. Tak kak Bo3ayX
NnoA, CcTakaHOM HaxoAMTCS NpU HOpManbHOM aT-
MocepHOM JaBMEHWUW, cTakaH Ha4YHeT ABUraTbCs
BBEpPX Mo Tpybe, Npeofonesas conpoTUBNEHNE Npy-
XUHBI. MNPy CHATUW paspeXxeHns CTakaH noA Aaene-
HWeM MpPYXWUHbI ONYCTUTCH, BCacbiBas BO3AyX B
nonocTb Hag coboi.

Ecnun 3ToT npuHUMN NPUMEHUTbL B OTHOLUEHUU
kapbtopaTopa, B KOTOPOM 3aKpbITas kamepa Hafg
NOpLUHEM CBSi3aHa Y3KMM BO3AYLUHbIM KaHanom
NN OTBEPCTMEM B MOpLUHE ¢ Anddysopom, a
BO3AYX NOJ MOPLIHEM MNOAAEPXMBAETCA Npu
aTMocthepHOM AaBneHun, Torga nepemelleHne
nopLIHS B6yaeT NponopuUMOHanbHO U3MEHEHUIO
[aBrneHns B o6nacTy HU3KOro AaBreHuns B And-
dy3ope, a criegoBaTernbHO, U B KAMeEpE, U COOTBET-
CTBYEeT U3MEHEHMWIO NpunaraeMoi Kk ABuraTento
Harpysku [cm. puc. 2.5a, cTp. 2.12). Mo cywecTsy,
nopLUeHb NOAHUMAETCA MPU HaNMMYMU paspexe-
HWS B audbdysope.

Kap6topaTop NMOCTOAHHOrO paspexeHus nerko
06x0aMT npobremy, cBOWCTBEHHYIO kapblopaTo-
pam wmnbepHoro Tuna, faxe nNpu pe3kom NorHoMm
OTKPbLITUN ApoccenbHol 3acrnoHkn. Cam anddy-
30p BCe elye oCTaeTCs MPUKPbITLIM MOPLLUHEM,
NOAHNMAIOLWMMCS N0 Mepe AOCTUMXEHUS YacTo-
TOW BpalleHus ABUratens ypoBHs, JOCTaTOYHOro
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Puc. 2.5a MpuHuun gencreus BaKyyMHOro npuBoga ApoccefibHOro 3oyI0THUKa

lMonocmb nod duagppaemoli (1) 3anonHeHa 8030yxoM rpu ammocghepHoM OasrneHuu. Hepes
omeepcmue 8 OCHosaHuU 30510mHuka (2) 8030yx nodeodumcsi 8 eakyyMHyto kamepy (Had
OQuacppazmoli). [Npu omkpbimuu dpoccesbHoL 3acrioHKu (3) nocpedcmeom mpoca 2as3a 8 8aKyyMHOU
Kamepe co30aemcs paspeeHue, U 30/10mMHUK HaYuHaem noOHUMamscs. BosspamHasi npyxxuHa (4),
pacriofnoxeHHasi gHympu 30/10MHUKa, criocobcmayem cmabunu3ayuu rornoXeHUs 3010MHUKa, mak
ymo OaernieHue C obeux cmMoOpoH OuaghpazMbl OKa3bisaemcsi 0OuUHaKosbIM. [Ipu rosIHOM
omKpbimuu dpoccenbHol 3acoHKu (3) ckopocmb 8o30yxa, npoxodsauwezo yepes duggysop,
yesenu4yusaemcs, Ymo coszdaem euwje bonbwee nadeHue 0aesneHuUsi 8 8aKyyMHOU Kamepe; npu
3IMOM 30/10MHUK MOSTHOCMILIO MOOHUMAaemcs.

Puc. 2.56 fletanu kapGopaTopa NOCTOAHHOIO
pa3pexeHus Stromberg

| BepxHsisi KpbiluKa

3 [pyxuHa

3 @ukcamop uaribi

4 [IpyxuHa

5 Wena

6 Llatiba

7  Y3en Ouagpaema-rnopuieHb

8 JKuknep enasHol cucmemsl

Pacribiumerib

10 >Kuknep xonocmoeo xo0a

11 Cedno uzonk4amoeo knarnaHa

13 Ueonb4yameill knanaH

13 [lonnasok

14 Ocb nonnaska

15 BuHm pezynuposku
X0r1ocmoeo xooa
(peaynupyempiti -

ons Benukobpumanuu) 1B BuHm

peaynuposKu xonocmozo xoda

(Hepezynupyemsbill -Onsi CLLA)

17 TlpyxuHa

18 LJaiiba

19 YnrnomHumersHoe Korbuo

30 Kpbiwka omceyHozo
8030yWHOR20 KnanaHa

31 [pyxuHa

23 fuagppazma

33 YnnomHumensHoe Korbuo

34 TlnyHxep nyckosoeo

©

yemy
35 lpyxuHa
36 latika nnyHxepa

[NS 3HAUUTENBHOTO YBENNYEHUS pacxofa Bo3ay-
Xa, CrocobHOro CHU3NTL AaBreHve B avddysope.
CriepoBarteribHo, NOSbEM MOPLUHS HAXOAWTCS B
MPSIMOiA 3aBUCMMOCTM OT Pacxofa, Mpy KOTOPOM
CHWKaeTCA AaBreHVe, NO3TOMY He NMPOUCXoaUT
BHe3arnHoro obeaHeHus cmecu. B uenom, ato
03HAYaEeT, YTO [O3VPOBAHME TOMIMBA MO OTHOLLE-
HItO K BO3AYXY MPOMCXOAUT HAMHOTO TO4HEE, YeM
B kapbtopaTope LnbepHoro Tvna.

KoHcmpykyus

PaHHW onbIT ncnonb3oBaHusi kapbiopaTopoB
MOCTOSIHHOTO paspeskeHns Obln noryyveH Ha psae
MOTOLIVIKIOB, HO B OCHOBHOM Ha aBTOMOOMISX, 1
3aKmtoyancs B NPMMEHEHUN MOPLLIHS, B BEPXHEN
4YacTn KOTOpOro Obin 3aKpbITbIN, TLATENbHO
0bpaboTaHHbIN KOMbLIEBOW BbICTYM, pacrnona-
ratoLuiics B kamepe Hag, auddysopom. Takoi
KapGtopaTop nomnyqun HassaHve SU. Bosagyx npu
HVW3KOM JaBrieHnn nonagaet B KaMepy Haj
MOpLUHEM Yepe3 BO3AyLUHOE OTBEpCTME MNn
KaHar, B TO BpeMsi Kak obriacTb Mog, KosbLEeBbIM
BbICTYMOM MOPLLHSI (HO Hag, Andbdpy3opom) Haxo-
[vTCA Npy atMocchepHoM AaBneHnn, Griarogaps
BO3AYLULHOMY KaHany B Kopriyce kapbtopatopa.
[aHHasn KOHCTPYKUMS Oblra yCOBEPLUEHCTBOBAHA,
Korga nepefoBble CUHTETUYECKUE MaTepuarb
MO3BOMUMM MCMONb30BaThb ANS pasAeneHus
MOMOCTEN H3KOTO N aTMOCEPHOro AaBNeHNs
Avadparmy n3 anactomepa (CUHTETUYECKOTO
Kaydyka). Takoi KapbropaTop HOCUT HasBaHWe
kapbtopaTtopa Tuna Ctpombepr (cMm. puc. 2.56).
Kpaii avadpparmbl pacrionaraeTcsi B nasy, B BEpX-
Heln YacTu Kopryca kapbtopatopa, a kamepa Hus-
KOro AaBneHust obpasyeTcs BepXHEN KPbILLKOM,
yCTaHaBIn1BaeMoi Ha Kpail avadpparvibl, yaepxu-
BatoLLel ee Ha MecTe. Jlerkuin nnacTmaccoBbilii
MOpLLIEHb 3aKPENIIAeTCs NPy NMOMOLLM OTBEPCTUA
B LIEHTpe aviadparmbl.

Ecrm B aundhpysope obpasyetcss Bbicokoe
paspexeHvne - [faBneHne Hag Anadparvoin
MoHWKaeTcs, BbiMbas ee BBepx. [duadparva, B
CBOIO OYepedb, CABUraeT MopLUeHb BBEPX A0
TeX TMop, Moka [JaBreHe TMpPYXWHbl He
CPaBHSETCA C BEMHMHON PaspexeHus, U He
OyaeT AOCTUMHYTO paBHOBECHE. YPOBEHb MOPLLIHS,
npy Kotopom OyAeT [OCTUHYTO paBHOBECHE,
3aBUCUT OT paspexeHus B auddysope. Beibop
YCUINSA MPYXXVHBI U BECA MOPLLHS NPOU3BOAATCA
C Y4YETOM BCEX OCTarnbHbIX AeTanei (KKnepos,
[O03VpyIoLLIE/ WTIbl, YPOBHS TOMMMBa U T.4.) Tak,
yTOObl  MOpLUEHb BCerga Haxogwnca B
COOTBETCTBYIOLLEEM TpeboBaHWAM ABUraTens rno-
ToXeHN. [Npy MOHVDKEHWN paspeskeHVs JaBMeHVe
Hap, Avachparvoil Bo3pacTaeT, 1 MOopLLEHb CHOBA
nepemellaetca BHM3 (CM. puc. 2.58-r).
CnepoBatenbHO, KapbtopaTop NMOCTOSHHOTO pas-
PEXeHVs yNpaBIsgeT COCTaBOM CMECH B 3aBUCU-
MocTv oT TpeboBaHWi aBuratens. MoToumknueT
TONbKO 3af4aeT MOMOXeHWEM ApPOCCeNbHON
3acrnoHkn Tpebyemoe U3MEHEeHMe YacToTbl
BpalyeHus asuratens. CoctaB cmecu Bceraa
ocTaeTCcd MaKCMManbHO MPUBMMXKEHHBIM K
OMmMVIMaITbHBIM NPOMopLMAM, a paboTa Asurarensi
ocTaeTcsi 3PHEKTUBHON HE3ABUCHMO OT Ypes-
MEPHOro 3HTy3na3Ma MOTOLMKIIMCTa B ynpaBs-
TIEHUN PYYKOW rasa.
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JonotHk

BoanyLuHei
JKMKNEP XanacToro xaga

BuHT peryniposku
CMECH XONOCTOro Xoaa

MepexoaHsie aTeepctva (2]
BuxoaHoe otsepctre

Xonocroro xona

ﬂpocceanan 3achioHKa

TonnupHEN XuKnep
XonocToro xona

<3 Boann

@ TonmeoBoaayLLHan
CMeCh

- Tonmuso

Puc. 2.5B YacTuuHbIi paspes kap6lopaTopa NOCTOSIHHOIO pa3pexeHusi, AeMOHCTPUPYIOWMIA NPUHLUN AeNCTBUS CUCTEMBI XONIOCTOrO XoAa

Kapbropamopsi: wubepHo20 mura
Uru rnocmosiHHO20 paspexxeHud?
Kap6topaTop NOCTOSIHHOTO paspexeHus, no
CpaBHeHWto C kapbropaTopom LmbepHoro Tuna,
obnajaeT MHOXECTBOM HEOCNOPUMBIX MPenmy-
LecTB. [ins ucnonb3oBaHms Ha MoToLukriax oba
3TUX kapbtopaTopa C NepeMeHHbIM CeYeHneM
andpdoysopa npesnoyTUTENbLHeE, YeM C NOCTOSH-
HbIM ceveHnem auddysopa. Pasnuune mexay
KapbiopaTtopamut LLMGEPHOro Tvna U NOCTOSIHHOrO
paspexeHns He CTonb GonbLLOE, Kak MOXHO Bblro
6bl NogymaTh, OAHAKO Ha NPaKTUKE OHW NpUMe-
HSIOTCH B COOTBETCTBUM C TUMOM ABUraTens u
oOLLen CTOMMOCTBIO MaluHbl. Bo  MHommx
Cryyasix BblCokasi CTOMMOCTb kapbtopa-

TOpa MOCTOSHHOIO pa3pexeHns cnocobHa nepe-
BECUTb €ro NnpeuMyLlecTBa, a Ha HeKOTOpbIX
CMOPTMBHbIX MaLLMHaX MPOCTOTa U OT3bIBYNBOCTb
(NMpv NpaBuUNbLHOM UCMoNb30BaHK) KapbtopaTopa
lmbepHoro Tuna cunTatoTca bonee BaXHLIMU,
yem Bo3pocLuasi achdekTMBHOCTL. Briocneacraum
c 06oMMMU TUNamMKU MOXHO CTankuBaTbCsA B
LLUMPOKOM JManasoHe NpuroxeHuin. Toxe camoe
OTHOCWTCS K rMbpuaam: Hanpumep, kapbropatop
MOCTOSIHHOTO pa3pexeHns ¢ NepBUYHON K
BTOPWYHON rMaBHOW CUCTEMAaMU MCMOMb3yeTcs
Tam, rAe OH OnpaBAan CBOW NpeuMyLLecTBa Tak
Xe, KaK 1 AByXKaMepHbIA kapBtopaTop, COCTOALLMIA
13 OAHOrO LWNBEPHOrO N OAHOIO C MOCTOSIHHBLIM
pa3pexeHnem.

6 Perynuposka kapbtopaTopoB
lWwnbepHoro TmMna u
NOCTOSIHHOIO paspeXXeHus

Bce kap6topaTopbl 0bnagaloT HEKOTOPOW BO3-
MOXHOCTbIO PEryrnmpoBku Ans obecneyeHns nx
HaCTpOWKV Nof, KOHKPETHbIE YCOBMSA paboThl, a
TaloKke UX NOAPErYNUPOBKY BaaenbLeM.

Pezynuposka cucmembl X00oCmo20

xoda

HanGonee oyeBuaHast HeOGXOAMMOCTb KaKoro-
TO crnocoba ynpaBneHns YacToTol BpaLLeHuUs
XOIOCTOro XoAa 0bbiMHO obecneynBaeTcs pery-
nMpyeMbIM "orpaHuynTenem gpoccens”, nou
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Puc. 2.5r YacTnuHblil paspes kap6GlopaTopa NOCTOSHHOTO paspexeHnsi, 4eMOHCTPUPYIOLMIA NPUHLMM AeACTBUS FMaBHOW CUCTEMbI

NMOMOLLM KOTOpOro B Tpebyemoln Touke ycTa-
HABMNMBAETCH MUHUMAITBEHOE OTKPbITVE APOCCENb-
HOTO 30MOTHMKA UMK 3acnoHku. B GonbLunHcTBE
crny4yaeB OH MpeAcTaBnseT cobol YNOpHbIA BUHT
cOoky KapbropaTtopa, XOTsi Ha MHOMOLWANIMHAPOBbIX
MOTOLMKIaX CO B3aMMOCBA3aHHbIMU kapbto-
paTopaMu Ans perynpoBKX XOMOCTOro XoAa
UCTIONb3YeTCA €OVHCTBEHHBIA PEryNPOBOYHbIA
BYHT, BO3AEVCTBYIOLLMI Yepes CBSA3ytoLLEE 3BEHO
Ha Bce kapbtopaTopbl cpady. Tonbko Ha peakux
MOAENsIX MONEOB, U3 COOBPaXKEHNIA IKOHOMIW,
aTa perynupoBka OTCYTCTBYET, a JOCTUXEHWE
TOro Xe pesynbTata OCyLUecTBRSeTCs npu
MOMOLL TPOCHIKa ApOccens.

Pezynupoeka cmecu xonocmoz0
xoda

[Ins TOYHOWN PerynmMpoBK/ CMECK Ha XOIIOCTOM
xody Heobxoaumo obecneynTb Kakyro-HUbyab
BO3MOXHOCTb YNpaBIieHWs1 KaYECTBOM CMECH.
OTOro MOXHO O0OUTBCA MyTEM U3MEHEHUs
Konm4ecTBa BO3ayxa, MOCTyraloLLEero B cuctemy
XOSIOCTOro X0Aa, Mpv NMOMOLLUY BO3AYLUHOMO
perynmpoBoYHOro BUHTa (CM. puc. 2.6a); [osu-
pOoBaHVe TOMMNBa NPOU3BOAUTCS XUKIIEPOM XO-
noctoro xoga. [pyroi crnocob 3aknoyaeTcs B
n3MeHeHumn obuiero obbema cMecu BUHTOM
CMecy XorocToro xoga (cM. puc. 2.2k, cTp. 2.6),
npy 3TOM [O3WPOBaHWe TONMWBa U BO3gyxa
OCYLLECTBMSETCA Npy MomoLLy mkriepos. Obe
CXEMbI LLIMPOKO PaCrpOCTPaHEHbI.

Pezynuposka ypoeHs morniuea
HeobxoaumMo ycTaHaBnvBaTk NpaBUIIbHbI
YpOBEHb TOMMMBA OTHOCUTEMBHO XUKMEPOB
KapbropaTopa, B MPOTUBHOM CIly4ae BO3MOXHO
oTpuULaTENbHOE BNUSHNE Ha COCTaB CMECU BCeX
CHCTeM, BO BCEM AyanasoHe YacToT BpalleHus
Apvratens.

MHorvie npousBoguUTEnM yKasbIsatoT NMbo BbICOTY
ronnaeka, koTopasi MOXeT ObiTb M3MepeHa
TIMHEVKO MOCTIE CHSATVIS MOMMaBKoBOW Kamepb! (CM.
puc. 2.66), nMbo ypoBeHb TOMMuBa, KOTOPbLIN
MOXHO 3aMepWTb, CINN K APEHAKHOMY BUHTY
MOMriaBkoBON KaMepbl MPUCOEAVHUTE CTEKMAHHYIO
TpyOKy C geneHusimm (cMm. puc. 2.68)/ BeicoTy
nonnaska MOXHO oTperynvposaTtb
NoArMbKoM ManeHbKOro si3bluka, Ha KOTOopbIN
onupaeTcs uronbYaTbli knanaH. Cnegyet otme-
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TUTb, YTO HeMpaBWUNbHO OTPErynNUPOBaHHbLIN
YPOBEHb TOMMMNBA MOXET CIYXMUTb MPUYNHON
HeWcnpaBHOCTEW, 0COOEHHO HA MHOMOLWNHA-
POBbIX ABUrATENSIX.

lMod6op xxukrnepos

[MponyckHasn crnocoBHOCTL BCEBO3MOMXHBIX HUKITE-
poB 0BbIMHO He TpebyeT n3MeHeHW rnocne ee
noabopa NpousBoaUTENEM, HO €CINU YCHOBUS
TPebyIoT 3aMeHbl, MOXHO YCTaHOBUTL XUKIEPbI C
YyTb GOnblUE UM MEHbLUEN NPOMnycKHON
cnocobHocTbo. KpoMe Toro, MOXHO 3aMeHUTb
[O3VIPYIOLLYIO WMy, YCTAHOBVB aHaroruHyto e,
HO Apyroro npodourisi. 3To MO3BONSET JOCTATOMHO
TOHKO W3MEHSATb BrUSHWE [O03MPYIOLLEN wrma.
Ha MHorux mMaLLmHax MOXHO BCTPETUTL OAVH Ui
HECKOMBKO KOPPEKTUPYIOLLMX BO3LYLLHbBIX JKUK-
NepoB BO BXOAHbIX BO3AYLUHLIX OTBEPCTUSIX
Kap6topaTopoB. OBbIMHO OHU YCTaHABMUBAKOTCH
Npou3BOAUTENEM KapBopaTopoB AMst UCMOSb-
30BaHus ofHoii 6a30Bol OTNMBKM KapbitopaTtopa,
Ans Npou3BOACTBa kap6opaTopoB pasnuyHbIX
TUNOB. VI3MEHSATb 3TU XUKIEPbI HEMNb3S.

Hacmpolika (" TroHUHE")

HekoTopble BnagenbLpl NbiTatloTca yny4wiaTb
XapaKTepuCTUKy CBOEro Asuratens "Hactpavsas”
KapbtopaTopbl. Ho M3MEHATb TOMBKO >KMKIEpbI
kapbiopaTtopa GeCCMbICNIEHHO, 3TO MOXeT
NPVBECTM K OTpULIATENbHLIM pesyribTatam, ecrm
HE N3MEHUTL BCe OCTarbHble COCTaBMSOLLME TaK,
4TOGbI NOMNyyYeHHas cuctema paboTana B rap-
MOHWW.

He BbI3bIBaET COMHEHWI, YTO MPU yBEMUYEHUM
MPOMYCKHON CMOCOBHOCTU XVKIEPOB B kamepy
cropaHusi  MoCTynuT — GomblLuee  KONMYECTBO
Tonmmea. Ho ecrm unsHavanbHO cmech Obina
©egHoi nnn Bbl CTPeMUTECh AOCTUYbL MULb
MWHUManbHOro yBENMYeHUs
TOMMMBOBO3AYLLHOMO COOTHOLLIEHUS,
ToAnsnonyyYeHuanpudaskmaol0%enponopLmm
14.7:1, npu KOTOPOW JOCTUraeTcsl MakcMmarb-
Hasi MOLLHOCTb (M MaKkcMMarbHblA pacxog Ton-
nunBa), 6eCCMbICIIEHHO YBENVUYMBATL KOMNYECTBO
TOMnMBa, MOCTYNAaOLLEro B Kamepy CropaHus,
€CNN C HAM He mocTyruT Gonblue Bo3dyxa. JTo
O3HayaeT 3ameHy BO3AyLIHOro cunbTpa Ha
UNLTP C MEHBLUMM COMPOTUBIIEHNEM MOTOKY.
Kpome Toro, He MmeeT cMbicra nogasath Sorblue
TOMMMBOBO3AYLLHON CMECW B KAMepy CropaHus,
ecrnv otpaboTaBLLMe rasbl He MOrYT e MOKVHYT,
a 310 TpebyeT YCTaHOBKW CUCTEMbI BbiMycka C
MEHbLLUMM COMpPOTUBMEHNEM NoTokKy. U aaxe
Toraa CyLUECTBYET OrpaHVNYeHNe AOMONHUTESb-
Horo o6bema, KOTopbIii MOXHO NMoAaTh U BbITEC-
HUTb 13 KamMepbl CropaHuis, B ;AHHOM CIlyyae 3To
- knanaHa. Tak kak 0BbIMHO He MPVHSATO yBENU4K-
BaTb AMaMeTp KnarnaHoB, TO €ANHCTBEHHbLIM
peLueHneM MOXeT ObITb YCTaHOBKa pasnunYHbIX
pacnpensarnos c Kyraykamm,
obecnevvBsatoLLmMm yBENMYEeHe  BbICOTbI
rogbema KrianaHa v nNpoaoIpKUTENbHOCTU dhas,
KoTopble, 6e3 COMHEHMs, yBenuyar
MaKCYMarbHyl0  MOLLHOCTb, HO Mpy  3TOM
yxyawmrtcs pabota gsuratens npu HU3KUX v
CpeaHVX YacToTax BpaLleHusi. [pyrve npobrnems,
CBSi3aHHble C TIOHVHIOM: KakoOW BO3AYLLUHbIA
dunbTp OyaeT CcooTBETCTBOBaTb  AaHHOM
BbIMYCKHOW ~ CUCTEME,  HacKOmNbKO  Hafo
YBENWYUTBL NPOMYCKHYIO COCOBHOCTb >KUKIEpoB

1  Bo3sOywHsiii
peaynupo8oYHbILl 8UHM

Xoriocmoeo xoda = -
2 [pyxuHa |
3 Bbixo0Holl kaHarn cucmemb| Q g
xorocmoeo xoda asaii <

4 KaHan xukrnepa
Xo0/10cmoeo xooa

5  XKuknep xonocmoeo xoda

Puc. 2.6a Bo3aylHbI perynupoBOYHbI BUHT XOIOCTOro Xoaa
06beM Bo3ayxa, NOCTYNaloLero B CUCTEMY XOJIOCTOro Xoaa

Perynnposa‘iHeii ASLMOK

BuicoTa
nonnaska

W v

s==c)

KnanaH

Puc. 2.66 NMpoBepka BbICOTbI NonnaBka

:‘ YposeHs Tornmea

‘WameputensHad Tpybika

Pa3speLuerve np06neM, CBA3aHHbIX C 3aTpyAa-

Puc. 2.68 MNpoBepka ypoBHA TONNMBa

Ana Hanboree adhdeKTUBHOrO mcronb3sosaHus HEHVAMM, BOSHUKAIOLLMI MPU TIOHUHIE, Npeanaratot
APYTVX THIOHUHIOBLIX yarios. Pabota no onpege- ICTbITaHMA  Ha GeroBbix GapabaHax. HakonuTernb
FEHVIO HaVBOMNEe NOXOASLLX HUKTIEPOB - upea- ABHHBIX  CUCTEMbI  PErUCTPUPYeT  cobparHyto
BblualiHo TpydoeMKas 1 NpeacTasnseT coboii MHPOPMaLMIo o uacToTe BpalleHus Apuratens,
MeToz, Mpo 1 OLLMBOK, TPEBYHOLLMIA MpoBeaeHys CKOPOCTY 3aAHero koneca i BbiGpocax

OBLLMPHBIX UCTIbITAHNIA.
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Cucrema nutaHma un BbIlMMyCKHaA CUCTEMa

oTpaboTaBLUMX ra3oB. Mcxoas ns aTux AaHHbIX, CMprognsar_mg WU
MOXHO MOMYy4YNTb rpadpukm 3cpPEKTUBHON MOLLI- 6anaacxposxa

HOCTU 1 KPYTALLEro MOMeHTa [Ana aHanusa). B
TaKVX UCCIEA0BaHNAX NPUMEHSETCA crieLmanan-
poBaHHOe KcribiTaTenbHoe obopyAoBaHe, a Ans
paclndpoBKN pesynbTaToB UCCrefoBaHNUs
TpebyeTcs creuyanicT, obnagatoLmini Habopom
3HaHW 1 HaBbIKOB.
HabopblaeTaneinansnocnenpoaaXHOroTIoHHra
nonynspHbLIX MoAenei npeanaraloT LUMPOKU
[OvianasoH MaBHbIX TOMMMBHBIX JKUKIEPOB, BO3-
OYLUHBIX XUKMEPOB, AO3UPYHOLLMX U U NPYXXUH
nopLuHs. Habopbl geTaneii Takke nogpasge-
NAOTCA MO "CTENeHN TIOHUHrA" MoToLMKNA.

CuHXpOHM3aLma kapbtopaTtopa - Heobxogumas
npoueaypa npu Tekyllem TexHu4yeckom obcry-
XVBaHUM BCEX MOTOLIMKIIOB, B KOTOPbIX WCMOIb-
3yeTcsi Gonee opHoro kapbtopaTopa. 3TO TaKow
npouecc Hanagku KapGropaTopoB, MW KOTOPOM
KaXObI U3 HWX MOAAET OAMHAKOBOE KOINUYECTBO
TOMMMBOBO3AYLLHOA CMECU B CBOW LMMMHAP, YTO
O3Ha4YaeT WX CUHXPOHU3NPOBAHHOCTb, WM cba-
naHcupoBaHHOCTL. [lo cyluecTBy, 3TO nNpoBepka
TOro, YTO ANs Nboro JaHHOTo OTKPbITUSA Apoccenst
nogbeM  [pOCCErbHOrO — 30MOTHWKA WK yron
OTKPbITUS [LpoccenbHON3acoHK(CornacHoTumny
KapbtopaTopa) - 0AuHaKOBbI Ha BCex kapbropa-
Topax.

/~0

Puc. 2.7a PaHHsis cuctemMa Bnipbicka TonnvBa Kawasaki

TonnueHsbIl 6ak
TonnueHbIll KpaH

11 Pacxodomep 8030yxa
12 Bo30ywHnll ¢purbmp
13 BeHmunayusi kapmepa
14 BnyckHoli kaHan

6 TonnuseHas mMasucmparns (pammna)
7 Pezynsmop dasneHusi

8 Kopnyc dpoccens

9 Bo30ywHble nampybku

10 BygbepHasi emkocmb [Pecusep)

Hacoc
@opcyHKu

s wWN -

3Toro fobuBatoTCs, UMEPSIA paspexeHne Ha
BrycKe B Kavkablii LUMMHAP Mpu1 MoMoLLmM Habopa
BaKyyMMETPOB WM MaHOMeTpoB. He oTcUH-
XPOHWU3UPOBaHHbIE KapGropaTopbl MPUBOAAT K
YBENUYEHUIO pacxoda TONMUBa, YBENUYeH!o
TemnepaTypbl ABUraTENs, YXyALLIEHUO NpUeMuc-
TOCTU U MOBbILLEHHBIM YPOBHAM BUGPALIAM, YTO
oTpaxaeTcsl Ha npexaeBpeMeHHOM U3Hoce
BHYTPEHHX YacTell ABUraTens.

7 Cucrema BMpbICKa TONNnBa

BeedeHue

XoTuTe-BepbTe, XOTUTE-HET,HOCCTEMA BrpbICKa
TOMNMvBa B TOM Unn UHO dhopme CyLLieCTBOBara
Bceraa, ¢ 1898 roga, noYTy CTOMBKO e, CKOMNbKO
cyllecTByeT caM ABuraTenb BHYTpPEHHero
cropaHusi. MexaHuyeckne cUCTEMbI LLUMPOKO
vcnonb3oBanuck B 40-x rogax XX Beka kak B
aBTOMOOMIBHOM, Tak U B aBUALMOHHON OTPachisiX
MPOMBbILLITEHHOCTU. HecmoTps Ha To, YTo nepBasi
MOMHOCTBIO 3MEKTPOHHAs cucTema Bripbicka
Tonnvea nosiBiriack briarogaps komnaHum Bendix
ele B 1950 rogy, kapbiopaTtop B nocrneayoLye
rogpl octaBarncs Hauboree LUMPOKO UCMOMb-
3yemol cucTemol nogaqu Tonmmea. KomnaHus
Kawasaki nepsoi ucrnonb3oBana cucremy
BrpbiCka TOMMMBA Ha CEPUAHOM MOTOLMKITE
Mogenu Z1000-H1 B 1980 rogy, a B Havyare 1
cepeamHe 80-x Bce kommaHuu: Honda,
Kawasaki n Suzuki npumeHsnm cucremy Brpbicka
TONnuBa Ha CBOMX MOTOLMKNAx c Typ-
BoHapaysom [cMm. puc. 2.7a). Komnanna BMW
ucrnonb3oBana cucteMy BrpbiCka TOMnMBa Ha
ceoert mogenu K10081983 rogy, ycraHOBMB Ha
Hel cuctemy Bosch LE-Jetronik, a noxe cmeHnB
ee cuctemoii Bosch Motronic Ha Bcex cBoux
Mopensx. HaumHasic cepeytbl 90-X, Ha CEPUIAHBIX
MOTOLMKINaX MOSIBUNIOCh MHOXECTBO CUCTEM
ynpaeneHus apvratenem. Havnbonee useectHble
13 HUx msrotoBneHbl Bosch, Marelli, Dense n
Sagem, un ewe cucrema PGM-F1 komnaHum
Honda.

CTpeMneHve yaooBneTBOpuTL TpeboBaHNsSIM Mo
YNYYLLEHWIO XapaKTEPUCTVIK ABUraTeNsl, €300BbIX
Ka4eCTB U TOMMMBHOWN 3KOHOMUYHOCTU OJHOBpE-
MEHHO C HEOOXOAVMMOCTLIO COOTBETCTBUS CTaH-
[JapTam.KoTopbleyCTaHaBNMBaETIakoHoAaTENb-
CTBO OTHOCUTENBHO BbIGPOCOB OTpabOTaBLUNX
rasoB, BbIHYKOAOT MPOV3BOAUTENENA MOTOLIKIIOB
0TKa3bIBaTLCA OT KapbtopaTopa B Morb3y CUCTEM
BrpbICKa TOMIMBA HA MHOTUX 3 CBOMX MOZAETEN.
OTO crnocobcTBOBaNo pasBuTMIO AELLEBbLIX U
YCINOXXHEHHBIXCUCTEMIIIEKTPOHHOTOYMPABIIEHNS,
NpUCNocobneHHbIX AMA UCMONb30BaHUSI Ha
MOTOLMKMNAX, FAe OYeHb BaXKHbI NMokasaTenu
rabapwvToB 1 Beca.

[vpekTvBbI, orpaHNYMBatoLLME KOHLEHTpaLUmio
BpeaHbIX BELLECTB B OTPabOTaBLUMX rasax ABu-
ratenen BHyTPEHHEro cropaHusi, MOCTOSIHHO
yxecTodarotcs. 310 TpebyeT Bce 6onee To4HOro
M3MEPEHVISi COCTaBa TOMIMBOBO3AYLLIHON CMECU.
8 cryyae 1crnornb3oBaHyis KapblopaTopoB CyLLECT
BYET MHOXECTBO PEXVIMOB paboThl, Mpy KOTOPbIX
TPYAHO rapaHTUpoBaTb Nogady cMecu Tpebye
MOro ANns cropaHus cocTaBa B LMNUHAPLI
asuratens. K Takum pexumam oTHocaTcs:
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XOroAHbIA MycK 1 MPOTPeB, Koraa Hu3kve pabdoumre
TemnepaTypbl YXyALaloT MCNapsieMoCTb TOnnmBa;
HU3KNE YacTOThbl BpaLLEHUS HAa XOIOCTOM Xogy;
PEXVIMbI  PE3KOTO YCKOPEHWSt U paboTbl Mpu
MorHo/ Harpyske Aasuratens. 3agaB opHaXObl
NpaBUMbHOE COOTHOLLIEHE BO3dyXa U TOMMMBA,
UMK perynmpoBKy CMECH, BayKHO NopaepXuBaTtb
TOYHOE YMpaBMeHVE €0 MpyM BCEX YCIOBUSIX
pabotbl. bBrarogapsi cBoum gatyuMkam  ©
NpUHLUMNY  OYHKLMOHUPOBaHWS], 3IEKTPOHHast
cucteMa  BrpbiCka TOMMMBA  rapaHTMpyeT
OOCTWXKEHVE W nopaepaHne Heobxoaymoro
TLWATENBLHOMO U MOCTOSHHOIO KOHTporis. Takum
obpasom, obecrneyBaetcst onTyMarbsHoe
COOTHOLLIEHVE mexay MOLLIHOCTbHO,
3KOHOMUYHOCTBIO 1 YPOBHSIMM BbIGPOCOB OTpabo-
TaBLLVX ra30B.

MMpuryun dedicmeusi

TepMuH “"cuctema Bnpbicka Tonmmea" MCMorb-
3yeTcs Aris on1caHms Ntobol CUCTEMBI, B KOTOPOM
Ans NepeMeLLIMBaHIS C NOCTYNAKOLLVIM BO3LyXOM
TOMnMBO nogaeTcsa nof, AaerneHvem. VipeansHas
crcTeMA BripbicKa JoIDKkHa 0becneymTs Aurarers
ucnapeHHbIM TONnMBOM B oGbeMe, COOTBET-
CTBYIOLLEM YacTOTe BpalleHust aBuraTens,
Harpyske AsuraTens, ero paboyei Temnepartype
1 atMocdepHbIM ycrioBusiM. Cuctema gorkHa
rapaHTMpoBaTb M3MEHEHMe KonuyecTsa Mo-
[aBaEMOro TOMnMBa C Y4ETOM IHOObIX M3MEHEHIA
B YCIOBUSIX paboThl ABuratensi Ans obecrneyeHust
orTUMaribHbIX — XapaKTEPUCTVK.  DreKTpoHHas
cucTema Bripbicka TonnMBa crnocobHa JAocTuratb
3TOro 3a c4yeT ObICTPON U TOYHON OLIEHKN
VHCpOpMaLMY,  MOMyYaeMoii  OT  Pa3niHHbIX
YCTaHOBMEHHbIX Ha ABuUrarterne AaTyukoB, U
aBTOMATUYECKOro pearvpoBaHust Ha camble
HesHauuTerbHble OTKIOHeHWs. PasnuyHble part-
YMKM cobupaloT MHopmMauuilo O Harpyske
Opuratens (pacxof, Bo3dyxa), YacToTe BpalLeHst
ABuratens, yrrne noBopoTa KoreHyaToro Bana,
TemnepaType Bo3Ayxa, Temnepatype ABuraTens,
MOIOXKEHUN APOCCENs U MIOTHOCTW Bo3adyxa. Bes
3Ta MHOpPMaLMs MOCTYNaEeT B ANEKTPOHHbIN Briok
ynpasreHus. Briok ynpaBneHns vcrnonsayeT 3t
cBeAeHVst Ansa onpeferneHns Tpebyemoro Bpe-
MEHM OTKPbITUSA TOMNMBHBIX CHOPCYHOK, a Crefo-
BaTerIbHO, U KONMYECTBa NMoAABaeMoro Tornmea,
1 MocbINaeT Kaxaoi ¢hopcyHKe paBHOLIEHHbIV
anekTpudeckuin umnynsc. Kak Tonbko ¢hopcyHka
OTKPbIBAETCH, CXaToe TOMMMBO PacrbIIAeTcs
OKOJIO BMYCKHOTO KranaHa, nepemMelLnBasch C
BO3/[YyXOM, W UCTIapsieTCcs nepeq, TeM, Kak nornacTb
B LMNVHAP, TOe OHO CXMMaeTcs U cropaeT. U3
BCeW MHdopMaLmK, MorydaeMoil OT JaT4MKOB,
[aHHbIe O pacxofe Bo3dyXa, MOCTYMNatoLLEro B Lin-
TVHOPbLI ABUraTens, SBNSOTCS MaBHbIM YrpaBris-
IOLLYIM NapamMeTpoM Arist JO3UPOBaHVS TOMMMBa.
CucTeMbI 3NEKTPOHHO-YNPaBNseMoro Bripbicka
TOrrmBa COCTOSIT U3 ABYX ITIABHBIX COCTARMSOLLIX
TPy, @ VMEHHO: CYCTEMbI TOMUTMBOMOAAYM U LIEMN
3MEKTPOHHOrO  ympaBneHus (cm. puc. 2.76].
Cuctema Tonnmeoriogayn cCoctout us bHaka,
Hacoca, unbTpa, perynstopa AaBneHus u
chopcyHok. OHa CryuT Anist XpaHeHns, nopayu,
owicTkM 1M Brpbicka  Torrmea.  Llenb
3MEKTPOHHOrO  YMpaBMEeHWst  COCTOUT U3
YYBCTBUTENbBHBIX 3IEMEHTOB, HasbiBaEMbIX AaT-
YMKaMu, N ANEKTPOHHOTO Grioka yrnpaBneHust

MNogaya Tonnuea

ATEE
]
il

1

Raal|

Puc. 2.76 Cxema cuctembl ynpaBrneHus gguratenem komnaHum Yamaha, yctaHoBrneHHON Ha
mogenn GTS1000

1 TonnueHnblili pacnpedenumenbHbili Konnekmop [pamna)
2 Peaynsmop OasneHusi monnusa

3 @opcyHka

4 Bo3OywHsll cpunbmp

5  [amyuk memnepamypbl 6030yxa

B

7

8

9

10 [amuyuk nonoxeHusi KorneH4amoao sana

11 [Jamyuk nonoxeHus Kynaykogoeo eana

12 [Jamyuk kucnopoda (n1smb0a-30H0)

13 Kamanumuyeckutli Helimpanusamop.

14 [amyuk dasneHusi 6030yxa 80 81yCKHOM
Konnekmope

15 OnekmpoHHbiIll 6ok ynpasneHus (ECU)

16 Kamywka 3axuzaHus

17 [Jamyuk ammocghepHozo dasneHus

[HpoccenbHas 3acnoHka

Cucmema xonocmoeo xoda (8bICOKOCKOPOCMHasl)
Hamyuk nonoxeHus dpoccenbHol 3acioHKu

Hamyvuk memnepamyps 08uzamens unu oxnaxoaroujeli
Xxudkocmu

npegenuTenbHoMy konrnektopy (pamne), oT
KOTOPOro NUTAIOTCS OTAENbHbIE POPCYHKU (CM.
puc. 2.73-6). Hacoc cosnaet paboyee AaBneHme,
NoAAEPKVIBaeMOe 1 YrpaBIsieMoe perynsTopoM
[aBreHus, KOoTopbIn 0OLIMHO COCTOMT U3 NoaAnpy-
MXVHEHHON AnadpparMbl 1 LLIApUKOBOTO KranaHa.

(ECU). Oatuukm cobupatoT Bcto uHcpopmaumio o
paboTe paBuratensi, HeoOxogumylo Onst onpege-
NeHVs NoTpebHoCTU B TorrvBe, a Orok ynpaeneHus
obpabatbiBaeT MHdOpMaLMio, ornpeaenseT Tpe-
BGyemoe KonuyecTBO TOMnMBa W ynpasBnsieT
chopcyHKamu.

. o Hacoc
Tonmersut pacnpene T EHsH Hacoc nogaet 6onbLue Tonnmea, Yem Tpebyetcs

KOJLIEKTOP NS IBVIFATENS, TaK YTO MY HopMATBHBIX YCIIOBUSIX
Tonnmeo u3 Gaka NoOAaeTCs ANEKTPUYECKUM paGoThi B CUCTEME TOMMMBONOAAYM OGpasyeTcs
HaCcOCOM Yepe3 pUnbTP K TONNBHOMY pac-

LMpKynALMOHHER KaMEpa Fxope anextponsurarena  O6patHEW knanaq
Hacoca um nonacTu \ \
\
\ AN
» L \
— —_—
| C— \} L.

b |

T e
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B e ———1
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o

lNpenoxpaHuTensHeA kKnanaH

Puc. 2.78 Hacocbl 06bI4HO NOrpyxatoTcsi B TOMUBO, ANA HarHeTaHUsA KOTOPOro MoryT
MCNoNnb30BaTLCA POTOP LIMPKYNSALMOHHOW KaMepbl Unu nonactu (Mnu KOMGUHaUMA Toro
u apyroro)
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Cuctema nuTaHna n BbIlMyCKHaaA cnucrema

Ko sriyckHomy
KonnekTopy

L—» Cumsdax

Puc. 2.7r Pa3pe3 TunuyHoro perynstopa
[aBrieHusi TonnMea

Pezynsamop 0OaerneHusi - 3mo Hepa3bopHbIl
y3er1, 8 KOmopoM u2orbYambill KianaH yoepxu-
gaemcsi Ha ceoeM cedne nod delicmeuem
MpY>XUHbl U 0asreHus 8030yxa 80 8ITyCKHOM
Konnekmope 86nu3u ¢hopcyHku. Ecnu daene-
HUe mornuea CmaHo8UITCS CIIULIKOM 8bICOKUM
10 OMHOWEHUIO K 0aeieHuUIo 8030yxa 60 8ITyCK-
HOM Kosiekmope, duaghpazma noOHUMaemcs u
KnanaH OMKpbIBaemcs, 8 pesyrbimame 4ezo
mornueo Ha4yuHaem crugamscs obpamHo 8 bak
0o mex riop, roka dasrneHue 8 peaynsmope He
cpasHaemcs. Paboma peaynsimopa 3asucum om
OaerieHus1 80 8YCKHOM KOIlIleKmope mak, Himo
OasrieHue moriuga ecez0a rnpesbiluaem e20 Ha
3a0aHHyH0 8eIUHUHY .

n3bbITouHOE AaBneHue (cM. puc. 2.7B). Peayk-
LIMOHHBIN KnanaH npefoxpaHsieT cuctemy ot
Ype3MePHO BbICOKOMO AABIEHNA TOMIMBA, MofaBast
V3IVILLIHEE KOMWYECTBO Torrmea obpaTHO Ha Briyck
cucTeMbl Tonnmeorogaqn (cM. puc. 2.7r). Obpar-
HbIlA KNanaH NpefoTBpPAaLLAET CTekaHVie Tornvsa B
Gak npu BbIkToYeHUN 3axuraHusa. Cuctema
OesonacHOCTM  OTKMIOYAET  Hacoc  Npu
BKMIOYEHHOM 3aXWraHuW, Ho HepaboTatoLem
pBuratene: Hanpumep, nocne ATIM nnn npu

loaaya Tonnmea '

TuneTp
Oémotka
BMeKTPOMErHUTa
May-oxep

Ceano
Wrons4ataid knanaq
Wb

oA U=

Puc. 3 74 Bce dopcyHku paboTaloT no oa-
HOMY M TOMY K€ MPUHLIMMNY INEeKTPOMarHuT-
HOFO Uromnb4YaToro KnarmaHa, HoO pasfnyHble
KOHCTPYKUMM conna ¢hopcyHkn obecneun-
BalOT pasnuyHble copMbl hakena u xa-
PaKTEPUCTUKM pachnbiNMBaHus

CaMOnpon3BOrIbHOW OcTaHoBke Asuratens. [Npu
3anycke ABUraTensi fnocre BKIMOYEHUS 3aUraHus
Hacoc 6yaeT paboTtaTb B TeYeHUEe Henmpomon-
UTENBHOTO Neproaa Ans co3naHvs JaBneHus B
TONMMBOMNPOBOAAX, HO 3aTEM BbIKITIOUMTCS U He
HayHeT paboTaTb CHOBa [0 TeX Mop, Nnoka He
MOCTYMUT CUTHaMN O BpaLLIEHUV Baria, O3HaYatoLLIA,
YTO 3arycK ABUraTensi NpoLLen YCreLLHo.

dopcyHKu

TonnueHble HOPCYHKN C INEKTPOMAarHUTHbLIM
NpVMBOAOM COCTOSIT U3 KOpryca 1 UrofibyaToro
KnanaHa, C KOTOPbIM XXECTKO CBsi3aH cepAeyHMK
anekTpomarHuTa [cm. puc. 2.74). CnvpanbHasi
Npy>XYHa NPYKAMAET UrornbyaThbIi KranaH K ceany
B KOpryce Ans yAepXaHus KranaHa B 3aKpbITom
COCTOSIHUM MpU HEBO3BYXXAEHHON 0BMOTKe
anekTpomarHuTa. lNpy noctynneHun nmnyssca
TOKa OT 3MNEKTPOHHOro Groka ynpaeneHns B
3reKTpoMarHuTe BospactaeT MarHUTHoe rone,
OfHOBPEMEHHO CepAeYHUK BTArnBaeTcs, U
vrone4aThbIi KranaH otxoauT ot ceana. [Mpu atom
OTKpbIBAETCA MyTb CKaTOMy TOMMNWBY, MCTe-
KatoLiemy B BuAE MOMHOCTbIO UCMapeHHoro
TonnmeHoro chakena. ObblMHO 3Toro AobrBatoTCs
3a CHET MCTonb30BaHUsA OOPCYHOK CO LLTUGHTOBRBIM
pacnbinMTenem; XoTs, korga 3To onpaBaaHHo,
NPUMEHSIOTCS 1 ApYrve TUMbl POPCYHOK, B TOM
yncne ¢ MHOroApipyaTbiM pacnbinuTenem -
Hanpumep, ANS yny4yleHWss CooTBETCTBUSA
XapaKTePUCTUK PacrbifMBAHNA KOHCTPYKLMM
BIMYyCKHOTO KaHara.

Xop, knanaHa coctaenset okorno 0,15 mm, a
NPOJOIMKUTENBHOCTL €ro OTKPbITUS NpUbnN3u-
TernbHo cocTaenseT oT 1,5 Ao 10 MunnucekyHa,
PakTyeckas MPOAOIPKUTENBHOCTb 3aBUCUT OT
[ANVTENBHOCTU UMIMYTTbCA BIpbICKa, MOCTYMAtoLLEro
13 brioka ynpaenenus. VsmeHsiemast npogorku-
TeMbHOCTL OTKPLMYIS MO3BONSET MEHSATL KONUYECT-
BO MoAaBaeMoro TOMyMBa; OHa onpeaenseTcs B
COOTBETCTBUM C CUrHaramuy ot JaT4ukoB ABura-
Tens, NoCTynarlLMMK B 3MEKTPOHHLIA Brok
yrpaBreHns.

CuicTeMbl Bripbicka MOXHO pa3feniTb Ha ABe Oc-
HOBHBIX MPYMMbl; OAHOTOMEYHbIE ("MOHOBMPLICK') 1
pacnpeaeneHHble. OTa KaccuduKaLms OCHOBbI-
BaETCs Ha YNCTE U PacrionoXeHnn hopCyHOK.

OpoccenbHbin naTpybok

B kopnyce apoccenbHoro natpybka pasme-
LL@IOTCS ApOoCcCenbHble 3acroHKK, JaT4uK noro-
YKEHUSA Apoccens 1 cucTeMa XorocToro xoga.
OtgenbHble apoccerbHble NaTpydkn obbeauHs:-
I0TCS BMECTe, NofobHo rpynne kapbiopaTtopos, 1
00bI4HO CHabXeHbI Kakoi-HUOYAb PerynmpoBKoi
B MECTax WX COeAVHEHWA A1 CUHXPOHW3aLWN

ZpoccenbHbIX  3aclioHoK. B oTgenbHbIX
KOHCTPYKLMAX TOMMMBHBIA  pacrpeaenvTensHbIin
KOMreKTop U peryrisitop  JaBreHUst  MoryT
npeacTaensaTs coboll  eauHoe  Lenoe ¢

[ApoccenbHbIM naTpybkom (cM. puc. 2.7€).

Tunbl cuctem

Ha moToLwiknax NpUMEHSIIOTCA CUCTEMBI, HOCALLME
Ha3BaHus "pacripegeneHHoro” unm “MoHOBMpbIC-
Ka" (Indirect Injection, IDI]) B koTopbIX opCyHKU
pasmeLLatoTCs, COOTBETCTBEHHO, UMM BO BryCK-
HOM KaHane nepepj, BMyCKHbIMW KranaHamu
KaXgoro UMnuHApa, Unu B ApoccerisHoM nat-
py6ke. Mpoymre cucTeMbl HOCST Ha3BaHue "Hero-
cpeacTeeHHoro" Brpbicka (Direct Injection, DI) n
MPUMEHSIOTCA Ha AV3ENBHbIX, PEXE Ha GEH3VHOBbIX
aBTOMOOMIbHbIX ABUraTENsIX; NPY HENOCPEACTBEH-
HOM Brpbicke hOpPCyHKa NOAAET TOMMMUBO HemMo-
CPedCTBEHHO B Kamepy CropaHus Asuratens.
CuncTeMbl MOHOBHpbICKA (MM OOQHOTOYEYHbIE)
NPUMEHSIOTCS, MMaBHbIM 0Bpa3oM, Ha aBTOMOoOU-
TsiX; ConeKaT OnHY (POPCYHKY, YCTaHaBIMMBaEMYIO

BO BMyCKHOM TPyBOMpoBOAe MEHHO nepes 4poc-
CernbHOl 3acrioHKoW, B TOM e MecTe, rae Y

TPaaULWOHHOMO  kapbtopaTtopa pacnonaraercst
pacnbinmTesb. 3artem ons nogauu
TOMMMBOBO3MYLLHOW CMECH B  Kaxabld U3
UMNMHOPOB  OHa  pacnpenensieTcs no
OoTAernbHbIM naTpybkam BMYCKHOrO
KomnnekTopa.

B MHOroTo4euHbIX UM cucTemax pacnpenerneH-
HOrO Brpbicka, MPYMEHSIOLLMXCS HA MOTOLWIKIaX
1 psige aBToMoOUNeN, ANs Kaaoro WnnHapa
[ABUraTens cyllectByeT oTaenbHas (opcyHka,
obecreyvBatoLLas paBHOMEPHOE pacrpenereHe
TOMNMBA; a Ha PALE CMOPTUBHLIX ABUraTenei Ha
OOVMH UMNUHAP NpUXOAUTCA OBE, a TO U Tpu
OPCYHKN.

OpHOBpPEMEHHO CyLLECTBYIOT TPU TuMa ynpas-

Puc. 2.7e ipoccenbHbIN NaTpy6oK B c60pe € TOMNMBHBLIM KOJINIEKTOPOM (paMnon] u
copcyHkamm (CBP.600F-1 ]

neHVsi opcyHKamm: B NepBoM Bce pOpCyHKU
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OTKPbLIBAKOTCH OJHOBPEMEHHO; BO BTOPOM (hOPCYH-
KW CrpynnupoBaHbl (Hanpumep, Ha YeTbipexuu-
NVHAPOBOM ABUraTenie OHN OJHOBPEMEHHO OTKPbI-
BalOTCS rpynnamuno ABe); BTpeTbeM,nocrneaosa-
TenbHOM, Kaxaasi opcyHka OTKpbIBaeTCs Kak pas
nepep TakToM Brycka cBoero uunuHapa. Mocne-
foBaTenbHasi CXeMa WUCMonb3yeTcs Ha MOTOLMK-
nax v obnapaeT HambonbLuelh BO3MOXHOCTbIO Yn-
paBneHvsi nogadei Tonnuea v BpeaHbIMU BbIGpO-
camu.

Llenb anekTpoHHOro ynpaeneHust
Llenb anekTpoHHOro ynpaeneHusi COCTOUT 13
Oroka anekTpoHHoro ynpaeneHust (ECU), obpa-
GaTbIBatoLLiero MHcopMaLwio, nornyyaemyio ot
pasnUYHbIX AATYMKOB ABUraTens. STu aaTtivikv
NPEeNOCTABMSAT CBEAEHUS O YacToTe BpalLieHus!
[ABWraTerns, NonoXeHun KorieH4yaToro Bana,
TemrepaType W AaBNeHUn Bo3ayxa, TeMrepaType
[BUraTensi 1 MoroXeHUN JPOCCENBHOIN 3aCTIOHKMA.
Briok ynpaBneHusi ncronb3ayeT aTy UHGopMaLmio
ANs onpeaeneHnsi HeoGXoANMOro BpeMeHu
OTKPBMYS TOMMBHBIX OPCYHOK, & CrIeNoBaTENTHHO,
KONM4eCTBa NOAABAEMOrO TOMMMBA, U NOChINaeT
KaDKOOM hOpCyHKE PaBHOLIEHHBIN AMEKTPUHECKNI
umnynec. Mo Mepe OTKPbITVSE (POPCYHKN CXKAToE
TOMMMBO PacCrbINMBAETCA B palioHe BryCKHOro
KnanaHa, rAe OHO CMELLMBAETCS C BO3AYXOM U
vcnapsieTcs nepes, NoCTynneHeM B LMMHAp, B
KOTOPOM OHO CXXMMAETCS U CropaeT.

Oatunku Bo3ayxa

[aTumkn gaBneHus U TemnepaTtypbl Bosgyxa
aHanMaVpyIOTBO3AYX, MOCTYNAOLLMIA B ABUraTENb,
W YUUTBIBAIOT MITOTHOCTL M TEMMEPATYPY BO3AyXa.
Takum obpasom, JocTUraeTcs KOPPEKTUPOBKA

= Maniie Harpyaxu
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OrKpeTHE \ . . . .
apoecens YacTora BoaLLeHHA

Puc. 2.7x TpexmepHbie KapTbl - 3TO CNOco6
rpacdmyeckoro oToGpaxeHUss TaGNUYHbLIX
AaHHbIX, KOTOpble WCMONbL3YeTCA GrOKOM
3MNEeKTPOHHOro ynpaBrieHusi Ans onpepene-
HUS KONMYECTBA BNPbLICKMBaEMOro Tonnnea

lpu Hebornbwux Hagpyskax deuzamerns Mpo-
dormkumernbHoCMb erpbicka moruea (a credo-
8amersibHO, U e20 Koru4ecmeso] onpedensemcsi
OaerieHueM 8030yxa 80 8I1yCKHOM KorlieKmope
u Yacmomou epauyeHusi dsueamerisi (8epXHsis
kapma). [Npu 6onbwux Haspy3kax npooos-
JKUMesTLHOCMb 8rpbicka moriuea orpedernsencst
OMKpbIMuUeM Gpocceris U Yyacmomol epauleHust
dsuzameris (HUXHSA Kapmal).

TONNMBOBO3AY'LLUHOA CMEcU npu U3MeHeHUn
TeMnepaTypbl Bo3ayxa U aTMocepHoro Aae-
NeHVs. 3Ta OTNMHUTENBHASA YepTa OCOBEHHO Bavk-
Ha A5 TPaHCMOPTHBIX CPEACTB, KoTopble paboTatoT
B YCIIOBYISIX M3MEHSIIOLLIMXCS BbICOT. Takke ogHO
BPEMSI MPUMEHSINICL JAaTUYMKN pacxoaa Bo3ayxa,
HO TaK KaK OHW MOraraloTcA Ha HE3NEKTPOHHbIE
KOMIMOHEHTB, MNOCTOSIHHO nopsepraemble
ObICTPOMY TEYEHUIO BO3OyXa, OT HUX CKOpPO
OTKa3anuchb, y4YUTbIBasi TO, YTO pacxog, Bo3ayxa
MOXXHO TOMHO OMPeaeniTb, UCroNbL30BaB NHAOP-
MaLWito OT APYIvX JATUMKOB.

[aTumku nonoxxeHus

[la™umkn nonoxeHusi pacnpegsana Ui KoreHya-
TOro Bana WCrornb3ytoTcs Ans NpenocTaBneHus
MHbOpMaLM O YacToTe BpaLLEHUsA ABuratens 1
MNOJIOKEHUWN KoneHyaToro Bana. [JaHHble YacToTbl
BpaLleHus aBuratens obpabaTbiBaloTcsi BMecTe
€ MHdbopMaLWieii OT ApyrMX AaTYMKOB, NO3BONS-
toLen 6rioky ynpaeneHusi TO4HO OnpeaenuTb
noTpeGHOCTL B TOMNMBE. Yror NoBopoTa KorneH-
yaroro Bara orpe AenseTMOMEHTTIoRaYM Griokom
yrpaBreHns UMMYrbCa Ha OTKPbITUE GIOPCYHKM, a
YyacToTa BpalleHusl ABuraTtens onpegenser
YacToTy UMMyrnbCca.

Hatymk TemMnepatypbl

Temnepatypa asuratensi (MU oxnaxgaroLei
JKUAKOCTY Ha ABUraTernsix C XXUOKOCTHbIM OXITadK-
OeHveM)] ncronb3yeTcst Ansi OLEHKN Heobxoau-
MocTV oboraLLlieHVsi CMeCU TOMIMBOM BYCTIOBUSIX
XOFMOAHOTO Mycka 1 NporpeBa ABUraTersi.

Jdatumk nonoxeHws ApoccensHom
3aCI1OHKN

OT gatuvka noroXeHNst ApOCCENbHOW 3aCIOHKN
[TPS] B 6riok ynpaeneHnst NOCTynatoT AaHHbIE O
XOrOCTOM XOfie, NMPEBbILLEHN YacTOThI BpaLLEHUS,
YCKOPEHUM 1N pexumMax roriHon Harpysku. [ns
onpepeneHnsi NoNoXeHUs U nepemMeLleHus
[pOCCenbHON 3aCOHKN UCTIONbL3YETCSA NMOTEHLIMO-
MeTp (nepemeHHbIN peanctop], Takum obpasom,
MHdOpMaLMa nocTynaeT B OMok ynpasneHus,
KOTOpbI BblpabaTbiBaeTKOMaHayHa oboralleHve
cMecy TONMMBOM (MPU YCKOPEHUN U peXxumMax
MOITHOW Harpy3ku1) 1 NpekpaLleHve noaaym Tomn-
rvea (nNpw npesbILLEHVN ABUraTenem 3agaHHoM
YacToTbl). [laTumk NoNoXeHWs ApoccenbHol 3a-
CIOHKM TakoKe BMUSiET Ha Bbipabotky ECU komaHa,
OTHOCMTESBHO YCTaHOBKM YrTia ONepexeHnst 3a-
XUraHVist;, MofpobHo 3To onvckiBaeTcs B [Mase 3.

[atuuk kucrnopoga

HexkoTopble cvicTeMbl Taioke CHab)eHb! AaT4KoM
KMcnopoga [M3BecTHbIM Kak nambpa-3oHa] B
BbIMyCKHOW cvicTeme. Taioke BbinyckHas cuctema
OCHaLLaeTca KaTalrMTUYECKUM HenTpanusato-
pom.

[Jatuuk kcnopoga NpousBoAWT aHanmu3 cocTasa
OTpaboTaBLLMX ra30B 1 nockunaeT curHan B ECU,
Koraa nambaa npesbILaeT onpeAeneHHoe 3Ha-
yeHve. Takum obpasom, ECU MoxeT perynnpo-
BaTb CMECBMPY CILLKOM BbICOKOM Cofep»KaHum
TOKCUYHBIX BELLECTB BoTpaboTaBLuvxrasax. Cuc-
TeMbI C AATYNKOM KMCIIOpoAa HasbIBaloTCH cuC-
Temamu "3amkHyToro Tuna" (c "obpartHoii cBsi-

3bt0"), MOTOMY YTO pesynbTaThbl NpeaplayLLmX pe-
LLIEHWIA, MOMyYeHHbIe B NpoLecce aHanmsa cojep-
»XaHus oTpaboTaBLLMX ra30B, UCMONb3YOTCS AN
onpeaenennst ECU npasuribHOCTN BbIOpaHHbIX pe-
LLIEHWIA OTHOCUTENBHO NMoaaqm Tornmea. Ecrnin oHn
OKasbIBaKOTCA HerpaBurbHbIMK, ECU MeHseT ux.
Cuctembl 6e3 gaTyuka Kucriopoga HasbIBatoTCs
cucteMamu "HesamkHyToro Tuna" (bes "obpart-
HOM CBA3M").

MpeymyLLecTBO 3aMKHYTLIX CUCTEM B TOM, YTO
OHU YUYWTLIBAIOT U3HOC ABUraTens 1 y3nos Tuna
[OpocCcernbHOro 30M0THUKA (BIMSIOLLMX Ha pacxop,
BO3Ayxa) Mo Mepe yBenu4eHust npobera 1 3a cHeT
aHanusa coctaBa oTpaboTaBLUMX Fra3oB MOryT
KOMMeHcMpoBaTb 3TO M3MEeHeHueM nogadu
Tonnmea. CucteMa He3amMKHYTOro Tuna npeano-
raraer, YTo C MOMEHTa Co3faHusA ABuraTens ero
COCTOsIHWE BCerja OCTaeTCsa OAHUM U TEM Xe.

TIONIONIHNUTEIIbHEE LENN U

ueny 6e30MacHOCTHI

Bonee crioxHble cricTeMbl copepXaT ABe CXeMbl
3aLWmTbI. [py BKIOYEHHOM 3a0KUraH TOMMMBHBINA
Hacoc paboTaeT B TEYEHNE HECKOMbBKUX CEKYH[,
Ans 3anonHeHus cuctembl. MNMocne aToro Hacoc
aBTOMaTMYECKN OTKIMIOYaeTcs Ao Tex nop, noka
asuratenb He BypeT 3anylleH. Bropasa cxema
COOEPXKUT JaTYMK OMpPOKMAbIBAHUS, KOTOPbINA
aBTOMAaTMYECKN OTKITIOYAET TOMIMBHBIA Hacoc,
3DKUrAHVE W LIENv CYICTEMbI Bripbicka Mpy NnageHm
MOTOLIIKIa.

B 6onbLUMHCTBE cCTeM NpUCYTCTBYET ChyHKLMS
camoauarHoCTVK/, MOCPEACTBOM KOTOPOIA Ntobble
HENCNPaBHOCTW, OOHapPY>KEHHbIE 3MEKTPOHHBLIM
GMoKOM YNpaBreHusl, COXPaHSIOTCS B €ro NMamsTvi
B BU{E KOAOB, KOTOPbIE MOTYT ObITb MOMyYeHb! A4S
OVarHoCTUKV Mpu NMOMOLLM CreumarbHoro Ae-
Lmdbpatopa.

Pezynuposka

Hacrpoiika cvcTembl Bripbicka TOMnmBa He CTorb
npocTa, Kak perynmpoBska KapotopaTopoB, 0Co-
6eHHO Ans HM3KoKBaNMOULIMPOBAHHOTO CrieLva-
ucTa, ofHaKo MOXHO NepenporpaMmMupoBaTh
UM 3aMEHNTb MUKPOCXEMY NpY Hanmuyun He-
00XOAMMbIX NPOrpaMMHOro obecrneyeHuns, npu-
60poB 1 y3rioB.

Paboune xapakrepuCTUK/ BCEX 3NEKTPOHHBIX
cucTeM OcHoBaHbI Ha "kapTax'. KapTa-aTo valle
BCEro TpexmepHasi AuarpaMma, oTpaxaroLas
uaearnbHoe KONMUYeCTBO TornvBa Afs nobon
[[aHHOI KOMBMHALW YCITOBUIA BripeAenaxsocrpy-
HUMaeMbIxXnapamMeTpoB (CM. puc. 2.7x). Bce atn
KapTbl A4S JaHHO CYICTEMBI 3aMporpaMMUpOBaHbI
B OMOK anMekTpoHHoro  ynpaenexus. B
HEeKOTOpbIX CUCTeMax MpW Hanu4uM CcooT-
BETCTBYHOLLEro 060pyA0BaHNS MOXHO 3aHOBO
3agaTb kapTbl B Mukpocxemy Eprom ECU (B
OCHOBHOM, 3TO MoApasyMeBaeT N3MeHeHue
chopMbl KapTbl). Ha psige Apyrix cucteM MoXHO
MPOCTO yAarvTb CTaHAAPTHYIO MUKPOCXeMy, B
KOTOPOIA XpaHATCA BCE KapTbl, U HA ee MecTo
YCTaHOBUTbL JAPYIYI0 MUKPOCXEMYCH3MEHEHHBIM
KapTamu.

Kpome Toro, HeoGxoaumo, YTobbl ApoccerbHble
naTpyoku BbInM OTCMHXPOHU3MPOBaHLI UNK cba-
naHcypoBaHbl Ans obecneveHnst X ogHoBpe-
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Enok yripasneHuA 3axuraHuem
KartyLuka saxuraqqa
TonnmeHbLi Hacoc

OfparHeid knanaH
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Puc. 2.8a Cxema yctaHoBKM TypGoHarHetatens (Yamaha XJ650T)

8 Happys v TypboHaoays

Hapnys v TypGoHapays - ABa Tuna NpuHyAW-
TENbHOrO HaMoNHEHUsl, TEPMUHbI, KOTOpble
NPUMEHSIIOTCS MO OTHOLLEHMIO K MtoGoMy ABU-
raterno, B KOTOPOM TOMMMBOBO3AYLLHYHO CMECH
NpUHYAUTENBHO NoAaeTcs B ApuraTens (B MpoTu-
BOIMOMOXHOCTb BCAChIBAHUIO, Ha3bIBaOLLEMYCA
HOpMaribHbIM BcacbiBaHueM). [puHyautensHoe
HaromnHeHVe NPUMEHSIETCS ANS YNyYLLEHNUs] UH-
ankatopHoro Kl 3a cyeT HarHeTaHWUs Makcu-
MarbHOro KOMWYecTBa BO3dyxa B [JBUraterb.
Ectb gBa cnocoba ocyLUecTBMEeHUs 3TOro:
NpUMEHEHNe HarHeTaTens unu TypboHarHe-
TaTensa. HarHeTtatenb - 3To komnpeccop ¢
MEXaHW4ECKM HEMOCPELCTBEHHBIM MPYBOAOM OT
aBuratens, a TypboHarHeTaTenb - 3TO KOM-
npeccop, NPMBOZ KOTOPOro OCYLLECTBIAETCS OT
3Heprun oTpaboTaBLumx rasos. HarHeTaTenu
pEeOKo BCTPeYaroTCsl Ha CTaHOAPTHBIX MOTOLMKIT aX,
B OCHOBHOM M3-3a 06beMa, KOTOpbIii OHW 3aHU-
MatoT. VX NPUMEHEHNE OrpaHNYEHO CNPUHTOM
UNn gpar-pericuHroMm [CoOpeBHOBaHMS No Aoc-
TVDKEHWIO MaKCUMATTbHbIX CKOPOCTEN Ha KOPOTKUAX
OMCTaHUMAX).

Ha npotsbkeHnm 80-x YyBCTBOBaNoc 060CTpeHVe
MHTepeca npoussoanTenei kK TypboHaaaysy, kak
K MeToAy nornyyeHusi orbLUeil MOLLHOCTY OT
nBuraTens sagaHHoro oobema. AnoHckummn

npousBoauTENsaMY Bblnn NpeacTaBneHs! MoAeny,
0obbeM KOTOpbIX BapbMpoBarics B Mpeaenax ot
500 pgo 750 Kkyb.CcM., HO OHU He cymenu
YyTBEPAUTb HamnpaBMeHue, W 33 HUMM He
nocrenoBano  HWKakMx —paspabotok B 3TON
obnacm [cMm. puc. 2.8a). XoTa celdac He
CYLLECTBYET  CEPUAHbIX  MOTOLMKIOB  C
TypboHaaayBoM, Y MHOMVIX nofen TypboHaaays
"aTMocdbepHbIX' ABUraTEnelt ocTaeTcs nonyrnsp-
HbIM. [pMeYaHre NepeBoayYMKa: STO ABUraTENM,
KOTOpble B CEPUAHOM UCMONTHEHUN HE OCHa-
LLIAIOTCS HAAAYBOM.

TypboHarHeTaTenb COCTOMT M3 KOMMAKTHOW
TypOUHBLI, KOTOpas NPUMBOAUTCA B AEWCTBUE
OTpaboTaBLLMMV ra3amMyl, BpaLLAIoLLECA C O4eHb
BbICOKMMM ckopocTsiMu (okoro 180.000 o6opo-
TOB B MVHYTY), CM. puc. 2.8 6-B. Ha apyrom koHLie
Bana TypOWHbI pacronoXeH LeHTPOOeXHbIN
KOMMPECCop, MPUMEHSIIOLLMIACA Ot HarHETaHNs
BO3dyxa B ABUraternb rnpv JaBMneHUU, HaMHOro
npeBbiLLatoLLEeM atmMoccepHoe. [Npy yBenuyeHm
obbema Bo3ayxa, NOCTynarLero B kamepy
CropaHusi Ha KaXxgoMm TakTe Brycka, npornop-
LIMOHarbHO YBEMHMBAETCS TOMIMBO, KOTOPOE MO-
XeT ObITb MOAAHO U COMNOKEHO; TakM 0OpasomMm,
MOBbILLIAETCS MOLLHOCTb. TypbuHa Taioke coaep-
XKWT KnanaH ¢ JaT4YMKoM JaBrieHusi, KOTOPbIN
HasblBaeTCs "NpefoxpaHnTErbHBIM KranaHom' 1
CIY>XWT Ans NpefoTBpaLleHnst pocTa JaBneHus
BO BMYCKHOM KOMIIEKTOpE BbILLIE 3aAaHHOrO Mpe-
[ena, KoTopblil 00bMHO COCTaBMSET okorio 15 psi.

8 BOnbLLMHCTBE KOHCTPYKLWIA C TypOOoHaaayBoOM
UCToNb3yeTCA cMcTeMa BrpbIcka Tonnvea Anst
ynpasneHus KONMYeCcTBOM TonnuBea,
nocTynamwiero B LUMMHAP Mpy  JoBbIX
33fjaHHbIX YacToTe BpalLeHns asuratens u
faBneHun. Takoe YCTPOWCTBO MNO3BOMSET
nsberaTb TEXHUYECKNX npobrem c
MCMOMb30BaHEM  KapOopaTopoB MW BbICOKX
[OABMeHNsiX, N MOXeT rapaHTVpoBaThb CTerneHb
TOYHOCTW, KOTopas WHave Obina Obl HeBO3-
MOXHa. bBriok  anekTpoHHoro  ympaBneHus
KOHTPOSMPYET 4acToTy BpalleHus Asurarens,
Temrnepatypy W [JaBneHue HagayeBa [Ans
obecneyeHnss  MOCTOSHHON  KOPPEKTUPOBKM
KOrNM4ecTBa Torrviea.

9 TonnuBHbIN BaK, TONMNMBHbLIN
KpaH 1 TONSIMBHbIA Hacoc

TonnusHbIl 6ak

BorbLuas YacTb GakoB M3roTaBNMBaETC U3 CTanm
MeTogom LLUTaMMOBKU, XOTA Tenepb
NPUMEHAIOTCA U Apyrve mMatepuanbl, Hanpuvep,

nnacTMacchl, B MepBylo ouvepedb U3-3a
CHWKeHus Beca. B Gake cywectsyeT
BEHTUMSILWMOHHOE oTBEpCTYE, 0BbI4HO

PacronoXeHHOE B KPbILLKE 3aSIMBHOI FOPIiOBUHbI,
MO3BOMSIOLLIEE BO3AYXY MPOHMKATL BHYTPb Gaka rno
Mepe pacxofoBaHus 3anaca roptodero. Kpove
TOro, 0BbIMHO MPUCYTCTBYET BEHTUIALMOHHBIN
LUrNaHr [ans otBoAa BbigeneHWi NapoB Tornmea B
aTMocdepy Unv B CUCTEMY CHUXKEHWS TOKCUY-
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Puc. 3.88 Pa3pe3 Typb6oHarHeTaTensi u npeaoxXpaHUTENbLHOrO KnanaHa MOTOLUKIa
Kawasaki ZX750T

HOCTU BbIXIIONa] 1 LLNaHr nepenonHenus. Jatumk
YPOBHS! TOMNMBa YacTo pacrionaratoT BHyTpu 6aka,
a Ha HeKoTopbIX Mofensix B Gake Take HaxoauTes
TOMMMBHBIA Hacoc (cM. Hke). Torrmso 13 Baka
rogaetcs nmbo camoTekoM, JIMGO MpY MOMOLL
Hacoca. OHO Yepe3 MeTarrmyeckylo CEeTKy unn
UnbTP,  KpaH, LWNaHM  NogBoAMTCA K
kapGtopaTopam Unu K TOMMYBHOMY KOJNEKTOPY

1 cpopcyHkam.

TonnueHbIl KpaH

TonnueHbI KpaH NpeaHasHayYeH Af1sA yrpaerneHus
nogaveii Tonrmea us 6aka B cUCTEMY MATAHUS: OH
MNO3BONSAET NEPEKPLITH TOMMMBO, HANPUMEpP, Npy
CHSATUM TonnmBHoro Gaka. KpaH pacronaraetcs B
CaMOW HI3KOW TOYKE TOMMMBHOTO Haka 1 NoaKmnto-
YaeTcs K CUCTEME NUTAHUS TUOKUMU LLNaHraMm.
Ha MHormMx maluvHax yctaHaeBnuBaeTcs KpaH C
py4HbIM yripaBneHem. Ha ero GokoBoli noBepx-
HOCTW pacrionaraeTcs HebonbLUoW pblvar Ans
Bbloopa HeoOXoaMMbIX NorioxeHuii; ON (OTKPbITO),
OFF [3akpbimo) 1 RES (peseps)-cM. puc. 2.9a, CTp.
2.22. PoTop, pacnonaratoLLminca BHYTPU KpaHa,
MO3BONSET TOMMMBY BbITEKATL Yepes BblOpaHHbIA
KaHan K Tonnmeonposoay. B nonoxenun RES
KpaH MUTaeTcsi OT BTOPOW Nogatollein Tpydku,
KoTopas pacrioriokeHa B Oake Huxe, 4em
OCHOBHas. JTO MOJIOXEHNe MpenocTaBnseT
[OCTyn K TOM/MBY, HaxoAsLLeMycsi Ha AHe baka,
N CIYXXUT ANS1 HANOMUHAHUST O HEOOXOAMMOCTMN
3anpaBku TonnueoMm. [lepexop 13 nonoxeHus
ON B RES npou3Boautcsi BpyyHylo, nyTem
noBopoTa pbldara Ha kpaHe. Ha MHorux
COBPEMEHHBIX MOTOLIKIaX YCTaHABIMBAOTCS YKa-
3aTerb YPOBHSA TOMMMBA UINW Namrnoyka aBapuii-
HOrO YPOBHS1 TOMIMBA; 3TO YacTO 03HAYaET, YTO
nonoxeHve RES Ha KpaHe OTCyTCTBYET.
ABTOMaTUYECKWIA TONMMBHBINA KPaH C BakyyMHbIM
NpYBOAOM - OObI4Hasi anbTepHaTBa pPy4HOMY
npueoay (cm. puc. 2.96, cTp. 2.22). YnpasneHue
KpaHOM OCYLLECTBNAETCS NpY NOMOLLM rmbkomn
Auadparmbl, PacronoXeHHON BHYTPU Kopryca.
KpaH npv nomoLuy pe3nHoBOro LunaHra coe-
OVHSETCS C BCKHbIM KaHaroMm aguratens. Paspe-
JKEHME, NPUCYTCTBYHOLLIEE BO BIyCKHOM KaHarie npum
paboTe ABvraTerns, OTKpbIBAET TOMMBHBINA KpaH,
nogasasi TonNnMMBo B kapbropaTop. Kak Tonbko
ABuraternb nepectaeT paboTaTtb, BO BMyCKHOM
TpybonpoBoae ycTaHaBnMBaeTCcs aTMocepHoe
naenieHve. KpaH 3akpbiBaetcs. Ha 6onbLuMHCTBE
KpaHOB C BaKyyMHbIM MPUBOAOM MPUCYTCTBYET
[OMONHUTENbHOE MOMOXEHUe pesepsa C
pY4HbIM  MPUBOOOM, @ Takke TOJIoXeHue
3anonHeHnsi, obosHaveHHoe PRI. lMocnegHee
MO3BONSAET 3arnorHUTL MOMMaBKOBYIO KaMepy
KapblopaTtopa nocne gonroro nepuoga, korga
MOTOLWMKIT HE 3KCMryaTMpoBarcs, unu npu
OCYLLIEHM MOMIABKOBON KaMepbl BCreACTBUE
OTCyTCTBUA TonnvBa. bes atoro npucnocobneHus
ObIno 6bl HeobxoAMMO [OMro NPOKPyYUBaThL
ABuratenb, o TeX rop, noka He HaTekmno Obl
[OCTaToOYHOE AfsA Nycka KONM4YecTBO TOMnvBa.
Tarke 6blnM NpUMEPbI TOMSMBHBIX KPaHOB C
anekTpudeckum npyvsogomM. Motoupmkn FZR1000
KoMnaHu1 Yamaha ocHalLancst AONOMHUTESbHbIM
ynpaBrneHMeM Ha naHenu obTekatens Ans
obrieryeHnst NEPEKIOHEHNs 8 NOMOXeHUe pe-
3epBa.
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1 TonnusHasi mpybka 1  YnnomHumersisHoe Korbuo
2 YnrnomHumersHoe Korbyo 2 [pyxuHa
O 3 Kopnyc KpaHa 3 PaspexeHue om dguzamerisi
4 Cemyambiti ¢huribimp 4 Tonnueo
5  YnnomHumenbHas watiba 5 [Muacgppazma
B OmecmoliHuK ¢huribmpa B CnugHasi npobka
7 BuHm 7 Qummp
8 Pomop 8  YnnomHumensHoe Korbuyo
9  YnnomHeHue 9 Pblyae KpaHa
10 Pblyae KpaHa

Puc. 2.9a MpuHuMn feicTBUA TONMMBHOIO KpaHa C py4HbIM ynpas-

neHnem

TonnueHbIl Hacoc

B GonbluMHCTBE cnyyaeB Tonnueo u3 Gaka k
kapbiopaTopaM nocTynaeT camoTeKoM, U
HeobxoauMocTn B Hacoce HeT. OgHako korga
Hayanu NPUMEHSITLCS CrPSIMIIEHHbIE U MOYTK
BepTVKaribHble BryCcKHble KaHarbl, kapbiopaTopb 1
KOpryc BO3AyLLHOMO (hirbTpa CUNMBHO CMECTUINCH
BBEPX OTHOCUTENBHO paMbl U CTanu 3aHUMaTb
MPOCTPaHCTBO, KOTOPOE paHblLEe OTBOAWIOCH
TonnveHomy Gaky. Takum obpasom, Gak AormkeH
6bin ormbaTb Kopryc BO3AyLLHOMO vnbTpa, U Ans
COXpaHeHs ero obbema Bonbluas YacTb Tornvea
CTarna HaxoauTbCst JOCTATOMHO HU3KO B 3aAHei
YacTu Baka. OTO M BbICOKOE pacnonoXxeHue
kapblopaTopoB 03Ha4aeT, YTo Afs nojayu
Tonnmea us 6aka B kapbropaTopbl HEOOXOAUM
Hacoc.

MoToLpkam ¢ ccTEMON BripbICka TOMSMBa Hacoc
HY>XEH ANt OOCTWDKEHUSI BLICOKOrO AABMEHUs!
Tonnuea, Tpedbyemoro cuctemon. OBbIMHO TOM-
TIMBHBI HACOC, UCTONB3YEeMbI CUCTEMOI BrpbICKa,
nogaeT Tonrmeo nog aasneHvem ot 30 go 50 psi,
B CpaBHeHWM ¢ gaereHnem ot 1.5 go 3 psi Hacoca,
UCrOnb3yemoro B kapbtopaTopHbIX cUcTeMax nu-
TaHus. 3a nogpobHOCTAMM obpaTutech Kk na-
parapady?.

OB6bIYHO Y TOMNMUBHOTO Hacoca ecTb 3NeKTpU-
YECKUI NPYBOA, KOTOPbIM Yepes pere ynpaenseT
ECU wnn 6nok ynpaenexus geuraternem. PaHblue
ObINM LUMPOKO pacnpoCTPaHEHbI KOHCTPYKLMA
HaCOCOB C MEXaHUYECKVM U BaKyyMHbIM NpUBO-
[ZI0M, HO OHU YCTynUnm Mecto 6oree HaaeKHbIM 1

KOMMaKTHbIM ANEKTPNYECKNM HacocaMm.
CyIJ.l,eCTByeT HECKONMbKO BMAOOB  TOMMUBHbLIX
HacOCOB: I'IJ'IyH)KeprIﬁ HU3KOro  AaBreHus

MOCTYNaTeNsbHOTO TUMA, POJMKOBBIA  BbICOKOTO
[aBreHusl, LuecTepeHyaTbii C  BHYTPEHHUM
3auenneHMeM C MOABOASALLMMM  kaHanamu,
pacronararoLLMICS MO OKPY>KHOCTW U COOKY.
Hacoc pacnonoxeH nbo B TOnnMBonposoae ot

Oaka, 0oObMHO rMocre dunbTpa, UnNKM BHYTPK
TonnmeHoro Gaka (cm. puc. 2.9 B-r). Hacochl
BbICOKOTO [aBreHusi OBblMHO MOrpyXeHbl B
TOMMMBO, WK TOMMMBO MPOXOAWUT Yepes HUX
ANs OXNaXkOeHWs Hacoca.

10 BosgyLuHbI ounbTp, Kopnyc
BO34YLLHOro ¢hunbTpa n
cucTeMbl Bo3gyxosabopa

Bo30ywiHbIt ¢hunbmp

MpyyrHbI, NO KOTOPbLIM ABUraTENb HY>KOAETCA B
BO3AYLUHOM hUIbTPe, He TPebyHoT pasBepHyTbIX
0BBACHEHUIA, HO CMOCOBbI O4YUCTKM BO3AYXa CTOUT
paccmoTpeTb. Kak u MHorve gpyrve ysnbl
MOTOLMKITOB, BO3AYLLHbIA (hUMNLTP 3a NocneaHve
rofpl 3aMETHO YCMOXHUMCA. Ha cmeHy paHHUM
YCTpOiAiCTBaM W3 NMPOBOMOYHON CETKW MPULLINA
Boree ahheKTMBHbIE COBPEMEHHbBIE (OUMBTPbI 3
rogppupoBaHHoOi Bymary unm u3 NopornoHa,
nponuTbIBaemMoro macriom (cm. puc. 2.10 a-6).
Oba Tvna churbTPoB 3hEKTUBHO YNaBMMBaOT
Mbinb, COAEPXaLLYlOCH B BO3dyXe, KoTopas B
NPOTUBHOM cryvae nonaaana bl B ABuratens 1

criocobcTBOBaNa  M3HOCy — pasHooGpasHbiX
MOABVKHBIX ZeTaneii. CrefoBaTenbHo,
3KCTIyaTaLysi  Mpu OTCYTCTBUU unu

noBpexaeHun unbTpa

Puc. 5.96 MpuHUMN 4eNCTBUS aBTOMATUYECKOro TOMMMBHOIO KpaHa

CyLLIECTBEHHO COKpaLL@eT CpoK cryxObl ABura-
Tens. Taioke B CBA3M C TeM, YTO AN JOCTVKEHUS
Heobxoaumoro COOTHOLLIEHMSA
TONMYBOBO3AYLLHOMN cmecn nponyckHas
CMOCOBHOCTb  hunbTpa paccyuTbiBaeTCA B
COBOKYMHOCTU ~ C  CUCTEeMOi nUTaHs,
akcrnnyartaumst motoumkna 6e3 dunbtpa UM ¢

3arPsA3HEHHBIM  PUMBTPYIOLLMM  3MEMEHTOM
NPVBOAMT K  HapylleHusm B pabote
kap6toparopa. Ha BornbLUMHCTBE
YeTbIPEXTAKTHbIX M Ha MHOMX [ABYXTaKTHbIX
OBuratensix — MpUMeHsieTcs  OUIbTPYHOLLWIA
arneMeHT ©3  rodpupoBaHHOi  Bymaru,

nponuTaHHon cmorion. Bymary nponuTbiBaloT
cMorion Ansi MpefoTBpalleHus ee pasdyxaHuist
nog BoadenctBvem Brnarn.  [odbpuposaHue
MO3BONISET MOMYYUTb MaKCMaribHYO MroLLaab
MOBEPXHOCTU  hUrbTPYIOLLIErO  3neMeHTa B
npepjenax, 33daHHbIX pasMepamMu  Kopryca
unbTpa. JTO MO3BOMAET HAMMYMLLIMM 0Bpa3oM
pacronoxutb oTteepcTusi B Oymare: 4TOObI
YNOBUTL MOMTU BCO MOCTYMAIOLLIYO Mblrib, U B TO e
BPEMSI He OIPaHU4UTL MPOMYCKHYIO CrOCOBHOCTD
BO3/yLLHOMO dunbTpa. CrpykTtypa
MPONUTBIB3EMbIX MacoM MOPONOHOBBIX UrbTPY-
IOLLMX ~ SMEeMEHTOB,  BCTpevarolmxca  Ha
BonbLUMHCTBE HeBoMbLLIMX OBYXTaKTHbIX
npurateneii, Gonee rpybas, W, Ha nepBbli
B3rMs, OHM MOMYT MokasaTbCA  MeHee
ahdeKkTnBHBIMA. Ha npakTvke npomacrieHHasi
MOBEPXHOCTb, ~ pacrionaraloliasics  Ha  MyTu
nocTynatoLLero Bo3ayxa, yrnaBnuBaeT GonbLLyto
ZOMHO MbUnn.

PunbTpytoLLME 3neMeHTbl BCEX TUMOB TpebytoT
perynsipHoi o4MCTKY Unn 3ameHsl. MNocteneHHo
XapaKTepucTvika punbTpa yXyALLEETCs A0 TeX Mop,
noka He HaYyHeT BMWATb Ha COCTaB CMecn UIu
nporyckaTs Mburib. [py MCrons30BaH OyMakHbIX
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Puc. 2.98 TonnueHbIN Hacoc [A] u dunbTp (B) pasmelleHsb B

TonnMBONpoBoAe OT 6aka kK KapbropaTopam

TONNMBHOM Gake

Puc. 2.9r TonnueHbIK Hacoc [A] u dunbTp (B) pasmeweHsbl B

Puc. 2.10a MoponoHoBbLIN hUNbTP € MacrsAHOW MPOMNUTKOM,
ucnonb3yembiin Ha moToumkne Kawasaki ZX6-R

3MNeMeHTOB nopbl B Bymare Bce GonbLue 3abu-
BalOTCS, COMPOTVBIIEHWE MOCTYMatoLLIEMy BO3LyXY
BO3pacTaeT, 1 cmecb nepeoboraiyaetcs. Mpn
MCTOSb30BaHNN MOPOIIOHOBOIO 3reMeHTa: Kak
TOMbBKO MPOMAcHEHHas NMOBEPXHOCTb MOKPOETCS
YacTyLaMU My, pUnBTP YTPATUT CNOCOBHOCTL
YraBnvBaTh Mblrib 40 TeX Mop, Moka ounsTPyHoLLIMIA
3reMeHT He ByaeT o4MLLEH N 3aHOBO NPONUTaH
Macriom.

Puc. 2.10B Paspe3 Tunu4HOro
Kopnyca Bo3gyLHoro counsTpa

Kopnyc e030ywiHoz20 ¢hunbmpa

PaHbLLe koprnyc Bo3ayLLHOro cunbTpa TONbKO
BbIMOSTHAN POJib KOXyXa Ans (bmanpyrou.lero
anemMeHTa, U Ha 60nbLUMHCTBE HEBGONbLUMX

BHEA0POXHBIX MOTOLIMKIIOB 3TO MO-NPEXHEMY TaK.
B nocrnenHvie roabl OH NpeBpaTUIcA B HEOTbEM-
NEeMYO YacTb CUCTEMbI MUTAHUS Ha CMIOPTUBHBIX 1
OVHaMUYHbIX MaLLMHaX, HepaspbIBHO paboTas co
BYCKHOW cycTemoi apuratens (cm. puc. 2.108),

Puc. 2.106 ®PunbTp U3 rochpmpoBaHHON Gymaru, Ucnonb3yeMbIn Ha
moTtouumkne Yamaha R1

OH npepHasHayeH, Anst BbIMONHEHNs (hyHKLMN
HaKoMWUTENBbHOWM Kamepsbl; TO eCTb OH Moadep-
)KVBAET OTHOCUTENBHO MOCTOSsIHHbIE 0OBEM ”
[aBrneHve Bo3fyxa, Crnaxvsas U3mMeHeHus
[aBreHnst Boayxa, npovcxofsime npyu cMeHe
YacToTbl BpalleHusi, Takum obpas3om, YToObI
cMeceobpasoBaHMe He yxyAwarnoch [CM. puc.
2. Or, c1p. 2.24). 310 0COBEHHO BaXHO ANs
[BYXTaKTHOrO ABUraTensi, moToMy YTo, B MPOTUB-
HOM cry4yae, NOCTOSHHO M3MeHsioLLeecs AaB-
TIEHME 1 CKOPOCTb Bo3adyxa 3aTpyaHunm 6kl obec-
neYyeHme nocTosiHHoro coctasa cmecn. OBbIMHO
ANs NPeaoTBpaLLEHNs YXYALLEHVS XapaKTepUCTUK
CMOPTUBHbIX [BYXTaKTHLIX MOTOLIMKIIOB, CMpOEekK-
TVPOBAHHBIX HA OCHOBE JOPOXHBIX MaLLMH, ChrETP
N KOpryc-HaKOMUTESbHYIO KaMepy OCTaBnstoT
MOMHOCTLIO OPUMMHaNbHBIMU. 3TOT 3dhdpekT He
CTOIb SIPKO BbIP@KEH HA YETbIPEXTAKTHLIX Ma-
LUMHAX, TaK KaK paspexeHre npuy Brycke Boagyxa
B Kamepy CropaHusi BbilLie, HO OH MO-NPEXHeEMy
CyLLIECTBEHEH.

Kopnyc Bo3gyLLHOro counbTpa BbIMOSHAET eLle
OfHY BaXKHYIO POMb - YNpaBIeHnst KapTepHbIMM
rasamu [cm. naparpad 11).

Cucmewmbi eo3dyxo3abopa

MpoTtotun cuctembl Ram-Air koMmnanust Suzuki
npeacraeura B 70-e roabl. B ocHoBe 3T cricTeMb!
nexana Teopusi 0 noaaye MakcuMaribHo BO3-
MOXHOrO KONMM4ECTBa BO3AyXa B CUCTEMY BryCKa,
C MCronb30BaHWEM CKOPOCTW MOTOLWKNA, Anst
3abopa, HanpaBneHns " cxatus
rnoctynatowero Bosayxa. B coBpeMeHHbIX
KOHCTPYKLMSIX Anst
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Puc. 2.1 Or KoHcTpyKuUMsa 3TOro Kopnyca Bo3aywHoro ounbtpa motouumkna ZX10
AEMOHCTpUpPYeT NepBooUepeHOe UCMONb30BaHWe HaKONUTENbHOM Kamephbl (pecuBepa)

MOBbILLIEHNS JABMNEHVSI BO3AyXa BHYTpU Kopryca
BO3AYLLUHOrO oUnbTpa UCMONb3YTCA BCEBO3-
MOXHbIE CUCTEMbI BO3[yX03a00PHUKOB, KaHaroB
N wraHroB (cm. puc. 2.10gm). [MocnepHen
paspaboTkoii B obnacmm CINOPTUBHBIX
MOTOLMKIIOB SIBMSIETCS1 CUCTEMA, B KOTOPOW
npYMeHeHa 3acrfioHka B Koprnyce BO3[YLLHOro
dunbTpa, perynupyroLlasi pacxof, Bo3ayxa Ha
BXOA€E B (OUILTP COrMacHO YacToTe BpaLLEeHUs
psuratens (cm. puc. 2.10e). B ananasoHe ot
HU3KNX [0 CPEAHMX YacToT BpaLleHus ABuraTens
3acroHKa 3akpbiTa. B ananasoHe ot cpegHnx Ao
BbICOK/X YaCTOT BpaLLEHNsl ABUraTensi 3acrioHka
OTKpbITa. [PUBOA, 3aCHOHKY OCYLLIECTBISETCS TS
ToWA, NprcoeanHsIEMON K anadparme, Kotopasi, B
CBOIO OMepe/ib, PabOTaET OT PaspeXeHUs BO BITyCK-
HOM Konriektope. PaspexeHvem Ha aviadparve
YMNPaBMSIET 3MEKTPOMArHUTHBI KranaH, a um, B

CBOIO oYepeab, ynpaBnseT 6ok 3MeKTpoOHHOro
ynpaerneHus. 3aaaya cUCTEMbI COCTOUT B TOM,
YToGb! PEryrMpOBaTL NapaMeTPb! CKOPOCTU U 1aB-
NEHVs BO3ayXa AN UX HAWUMYULLIETO COOTBETCTBUS
BCEM AVarnasoHaM YacToT BpaLLeHUs ABuraTensi.

11 Cucrtembl CHUXeHUs
TOKCUYHOCTU BbIXJIona

B pesynbTate npoLiecca cropaHus B MOTOLMKIET-
HOM ABuratene obpasytotcs yrmesogopoasl (CH),
okuch yrnepoga (CO) u okemgbl asota (NO).
Bbi6pockl CH cocTosT 13 Chiporo, HecropesLLEero
TONMMBa, KOTOPOE NPOXOAUT Yepes ABuraTerb.
OHW yKa3bIBaIOT Ha CyLLIECTBEHHbIE HapYLLIEHUS B
cropaHuu, cMeceobpasoBaHUM UNM Ha MexaHu-
Yeckyto HemcnpaeHocTb. CO - YacTU4HO cropes-

Luee Tornmeo, n3bbimrok CO ykasbiBaeT Ha obora-
LLiEH/Ee CMecy, BbI3BaHHOE W U3DbLITKOM TOrUvBa,
unn Hegoctatkom Bosayxa. NO, obpasyeTcs us-
3a YpeamepHoro obeHEHUs cMecy [HepocTaTka
TOMNMBa, U3GbITka BO3AyXa) UM OYEHb BLICOKUX
TemnepaTyp ABurarterisi.

BcemupHas NoTpeBHOCTb B CHUDKEHUU KOMW-
YecTBa BpedHbIX BbIOPOCOB B OTPabOTaBLLIMX radax
NpVBENa K PasBUTUIO CUCTEM CHIDKEHUS! TOKCUY-
HOCTW BbIXIiona Ha aBTomMobunisix, obecneyu-
BaOLLMX BbINOINHEHVE AEVCTBYHOLLMX HOpM. XOTS
3TU HOPMbI B pa3niyHbIX CTpaHax pasfnyHbl, B
COBOKYMHOCTV OHY MPYBENU K CHYDKEHWIO LLYMOB
ABWraTens u BbIX/IONa, a Takke CHUXEHUIO
BbIOPOCOB CMCTEMaMU MUTaHWUSA U Bbinycka.
CTporve 3akoHoAaTernbHblE aKTbl, OrpaHu4u-
BalolLie YPOBEHb BpedHbIX BbIOPOCOB, Yxe
npuHsTbl B KanndpopHim (CLLA) n Liseriuapun, a
MOTOLMKIbI,  MpedHasHadeHHble  AnA  3TuxX
PEMVIOHOB, OCHALLI@OTCH CUCTEMaMU CHVDKEHUS
TOKCMYHOCTM  Bbixnoma. C 2006  roga
obsizaTernsHoe orpaHuyeHvie BblOpocoB
MOTOLKIOB, OOBbEM  ABuratens  KOTOpbIX
npesbiwaeT 150 ky6.cM., KOCHETCS rocyaapcTs
- uneHoB  EBponeiickoro  CoobLuecTsa.
CHWXeHVe LUyMa Bbirycka Obino AOCTUTHYTO 3a
CYET YNyYLIEHUs KOHCTPYKLMU FnywmTens, a
LUyMa ABuraTers - 3a CHET MUCTONb30BaHUsA Xua-
KOCTHOTO OXMNavkAeHUs 1 BUOPOU3OMSALIMOHHBIX
maTepuarnoB. CHkeHMe BbIOPOCOB BpedHbIX
ucrapeHuini obecneYnBaeTCs MCMonb30BaHEM
cucTeM, NpefoTBpaLLaoLLMX NonagaHne B aT-
Mocdepy KapTepHbIX rasoB U HEeCropeBLLEro
Tonnmea (M3 ApeHaXKHOro OTBEPCTUSA TOMIIMBHOMO
©aka). BbIbpoch! oTpaboTaBLLMX FA30B CHIDKAIOTCS
Bnarogaps TLwaTensHOMy ynpaBneHuo nogaven
Tonnmea, obecrneyrBaeMoMy CUCTEMON Bripbicka
TONMMBa, CUCTEMaM BTOPUYHOO BO3ayXa [peLmp-
KynsumMm Bosgyxa), ynydlalowmx JoropaHve
oTpaboTaBLUMX Fa3oB, U KaTanuTUYECKUM
HelTpanmsaTopam.

Puc. 2.1 Op Ceitvyac npoun3BoauTenu NOJSIHOCTLIO UCMONL3YHOT NOoTeHUMan Kopnyca Bo3gywHoOro ¢unbTpa 3a cyer BO3D,yXO3360pHVIKOB Ha
nepeagHUX naHensax oGTekartens, yBenMiuBaroWuX MakcumMmarnibHoe aaBrieHne Bo3ayxa [cxeMa CUCTeMbI Bo:myxosaﬁopa motoumkna Kawasaki

Z7Z-R1100)
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Puc. 2.10e HekoTopble nponssoguten
UCMOSb3YIOT N3MEHSAEMYIO FeOMETPUIO
BMYCKHOro TpakTa AN JOCTUXEHUS

KnaraH, ynpasnaAioLLmMi NocTyrnneHuem sosayxa

b

L

|
npegcTaernieHa cuctrema moroumkna GSX- '[
R750). UeHTpanbHbI knanaH, ﬁg
pacnonoXeHHbI BO BXOAHOM KaHane ”‘\z‘?\-"
Koprnyca Bo3AyLUHOro onnbTpa, NOSIHOCTbIO
OTKPbIT MPY BLICOKUX YacTOTax BpaLleHus 1
3aKpbIT MPU HU3KMX YacToTax BpaLLeHUs
Asvratens

Hamnyqu.leﬂ MOLLHOCTU KaK NpU BbICOKUX, o 1
TakK N Npn cpeaHUX CKOpoCTAX BpalleHna F e

KoneH4yaToro Bana asuratens (Ha PUCYHKe

Mpwson knanaHa

Cucmembi CHUPKEeHUs1  [jaeneHue BHYTPU [OBUratens MOCTOSHHO W3MeEHs-
MOKCUYHOCMU KapmEpPHbIX 28308 eTca. VI3 atoro crnepyeT, 4To ABuUraTento Heobxoaum
KaKol-HUbyab canyH wum BeHTUnsAWMs. Kpome Toro,
rassl MpOPbLIBAIOTCA MPU CropaHM Mo KomnbLIEBbIM
YMINOTHEHUSIM U3 KaMepb! CropaHisl B KapTep.

Mpn pabote pBuratenss ero pgetanu,
KoTOpble OBuratoTcst BO3BpaTHO-
nocTyrnaTenbHo, —3acTaBnsloT  BO3AyX B
KapTepe nepemMeLlaTbecs, Tak YTo

Puc. 2.11a TunmyHaa cucteMa BEeHTUNALMU KapTepa

la3bl, nNpopbisaloUUecs: 8 KpUBOWUHYIO KaMepy & npoyecce ceopaHusi (YepHble cmpersku),
yeriekatomcsi 8 Kopriyc 8030yWHO20 ¢huibmpa, 20e OHU CMewUsaromcs € rOCMynatoU4UM CeeXUM
8030yxoM (beribie cmpersiku] u nocmyraom 8 kapbropamop, O moz2o Ymobbl 8bl2opems 8 rnpouecce
ca2opaHus.

Ha yeTbipexTakTHbIX ABuratensx Ang npeaot-
BpaLLeHWsi nonagaHns B aTMocdpepy Bosagyxa,
HaxopsLLErocs B KapTepe, CUIbHO 3arpsisHEHHOTO
MacrnoMm 1 onpefeneHHbiM  KONMYECTBOM
Hecropeslliero Tonmuea. [lpopBsasLuerocs Mo
nopLUHAM, Jenaetcs  cregytowlee.  Bosgyx
OTBOAUTCA B KOPMyC BO3AYLLHOrO dunbTpa npu
MOMOLUWM  LUMaHra,  KOTOpbIN  HasblBaloT
"lunaHrom BeHTMNSAUMM kapTepa" (CcMm. puc.
2.11 a). OBbIMHO Nepen, LLTaHToM BEHTUNALMM B
KapTepe pacnonaraetcs Kamepa c
MacrnooTOoHMKOM, yrnaenveatoLLmM GornbLuve
YacTuUbl Macra, KoTopble 3aTeM OTBOASTCA
obpatHo B nogaoH. Bosgyx, nmpolueawmin yepes
Hee, Bce elle TWATENbLHO rMepemMellaH ¢
MacnsHbiM "“TymaHom'. OH HanpaensieTcs B
mMacrooTgenuTens  (pacronaratowuiica  nubo
nepes Kopnycom BO3AyLUHOro dunbTpa, o
BHYTPW HEro), B KOTOPOM Macrio oTAensietcs u
HanpaenseTcsi B CANBHON Oak unn B 3aKpbITYtO
OpeHavkHYo TPyDKy (KOTopyto neproanyecky Heob-
XOAVIMO OMOPOXHSATL). Tem BpemeHeM, OCTaBLLNIA-
cA  BO3OyXM "MacnsHbii  TymaH' ~ 3aHOBO
ronagatoT B Kopnyc BO3AyLIHOro cunbtpa, a
3aTeM B [Buratenb BMECTe CO CBEXUM
BO3YXOM, FAe CropaloT Ha TakTe paboyero
xoaa.

Cucmema CHUKEHUs moKcu4YHocmu
ucrnapeHut monnusa

3Ta cucrtema, Hocsilasi HaseaHue "EVAP",
npefoTBpaLLaeT nornagaHue napos Tornnvea u3
Gaka B aTmocdepy, NorroLLast Ux B 3arofHEHHO
ApeBecHbIM yrrem emkocTu. CornacHo 3akoHoda-
TenbCTBY, HauMHas ¢ 1984 roga, B KanndpopHum
(CLLA) cucrema ycTaHaBnvBaeTCs Ha BCe MOTO-
LKrTbl, OHa Taioke ucnonb3ayeTes B LUseiuapun.
Ha moToumknax 6e3 cuctembl EVAP BEHTUNALMS
Gaka ocyLLeCTBMSETCA B atMocchepy Yepes canyH
B KpblLLKEe 3anvBHON rOPfIOBUHbLI UNN Yepes
BEHTUMSALMOHHBIN LLIMAHT.
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Kpuitiika TornnueHoro baka
TonnueHeWi Hacoc O¥demie
TonnuaHbiA Gak A i
napas Tonnuea
\ BeHTUNAUNOHHSEA
TpyOKa
BeHTnnAUMoHHbIE
LUnTaHr /
Kawanw ~ Krpemsemy ‘|
O4YUCTKM LANAHOPY - I
: ABMraTend
) H KnanaH onpok1asBaHUA
—_—r Iy
: A«
N S
knanaH [asTomaTn-ec- BoCTs
X | Kuii TONmMBHEIA KpaH) z
<= Tonnuso PacripesenntensHui
KnanaH 04MCTKH
~alf== Y1EB0A0POAHKE NCTIBDEHUA
H31252
«&€« “ycrewd Bosayx
Puc. 2.11 6 Cuctema EVAP, npumeHsitowasics Ha moTtouukne Suzuki GXR-R750
Mpv HepaboTatollieM ABuraTerie napbl TOMNMBA U3 BIYCKHOM Tpy6onposoae OTKpbIBaET KnanaH onpokuabiBaHUs 3aKkpbIBAET U NpeaoT-
H6aka HanpaBnsATCA Yepes KnanaH OMPO- pacrpedenuTeNbHbI KnamnaH O4MCTKW, U BpaLLiaeT Mobyto yTeUKy Tornnmea Yepes Hero B
KAObIBAHWA B €MKOCTb, [}e OHU MOrMOLAOTC U Torda Mapbl, XpaHslMecs B eMKOCTH, cryyae onpokuabiBaHWA MoToLwmKna. B Kpbillke
XPaHATCA BO BPeMsi CTOSHKA MOTOLMKTA [CM. puC.  mogatoTcsi B KapGropaTop U cropatoT Ha TakTe 3an1BHOIA FOpPrIoBUHBI €CTb 0BpaTHbINA KnanaH,
2.116). Mpw 3anycke ABuUraTens paspexeHve Bo pabouero xopa. KOTOPpbI NporyckaeT Bo3ayx B 6ak no mepe
yMeHbLLEeHUs oGbemMa Tonmnvea, HO NpeaoTapa-
Boanywei unsp | LjaeT Nntobble MPOTEYKM NapoB Torrvea Hapyxy. B

PacnpenenurensHeii
knanaH cuctems PAIR

OBpatHei
KnanaH
CHCTEML
PAIR

OBpatHeivd knanaH
chcremsl PAIR

Yucrwid Boaayx ==

Orpaborasiuve e
rassi

.I H31747

Puc. 2.11 B Cuctema PAIR, npumeHsitowasica Ha motouumkne Honda Firestorm

HEKOTOPbIX CUICTEMaxX BCEBO3MOXHbIE UCMApEHMS
13 kapblopaTopa TaioKke OTBOASTCA B €MKOCTb
Yepes ABYXXOAOBOM knanaH, AonycKaloLmi
NPOXOXAEHVE Napa OT kapbopaTopoB B EMKOCTb
(Mpv HepaboTatoLLEem ABUraTerie] 1 No3BOMAHOLLMIA
napy npotekatb obpaTHo (Npu paboTatoLiem
apurarene).

Cucmema CHUWKeHUs1 mOKCcUYHoCmU
ompabomasuuux 2a308

CucteMbl nogaydm Bosgyxa

Cvctema nofaqm Bosayxa, kKoTopast HacTo Hasbl-
BaeTcsa "PAIR" (pulse secondary air), CHkaeT
KOINMYECTBO HECropeBLUMX YrNeBOAOPOAOB,
OTBOAMMBIX C OTpaboTaBLMy rasamu. B Hel
Vcronb3ytoTes NynbcaLmy oTpaboTaBLLvX rasoB
Ans Nnofcoca CBEXero Bo3ayxa B BbINyCKHble
KaHanbl, rie OH NepeMeLLMBaETCS C HarpeTbiMm
BbIX/TONHbIMA  rasamMu  (cm. puc. 2.11 B).
[ononHuTenbHbIN KUCIopoA, CnocobCcTBYET Npo-
OOIMKEHMIO CropaHus (LoropaHuto), no3Borsio-
LLieMy BbIrOpPeTb HECTOPEBLLMM YITEBOAOPOAAM,
Takum 0BpasoM CHKasi TOKCMYHOCTb BbIOPOCOB.
JlenecTkoBble KnanaHa ynpaensitoT pacxonom
BO3JyXa, NOCTynatoLLEero Yepes kaHarbl, OTKpbI-
BasiCh MPU HANW4MN Pa3PEXEHNS 1 NpeSoTBpaLLias
NpoTeYKy oTpaboTaBLLMX ra3oB NPy HaNU4UK
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U3BLITOYHOTO AaBneHusl. OTCEYHON BO3OyLLHbIN
KranaH nepekpbIBaeT nogady Boagyxa npu Top-
MOXEHWUN ABuratenieM, TeM cambiM NpeaoT-
BpaLLias oBGpaTHbIE BCrbILLKUA.

Karanuruueckue HeATpamMB3aTOPH

OrpaHnyeHHoe MCTonb3oBaHNeE KaTarMTUYECKUX
HEeTparmM3aTopoB Ha MOTOLIKITax BbIno cBA3aHO
C OTCYTCTBMEM MOJAENeN C CUCTEMOW Bripbicka
Tonnvea. 3Ta cucTeMa OYeHb BaxkHa B criyyae
NPUMEHEHUs KaTanu3aTopa, NMOCKOMbKY OH
paboTaeT acppeKTUBHO TONbKO MpU CTPOro
onpeneneHHbIX YCroBUSIX, KOTopble kapbtopaTopb!
He MoryT obecneunTb. CyLLEeCTBYIOT NpUMepbI
UCTOMb30BaHUA KaTanMTUHECKUX HeTpanmsaTo-
poB Ha Mogensx ¢ kapbiopaTopHbIMKU ABU-
ratensmMu. 3Tn crcteMbl 00bIMHO oBopyaytoTCs
OTCEYHbIMM TOMIIMBHLIMM KManaHamy, KoTopble
NPEOOXPaHSIOT KaTanUTUYeCKuiA HeTpanmsaTtop
OT MOBpPEXAEHMS, CBA3AHHOIO C NnonajaHuem B
Kamepy CropaHus rnepeoboralleHHON CMecu.
KatanusaTop - 310 BeLecTBO, KOTOPOE UHULIN-
MpYeT XVIMWUYECKYIO peakLmio Mexay ApyruMn
3MeMeHTaMn, HO CamMO HEMOCPEeACTBEHHO B
peakumm He yJacTsyer. [NpeumMyLLecTBo 3Toro B
TOM, YTO Npu paboTe KaTanMsaTop He pacxo-
[yeTCs, N CBOICTBA €70 HE MEHSIIOTCS, TaK YTO OH
npopoIpKaeT paboTaTb, HECMOTPS Ha BCe, BOKPYT
Hero npovcxoasiee. Cam no cebe kaTanutu-
YecKui HerTpanusaTop HeobCny>KMBaEMbIA, HO
OH O4eHb XPYMNKUA 1 MOXET ObITb MOBPEXAEH Npu
HEeNCrpaBHOCTN CUCTEMBI BbINyCKa; Takke OH
MOXeT ObITb NOBPEXAEH MPU UCMONb30BaHWN
3TUMNPOBaHHOTO GEeH3NHa UMM HemnpaBUIbHON
TOMMMBOBO3AYLUHOW cMecy.  Katanutuyeckuin
HelTpanusaTop - 3To "mopuctas’ cTpykTypa,
KOTOpas ycTaHaBNMBAETCH B CUCTEMY Bbirycka
nepep rmyLumTenem wyma (cm. puc. 2.11r). OHa
COAEPXUT KaTanusaTopbl -

Karamuruyeckwid HedtpanmaaTop

00bI4HO MNaTUHY, Nannaguin u Poaui, KoTopble
UCMONMb3YHOTC OTAENbHO WU B COEOUHEHUSX,
-ANS OCYLLECTBMNEHUS XUMUYECKUX peakLmii
BPeAHbIX BbIOPOCOB B 0TpaboTaBLLMX rasax, no
Mepe UX MPOXOXKAEHUSA MO BbIMYCKHOW CUCTEME.
OHu npeobpasytor CH, CO 1 NO, B 6e3onacHbIin
BOASHOW Nap, ABYOKUCb YrriepoAa U KCTOPOA,
MopucTas cTpykTypa yBenmuvBaeT NoBepXHOCTb
Onst obecrneyeHns pearvpoBaHns BCEX BpeaHbIX
BblGpocoB c COOTBETCTBYHOLLWIM ]

KatanusatopoM(amu), HO NpuM  3TOM He
yBernuuvBaeT COMPOTVBMEHNE MOTOKY.
PacnonoxeHue KaTarnmT4eckoro
HelTpanuaatopa B BbINYCKHOW cuUcTeme

0byCcroBneHo YCroBrsiMI paboTbl, MOCKOMBKY OH
MOXeT  (pyHKUMOHMpOBaTb B  Mpedenax
3a[aHHOrO  TemmnepaTypHoro VHTepBana.
KaTanutuyeckuin HenTpanmsaTop MOXeT Hop-
ManbHO (PyHKLIMOHNPOBATL TOMBKO Ha HEITUIU-
poBaHHOM OeH3nHe. 3TO CBS3aHO C TEM, YTO
NPOAYKTbl CropaHUs 3TUMMPOBaHHOTO GeHsvHa
cofepxat TPyAHOyAanseMble OTNOKEHUS, KOTO-
pble yXyALwatoT JOCTyn oTpaboTaBLUMX rasoB K
KaTanmsartopy.

12 Cuctembl Bbinycka

Obuwue npuHyUsI

OyeBMAHO, YTO 3ajaya BbIMYCKHOWM CUCTEMbI
COCTOMT B TOM, YTOObI OTBOAUTL BhIXOASALLME U3
KaMepb! CropaHusi rasbl OT MaLLUHbI U BOAUTENS,
OXMakaaTb WX U CHIDKaTb ypoBeHb Lwyma. Ecrin
ropsivie rasbl 113 BbIMyCKHOMO KaHaria BbITECHAMMCH
Bbl HEMOCPEACTBEHHO B aTMocdepy, TO MOMMMO
Toro. YTto onnasunock Gbl NMEPeaHee Kpbiro U
LLIMHa, YPOBEHb LLyMa Bbirn Gbl HEBLIHOCUM, a NPyt
KOHTaKTe NMoboro HeBbIpaGoTaHHOTO TONNKBa C
KUCMopoOOM  Bo3dyXa Mpoucxogurio 6bl - ero
B3pblBHOE CropaHue. [losTomy — BbimyckHast

Harymk kucnopona

lMopucTan cTpykTypa

Puc. 2.11 r TAINUYHbLIA KaTaNUTUYECKUA HerUTpanusaTop
Hamuuk kucriopo0a (s15iMb0a-30HA| omMozaem cucmeme erpbicka moriiusa obecriedums udeasibHble
ycriosusi 01151 pabombi Kamasumu4yecKo2o Helimparnu3samopa.

cucTeMa OTBOAWT rasbl B HanpaBneHny HKHEN
3afHeli YacTu MaLLMHbI, MO3BOMSS UM HECKOIBKO
OXNaaNTbCsl U YCTpaHss  HexenaTenbHble
TEHAEHUMN K BHELLHEMY CrOpaHuio.

MeHee ouyeBUAHOW (HO HEe MeHee BaXKHOW]
3apaveil BbINYCKHON CUCTEMbl SIBNSieTCS
UCMONb30BaHNE 3HaKOMEPEMEHHbBIX NynbCcaLmin
[LaBreHusi, obpasytoLLMXCsl Ha KaxkaoM paboyem
TaKTe, ANS YNy4LEHNs O4YUCTKM U HaMonHEHWs!
KaMepbl CropaHuis.

BbInyckHble cuCTEMBI 3TOTABMMBAIOTCS 3 CTanu,
a 3aTeM MOKpbIBalOTCS XPOMOM MIN OKpa-
LUMBAOTCS XKapOCTOMKOMN KpacKoml, XOTs B
HEKOTOPbIX CUCTEMaXxX Afsi MPOTUBOCTOSIHUS
KOPPO3UM NCMOSb3YETCS HepPXKaBEtoLLasi CTarb.

BniuaHue nynscauudi
ompabomasuuux 2a3o8 Ha rpodysKy
[oBOpSA AOCTYNHBIM A3bIKOM, B pe3ynbTare Kaxk-
[0ro TaKTa cropaHusi npu ABKEHUM rasa B Bbl-
nyckHol Tpybe obpasytoTcsi BomHbI BbICOKOTO JaB-
neHus. 3a BOIHOW BbICOKOrO AaBMEeHNs ecTecT-
BEHHO CreayeT BOMHa HWU3KOro AaeneHus. B
HEKOTOpOI TouKe [onpeaensemMoi KOHCTPYKUMEN]
CYCTEMbI BbiMyCka YacTb BOIH BbICOKOTO AABMEHNS
COyLapsIlOTCS C CUCTEMOW, W, B TO BPEMS], Kak
OCTaBLLASICA BOMHA BbICOKOrO AABMEHVs MoKnaeT
Tpyby, BONMHa HU3KOrO AABMNEHS, CrieaytoLLasn 3a
Hell, oTpaxkaeTcsl Hasaf. OTa BOMHA HU3KOTo
[JaBneHnst cnocobCTBYET HaMONMHEHWIO Kamepsbl

CropaHisi  CBEXeli roptoyeit  cmechlo  Ans
criefylollero  LMkna.  3atem  oTpaxeHHas
BOIHA BbICOKOMO [nonoxuTernsHoro]

[OABINEHVst UCTIONb3yeTCA AN NpefoTBpaLleHus
HEMOCPEACTBEHHOIO BbITEKaHVSI MOCTYMatoLLEN
CBeXell cMecu Yepes BbINYCKHOWM KaHar, npu
3aKPBITUM BBIMYCKHOMO KranaHa. A criefytollas 3a
Heln BomHa Hu3koro(oTpvLAaTENbHOMo)AaBMneHus
ucrnonb3yeTcs ANA yAaneHns otpaboTasLuero
rasa u3 kKamepbl CropaHus, Mo Mmepe Toro, kKak
BbIMYCKHOM KraraH CHoBa OTKpbIBaeTcs. JnuHa
KaxgoW  TpyObl  BBIMYCKHOW  CUCTEMBI
TWaTenbHo noabupaeTcs AN Toro, YTobbl 3Tn
MynbCaLmn AaBMeHUs okasanvcb B HE0OXoaMMON
TOYKE B 33f@HHbI MOMEHT BPEMEHM, NMO3TOMY
KOHCTPYKLUMSI 3TOW CUCTEMbI BO MHOMOM pe-
LwatoLasi. BeinyckHas cructema CKOHCTpyupoBaHa
TaK, YTO Haury4LLMe XapaKTepycTUkN ee paboTbl
[a BMecTe ¢ HUMK 1 xapaKTepUCTVIKA MOLLIHOCTU
[Apuratersi) obecrneyMBatoTCs B Y3KOM JyanasoHe
YacToT BpaLLeHusi. 3TO 03HAYaeT, YTo Mpu oc-
TanbHbIX YacToTax BpalLeHUs ABuratens roka-
3aterm ero pabotel OygyT Xxywe. BrwmsmHue
KOHCTPYKLMM BbIMYCKHOI cucTeMbl Boree 3ameTHO
Ha [ByXTaKTHbIX [JBUraTernsx, 4YeM Ha uYe-
ThIPEXTAKTHbIX, HO B LIEMOM BKNaf BbIMyCKHOW
CUCTEMbI B XapaKTepVCTUKM MOTOLMKIa nopa-
3UTEneH.

Mywumens wyma

YuuTbiBas B3pbIBHOW XapaKTep NpoLeccoB BHYT-
PV Kamepbl CropaHusi, HeyaUBUTENBHO, YTO C
oTpaboTaBLLMMK ra3amm obpasyeTcs AOBOMbHO
MHOrO LLyMa, 1 A1 COOTBETCTBUA aKTam, perna-
MEHTUPYIOLLIMM Ypoeet b LLyMa, ero Heobxoanmo
sarnywartb. Bo3amoxHo, TepMuH "rnywntens
Lyma" 3ByYUT CIINLLKOM ONTUMUCTUYHO, HO,
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Puc. 2.12a Pa3pe3 TMNUYHOM BbINYCKHON CUCTEMbI YeTbIPEXTAKTHOrO ABUraTens

[JanbHeiilee opoGreHne MMMYNbCOB LuyMa
MPOUCXOZMUT MpY NPOXode Yepes nepdoprpo-
BaHHble 3KpaHb! UK Yepes METaNMNHECKYHO CETKY
N HabuBKYy M3 MUHepanbHOW BaTbl Unu et
nopo6Horo matepuana. [Opyrimu criosamu,
rpyBble naHauarbHble KorebaHus paspyLuakoTcs
Ha MeHbLUMe MO BEMYMHE 3BYKOBbIE BOIHbI,
MHOTVEe 13 KOTOPbIX B3aMMHO noraLuatoTcs. Ko

HECMOTpPSA Ha BCe, 3TO 3ameyvaTenbHoe YCTpoit-
cTBO. 3a4a4Ya CocToUT B TOM, YTOObI 0BecneunTs
MaKcMManbHO CBODOAHOE MPOXOXAEHWE rasoB C
OHOBPEMEHHbIM OTBOZOM W3OBITOYHOW 3HEpvK,
nposiensilolLleics B Buge Wwyma. Yacto ato
pocTuraercs 3a cyet MOTMOLLEHNS;
BbIPbIBAIOLLMECA rasbl 3aMearsitoTcst bnarogaps ux
pacLUMpeHuio B Kopryce rnyLumMTens wyma.

Puc. 2.126 PacnonoxeHue knanaHa cuctembl EXUP Ha moTtouukne FZR1000

BpeMeHM BbIxoAa OTpaboTaBLUMX ra3oB K3
BbIXITONHON TPYObI MMyLLMTENSA YpOBEHb Luyma
JocTuraet  nmpuemnemoro  yposHs.  [pyroi
nogxod K KOHCTPYKLUMM  [TyLUMTens  Lyma
3aKnoyaeTcs B TOM, YToObl pa3fenuTs koprnyc
TMyLUMTENA HA MHOXECTBO HEOOIbLLIMX OTCEKOB,
MO HVM rasbl ABVDKYTCS B Pa3NHHbIX HarpaBneHVsix
Mo AOBOMBHO UBWMMCTOMY NyTW (CM. puic. 2.12a).
[lo Toro Kak MoKVHYTL BBIXIOMHYHO TPYOy, 3BYKOBbIE
BOJTHbI HEOAHOKPATHO OTPAXKAKOTCS, KaXkapli pa3
Tepsis  Hebomblylo om0 aHeprvn.  Ha
OOMbLUMHCTBE  COBPEMEHHBIX  [JOPOXHbIX
MaLLvH oba 3TVX MOoAXOAa YacTo 0ObeauHSIOTCA
ONSA MonyYeHnss MakcuMarnbHO 3heKTUBHBIX
cucTem.

Budbi cucmem ebirycka
YembipexmaKkimHbix dguzameriel
O6GbIYHO Ha YeTbIpeEXTaKTHbIX ABUraTensx
YCTaHaBIMBAIOT MO OAHOMY MaTpyoKy Ha KaxKablIi
LM HAP, XOTS HA HEKOTOPbBIX OOHOLIMIMHAPOBBIX
nBuratensx Gonblioro obbema ux Aea. At
naTpybku HasbiBaloTCA “Konnektopamu” nnu
"BbINyCKHbIMW Tpybamu". [JoBONbHO YacTo Ha
MHOMOLIMNMHAPOBbIX ABUraTensix BbiMyCkHbIE TPy-
Obl COSAVHAIOTCS U BbIBOASATCS B OAMH MTyLLATENb
LLIYMa, HO KOHKPETHbIE CXEMbI LUMPOKO MEHSIOTCS
B 3aBMCMMOCTU OT YMCIa LMMUHAPOB, MX pacro-
NOXEHUs, TUMa MOTOLMKINA, OBLLEN KOHCTPYK-
LyK, pacnpefeneHns Beca U orpaHuyeHuid no
PacrornoXeHUo Y3roB BbINycKHON cuctembl. Ha
[aHHbIA MOMEHT OOLLIEMPUHSITLI CUCTEMbI "ABa B
oovH', "Aga B ABa", "TpU B OOUH", "4eTbIpe B ABa B
oguH", "JeTbipe B oauH", "LWWecTb B ABa" U Tak
panee. Taioke CyLLECTBYIOT CUCTEMbI, B KOTOPbIX
MPUCYTCTBYIOT MOMepeYHble TpyObl, CBsI3bIBaKO-
LLvie BbIMyCkHble TPYOb! UM KOMMEKTOPbI, KoTopble
YCTaHaBNVBAKOTCA MEXAY BbIMyCKHBIMU Tpybamu
W ryLmTenemM(samu) Lwyma.

Cuctembl EXUP, SET n H-VIX

Kak ynomuHanocb paHee, nyTeM HaCTPOWKM
MOXHO OobecrneunTb Haumydllee BrusHAE Nyrb-
cauuin ra3oB Ha MpoAyBKy (TOrnbKo Arns onpe-
[erneHHbIX YacToT BpaLLeHWs ABuraTens), a korga
370 06beanHsaeTCca ¢ ApyruMu akTopamm
KOHCTpYKUMM ABWraTtens Tak, YTO OHM Bce
paboTaloT rapMOHVNYHO, MoMyYalTCa 3ameya-
TerbHble MOLLHOCTHbIE nokasaterv. OpHako 3a
npeaenamm aTNx peXxvIMoB AsuraTernb pabotaet
oTHocuTEnbHO  HeadpdbekTBHO.  KomnaHus
Yamaha nepBoii paspabotana cuctemy
U3MEHEHNS] BHYTPEHHErO CeYeHUst CUCTEMbI
BbIMycKa 11, Takum o0bpasoM, foburace Nomy4eHus
MaKcUMaribHOM MOLLHOCTU BO BCEM AuanasoHe
yacTtoT BpaLyeHns. Vix EXUP (Exhaust Ultimate
Power Valve) pacnonaraetca mexgy YeTbipbMsi
BbIMYCKHBIMK TPyDaMu 1 [TTyLLMTENeM LLyMa (CM.
puc. 2.12 6-B). MoLHOCTHOW KnamnaH 3aKkpbIT B
[vanasoHe YacToT BpaLLEHVs OT HU3KX A0 cpef-
HUX, TEM CaMbIM YMeHbLLIAs cevyeHne Tpyobl, 1
OTKPLIT MpU Goree BbICOKNX, YBENUUMBAs CEHeHVe
TpyObl. YNpaBneHne ero oTkpbMeM U 3aKpbITVieM
NPV 3afaHHbIX YacToTax BpalleHVst ABuraTens
OCYLLECTBNSAETCA C MOMOLLBIO 3MEKTPOHUKY,
nocpeacTBOM cepBoMoTopa U TpocoB. [losxe
MOSIBUNMCb ~ KOHCTPYKLMKM,  NpefCTaBlieHHble
KoMnaHuen Suzuki B Buae ux cuctembl SET
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MolLHocTHOW KnanaH h B

(Suzuki ExhaustTuning], B koTopoii 1cronb3yeTcs
fipoccenbHas 3acrioHka, pacrnonoXeHHas Hemno-
CPeACTBEHHO 338 MECTOM COEAMHEHUS YeTbipex
BbINYCKHbIX TPYO B 0AHY, 11 koMnaHwen Honda. B nx
H-VIX (Honda Variable Intake/exhaust) gns
M3MEHeHNs pacxofa rasa WCnonb3ylTcs
OTAENbHbIE KranaHa B BbIMyCKHbIX Tpybax.

BbinyckHble cucmembl 08yXmakmHbIX
dsueamenel

Ha aByxTaKTHbIX ABUraTeNsX Ha Kakabli LMNMHOP
BCErfa ycTaHaBIIMBAETCA MO OAHOMY KOMMEKTY
BbINYCKHOW cuUCTeMbl (BbinyckHas Tpyba u rny-
LumMTErNb LUYMa), MoTOMY YTO obLuee BRUsHWeE rIy-
LUMTENS Ha XapaKTepUCTWKW ABUraTens ropasgo
CyLLleCTBEHHee, YeM Ha YeTbIPEXTaKTHbIX ABUra-
Tensx. Takum obpasom, AN AOCTUXKEHUS MaKCh-
MarnbHol 3hheKTUBHOCTU HEOOXOAMMO, YTOObI Y
KaXkgoro LmMnuHapa Gbina ceost BeinyckHas Tpyba.
Kak onucbiBanoch paHee, oTpaboTaBluve rassbl,
nokuaatoLme LUMNWHAP, BbIMOMHSAKT BTOpPOCTE-
NEHHY0 (PyHKLMIO, CNOcoBCTBYA HamomHeHUo
KaMepbl CropaHus Yyepes OKHa NpOAYBOYHOro
KaHana CBeXell CMEChIO; a CBEXWIA 3apsi, B CBOHO
oyepefb, crnocobcTByeT npoAyBke (MHave
-BblTECHEHMI0), oTpaboTaBwmx ra3oB. BuiGop
KOHCTPYKLIMM CUCTEMbI NPOCTOrO CKyTepa unu
MoTOUMKNa ANA pa3bes3foB onpefensercs
TpeboBaHueM Hambornee achekTMBHON paboThl
MoTouykna. Mpyu 3ToM MOLYHOCTb UMeeT peLua-

m’ follee 3HayeHWe, TEM He MeHee, CyllecTByeT
VHTPUrytoLas BO3MOXHOCTb AOCTUXEHUS ee
npupocTa 3a CYET eCTECTBEHHON CKIOHHOCTM
nynbCaumii BbIXIona Pe3oHUpOBaTb BHYTPU Bbl-
Puc. 2.12B Y3nbl cuctembl EXUP komnanumn Yamaha MYCKHOM CUCTEMbI.
Puc. 2.12r Pa3pe3 pacwumpuTtenbHoi kamepbl (pe3oHaTopa) BbiNyCKHOMW ObparHuid  Brxnon-
CUCTeMbl ABYXTAaKTHOro aoBsurarens KOHyC HaR
Tpyba
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TEX 0P, NOKa He AOCTUrHET 08paTHOr 0 KOHYCa.

TMpy OTKPETIAK BHINYCKHLIX OKOH 0TPaBoTaBLUME Fass YCTPeMARIOTCA Hapyxy
wresied B BLIYCKHYIO CCTEMY. [T0 MEpPE MPOABMXEHMA 8308 N0 CUCTEME BOSHA
BHCOKOIr0 A8BEHNA NOCTENEHHO PECLUMPABTCA M TEPAET CBOI0 CKOPOCTL, 10

nepen Tem Kak nopLUeHsL 3aKpoeT BuNyCKHLE OKHE.

Mo pocTwxeHnn 06paTHOro KoHyca raak CXMMaITCA M YacTUYHO
oTpaxaioTcA 0BpaTHO B BHIYCKHYIO cucTemy B chopMe OTpaxeHHoro
uMYbca. 370 NPeAoTBPaLLBET BLIXOL B BLITYCKHYIO CHCTEMY CBEXEN CMECH,

H.15986
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Cucrema nutaHusa u BbIlMYyCKHaA cUcrema

OTOT ahheKT MOXHO YCUnUTb TLaTENbHON
COBMECTHON NpopaboTKOW KOHCTPYKLMW Bbl-
nyckHow Tpybbl 1 rnywmtens. Cuctema CKoH-
CTpyvpoBaHa Tak, YTo BbinyckHas Tpyba nocre-
NEHHO NepexoauT B NPSIMOIA KOHYC rhyLuMTens
lwyma, B KOHLe KOTOporo pacronaraeTtcs
oBpaTHbI KOHYC, 3aKaHUMBAIOLLWIACA HEOOSbLLIONM
BbIXNIONHON Tpy6on, 3TO yCTPOCTBO HOCUT
HasBaHue "pacLumpuTenbHON kamepbl” (peso-
HaTopa) 1 BCTpeyaeTcaHa Hanboree AMHaMUYHbIX
OOPOXHBIX U BCEX CMOPTUBHBIX MalumHax. OHo
BbINONHAETYHKLIMUYNPABIIEHNSBONHAMN OKaTUA
BHYTPU pacLLUMpUTENbHON Kamepbl ANs JOCTU-
XEeHVS Hauny4yllero HanorHeHus LunuHapa.
Takoro adhcpekta HEBO3MOXHO  [OOUTHCA
KaKUM-nbo VHbIM criocobom.

[Mpy OTKPBLITUM BbIMYCKHOrO OKHAa rasbl BblTEC-
HSIOTCS B BbIMYCKHYIO CCTEMY, YeMy CriocobCTBYET
NOCTyNaKoLLMIA CBEXMWIA 3apag, UOYLLMIA N3 OKOH

npogyBoyHoro kaHana. OTpaGoTtasLuve rasbl B
BWAE BOJIH NPOABUrAIOTCH MO pacLUMpUTENBHON
Kamepe (pe3oHaTopy), MOCTENEHHO pacLLUNPSASCH
N Tepsast ckopocTb (cM. puc. 2.12r, cTp. 229).
Korga BonHa gocturaeT o6paTHOro KoHyca, oHa
CKMMAETCs M YaCTUYHO OTpaXkaeTcs obpaTHo, B
BWde obpaTHoii BonHbI. Kavepa cropaHuisi K sTomy
MOMEHTY BPEMEHM NepPENorHeHa, U N30bITo4Has
CMECb HaYMHaEeT 3amnorHATb BEPXHIOI YacTb
BbIMyCKHOW TpyObl. o Mepe Toro, Kak nopLueHb
3aKpbIBAETOKHANPOAYBOYHOroKaHara, obpartHas
BOITHa JOCTUraeT BbIMYCKHOTO OKHa, BO3BpaLLiast
M30bITOYHYIO CMECh B KaMepy CropaHus, rae oHa
YAEPKMBAETCS 3@ CYET NEPEKPLITUS MOpLUHEM
BbIMYCKHbIX OKOH. TakuMm 06pa3om, JoCTUraeTCs
nerkun acbcbekT "Hagayea', U MOLLHOCTb ABUra-
Tens BO3pPacTaeT Mo CPaBHEHWIO C OObIMHLIMU
ycrioBuaMn. K coxarneHnto, ormumMarnsHoe Ans
COo3[aHVIs 3TOro

achchexTa BpeMsi NMPOXOKAEHUS 0BpaTHO BOIHbI K
BbINYCKHbIM OKHaM AOCTUraeTcs npu ornpe-
[OeneHHoN YacToTe BpalLeHUs ABuraTensi, Bbillie
1 HDKe KOTOPOW ABuraTenb paboTaeT kak 0bbMHO.
[nsa Toro, 4ToObl BOCMONb30BaTLCA 3TUM 3d)-
dekTom, HeobxoamMma TLUaTeNbHas HacTpolika
cucTembl, obecneuymBatoLiasi MakcumarnbHoe
MCMonb30BaHNe AOMOMHUTENBHON MOLLHOCTU Y
"nopgxeara”, MOCKOIbKY NpY AOCTDKEHUN ABUra-
TENeM y3KOro AvanasoHa npupocTa MOLLHOCTU
3TO COBEpLUEHHO OTYETNUBO oLulyulaeTcs. He-
CMOTPS1 Ha OrpaHNYEHHYIO MPOJOIMKUTENBHOCTD,
nony4yaeTtcs HebonbLION NpUpoOCT Ha doHe
paBHOMEpPHOW BbIXOAHOW MoLlHocTu. Mo noc-
nepHel npuynHe obblMHO n3beratoT NpumeHe-
HUS1 pacLUMpUTENbHBIX KaMmep Ha pasbe3aHbIX
MalUVHax, rge HeoXuaaHHoe UNu BHe3arnHoe
BO3pacTaHe MOLLHOCTU CYUTAETCS HEHYXXHbIM
Wy Aa@>xe onacHbIM Mpy UHTEHCUBHOM ABVDKEHWM.
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Cucrema 3axuraHus

CopoepxaHue

Beenenne
VICTOYHVK NUTaHus. .......
KaTyLwka 3axuraHus
CBeuva 3aXuraHus..............
OnepexeHne 3aXkuraHusi n cropaHue..

1 Bseneuue

O WNPE

2 WICTOYMHWK NUTaHnS

PaccmoTpeB TexHUYecK/e acnekTbl ABYXTaKTHbIX
MYETBIPEXTaKTHbIXABUraTENENMCriocobbInogaqn
TONMMBOBO3AYLLUHON CMECU B LMMUHAP, MOXHO
nepexoauTb K MpoLeccy BocnnaMmeHeHus. Ons
paboTbl ABUraTens HeobxoauMo NpuaymaTth
KaKoW-HMBYab Ccnocob MHULMALMK CropaHust B
CTpOro onpefeneHHblni MOMEHT  KaXgoro
pa-Ooveroumkna.  Havbornee o6LLENPUHATLIM

crocobom ABMseTC ucrionb3oBaHve
KPaTKOBPEMEHHOW  BbICOKOBOSIBTHON  MCKPbI.
BbicokoBornbTHas  Mckpa  MPOCKaKMBaeT — C
M30/IMPOBaHHOTO  3rekTpoja B LEHTpe

3ananbHoO CBeuM Ha Maccy (3asemrieHve Ha
Kopnyc) 4epe3 HeGOMbLUOW BO3AYLUHbINA
MPOMEKYTOK.

K HeoTbeMneMbIM aneMeHTam noboii cucTEMbI
3aKUraHNst OTHOCHTCS criedytoluve. Bo-nepBbix,
HeobxoauMo HalTh cnocob MonyYeHUst anek-
TPUYECKOW SHEPIVN AR NUTaHNSA cuCTeMbI. Jaxke
HECMOTPS Ha TO, YTO BO MHOTUX Cryvasix UCTOY-
HUKOM 3HEpPTU Cry>XUT GaTtapes, crneayeT obec-
neunTb ee Noasapsiaky, B NMPOTUBHOM criyyae
cuUcTeMa CKOpO NepecTaHeT paboTaTth B CBA3MW C
Tem, yTo BGaTapes paspsgunack. MuTtaHue ot
GaTapen UM oT OTAENBHON OBMOTKM NMUTaHUSE
NMOABOANTCA K KaTyLLKE 3aKUraHusi. 3To yCTpou-
CTBO NpeobpasyeT Tok HEBOIBLLIOTO HaNPsKeHUs
1 Gonbluoi cunbl ("HU3KOBOSMBTHBINA") B TOK
BONbLLIOrO HaMPSPKEHUS W HU3KOIA cUrbl ("BbICOKO-
BOMbTHbIA"), HEOOXOAUMBIN Ansi obpasoBaHUs
uckpbl Ha anekTpogax. OBbIMHO B COBPEMEHHbIX
cucTeMax NpUXoauTCs rOBOpPWUTb O Npeob-
pasoBaHUN HanpsbkeHWst 12 BOMbT B HaNpshkeHve
nopsiaka 40 KUoBOSbT.

[ns ynpaBrneHuss M W3MEHEHUS MOMEHTa
nc-KpoobpasoBaHus TpebyeTcs
KaKoi-HUbyab KOMMyTaTop MexaHW4ecKoro
TUNa B BUAE KOHTaKTHOMO NpepbIBaTeNs U ero
AMEKTPOHHOIO aHariora - MHOYKTUBHOIO AaTyiika,
WUNK JaTyvka yrra noBopoTa KoreH4aToro Bana
B coveTaHuM C OrokoM  3MeKTPOHHOro
ynpasnexus (ECU). Kpome Toro, Heobxoaum
cnoco6b N3MeHeHNs MOMeHTa
McKpoobpa3oBaHus (onepexeHus 7
3anasabiBaHns), MEXaHNYeCKV U Npu NOMOLLM
BNEKTPOHWKN ONTUMMU3UPYIOLLWIA yron onepe-
YKEHUS 3aKUraHWs Ha BCEX YacToTax BpalLeHus!
Opvrarens.

B aton MmaBe paccmaTpuBatoTCA OCHOBHblE
TEopUM, NPUHLMMBI U METOApI, CBA3AHHbIE C
06pa3oBaHNEM UCKPbLIVYTPABMEHNEM MOMEHTOM

MCKPOOBpa3oBaHus.

Bonpockl nonyveHns anekTpruyeckon aHeprum
noapo6Ho onuckiBatoTcs B 10 Mnase. CriegyeT
OTMETUTb, YTO A NMUTAHWSI CUCTEMbI 32XKUraHNS
TpebyeTcss MNOCTOSIHHOE  HW3KOBOJbTHOE
HanpskeHne, Gnarogaps KOTOPOMY MOXHO
MOMyYUTb UCKPY ANt BOCTIaMEHEHUS.

HenocpedcmeeHHoe 3axuzeHue

B Hanbonee npocToii hopme nuTaHne cucTeMbl
32KUraHWS OCYLLIECTBISIETC OT OOMOTKMN 3aXKui-
raHusi, PacrioNoXXeHHOM B OCHOBHOM rEHepaTope.
MaBHOEe NpPeuMyLLEeCTBO TaKoi CUCTEMbI - B
HE3aBNCMMOCTU UCTOYHMKA MUTAHUS OT Harpy3oK
B 3NIEKTpUYECKON cucTemMe MalluuHbl. EguHeT-
BEHHbI CyLLECTBEHHbIA HEOCTATOK COCTOUT B
TOM, YTO MPY HU3KKX YacToTax BpaLLEHVs ABU-
ratensi, npeobnagaroLmx npu ero pabore, sHep-
isi, oTAaBaeMasi OBMOTKO MATaHUS, MOXET ObITb
HepocTaTodHa Arsi 00pa3oBaHWst MOLLIHOW UCKPbI.
Ha npakTike KOHCTPYKTOpbI rapaHTUPYHOT, YTo3Ta
npoGrema He BO3HUKHET MPU HOpManbHbIX
YCINOBUSIX, pa3Be YTO TONbKO M3-3a CTapou
NPOBOAKU, Aa eLle 3arpsi3HEHHOWN UM NIIoXo
OTperynMpoBaHHON CBEYU 3aXKWUTaHUs BO3-
pacTeT notpebneHue aHeprum, cnocobHoe
€o3AaTh HEKOTOpbIE 3aTPYAHEHUS.

BbamapeliHoe 3axuzaHue
AnbTepHaTMBON BLILLEONUCAHHOMY Moaxody
MOXET CMyXUTb CUCTEMA, B KOTOPOI NMUTaHue
nocTynaeT u3 obLueii cucteMbl anekTpoobopy-
[0BaHVIS. TOT NopXo[, Yalle BCEro BCTpeyaeTcst
Ha MaLLMHaX, KOTOpbIE OCHALLEHb! MOMHOLIEHHOW
CUCTEMOIA 3MeKTPoOOOPYAOBaHNS C akKyMyns-
TopHol BaTapeeil, obecrieunBatoLLeil NUTaHne
Npy HepaboTatoLLEM ABUraTerne Wi Npu 3arnycke.
3710 no3BonseT M3bexaTb BCEBO3MOXHbIX MPO-
6rnem c 3amnyckoM, CBSI3aHHbIX C HU3KOW 3Hep-
rooTgadqel, CBOCTBEHHOWN crcTeMaM Henocpes-
CTBEHHOIO 3a2>KMraHusi. Tem He MeHee, Mpobnemb|,
CBSI3aHHbIE C NPOBOAKON M CBEYAMU 3KUraHIS,
BCe elle octatotcsi. Kpome Toro, ans obec-
NEYEHUSI UTAHVIEM CYCTEMBISZKUTAHNS U paboTbI
anekTpocTapTepa 6atapes Bcerga fomkHa ObiTb
MOITHOCTHIO 3apshKeHa.

CucTema 3axuraHusi ¢ MaxoBUYHbIM FrEHEPATOPOM (MarfuHo) ...... 6
BaTapeiiHble cucTeMbl 3aXuUraHus.
OneKTPOHHbIE CUCTEMbI 32XKUraHUS ...
CUCTEMBI YNPABNEHNS ABUTATEIIEM .......eeteeiieanieesieeaneeasaeeanreaeeeaneas

3 Katywka 3axuraHus

lMpuryun deticmeusi

[na obpa3oBaHNs NCKPbl 3NEKTPUYECKMIA TOK
[OMKeH NpobuTb BO3AYLUHbIA MPOMEXYTOK,
CyLLiecTBYOLWMIA MeXay ABYMS aneKkTpodamm
CBeum 3axuraHms. MockonbKy Bo3gyX - NIoXom
NPOBOAHUK 3MneKTpuyecTBa, TpebyeTca oYeHb
BbICOKOE HanpshkeHue Ans NpeoforneHus co-
MPOTUBIEHNS STOTO NPOMEKYTKA, a Talkoke Conpo-
TVBINEHMA CaMOii CICTEMbI U Beex ee yanoB. Ecrin
cuctema Haxogutca B abcontotHo paboTocno-
COBHOM COCTOSIHWW, TO COMPOTUBMEHNE NPea-
ckasyemo. OpHako cTapasi MpoBogka, creabl
KOPPO3UM Ha KOHTaKTax, 3arpsisHeHHasi ceeva
3aXuraHus, a Takke nepeobefHeHHas unu
nepeoborallieHHasi TOMNMBOBO3AYLLUHAs CMeECh
NPYBOASTKYBENMYEHIOOBLLIErOCONPOTUBNEHNS,

KOTOpOe MPOTMBOCTOUT 0OPa3oBaHMIO MUCKPbI.
KaTylwka 3axuraHusi npeobpasyeT HuU3koe
HarnpsbkeHve oTbarapen unv obMoTKV NUTaHUs B
BbICOKOE HarnpsbkeHne (Ui BbICOKOBOIBTHOE M-
TaHve). B peaynbTate nonyyaetcs BbICOKO-
BOMMbTHasA LieMb C AOCTATOMHO HU3KOWM CUIMOI TOKa,
HO, HECMOTPS Ha 3TO, OHa WaeanbHa Ans
OCYLLIECTBIEHNS BOCTINaMeHeHNs. 3ToT adhchekT
[JocTuraeTcst B KaTyllKe 3a CYeT npouecca,
Ha3bIBAEMOro 3NIEKTPOMArHUTHOW WHAYKLMEN:
NPy NPOTEKaHUN B MPOBOAHUKE 3IEKTPUHECKOrO
ToKa co3faeTcs cnaboe anekTpoMarH1THoe rore
BOKpYr aToro npoBogHuka. Ecnu BTOpoOW
NPOBOAHVK OKa3bIBAETCS B AMEKTPOMArHUTHOM
riorie Nepeoro, B HEM HAaBOAMTCA crabbii Tok. Ecrin
B MepBOM MPOBOAHVIKE TOK NpekpaLLaeTcs, To no
Mepe HapacTaHWus W UCYE3HOBEHMUS MOMsi BO
BTOPOM NPOBOAHMKE NPOUCXOAMUT TO e CaMoe.
[Opyrmun crioBamu, oavH W TOT Xe pesynbTaT
MOXHO MOMYyYUTb MpU ABUXKEHUN BTOPOro
NPOBOAHMKA B More Ui ABWKEHWW Monsi Yepes
npoBogHuK. [pn paccMoTpeHnn ogHoro npo-
BOAHVKa 3TOT 3dpdheKToHeHb criab, HO ero MoXHO
3HAUMTENBHO YBENNYMTL, HAMOTaB W3 NPOBOMOKN
[Be oTAenbHbIX KaTyLLKW, OOHy NMoBepx Apyroi. B
KaTylKax 3aXWraHusl, NPUMEHSIIOLMXCH B
CUCTEMaX 3aXKUraHusi, NepBuYHast (HUSKOBOSBT-
Hasl) U BTOpUYHAsA (BbICOKOBOMNbTHAs) OBMOTKM
pacrionararoTcs 0OaHa NoBepX ApYroi Ha xenes-
HOM ceppeyHuKe, KOTOopbliA Ucnonb3yeTcs Ans
yCUneHus BO3AENCTBUSA Nons Unn "MarHuTHoA
UHAykumn". MNepBryHas obMoTKa COCTOUT K3
HeCKOMbKMNX COTEH BUTKOB TONCTOW MeAHOW



3*2 Cucrtema 3axkuraHus

1 K caeye saxuraHua

ﬂpoaoﬂ BLICOKOro HanpRxeHHa

Buigoa nepenyHoi o6moTkmn
KaTYLUKK (HAFKOBOMLTHENA]
+

— [MepsuyHan obmaTka

KeneaHuii
cepae4HrK

BropwyHar oBmoTka
™ (aBe 06MOTKU Mexay cobok
He CoeanHAITCA)

Puc. 3.3a KaTyI.I.IKa 3aXuraHus ¢ MeTansMiyeCKum Kopnycom

B yeHmpe Memasiudecko2o Kopriyca PacriofioxeH XesesHbili cepdeyHuK. BmopuyHasi obMomka
HamMomaHa eoKpye cepdeyHuKa U nodcoedUHeHa K UeHMpPasbHOMY 6bICOKO8OIEMHOMY 6b1800Y.
MepeuyHasi obMomka Haeuma 0Kpya emopuyHol OBMOMKU, a ee KOHUbl M0OCOEOUHEHbI K
0OIoKUMESbHOMY U OmpuyamerisHoMy eblIs00aM Ha KPbILKE KamyLWKU 3aKU2aHUSsI.

MPOBOMOKMA, @ BTOPUYHAsi OBMOTKA, K KOTOpOil M BTOPU4HON OBGMOTOK Ha LIEHTpankHoM cep-
NoACoeaNHAETCA TONCTbIN  BbICOKOBOMbTHbIN AEYHUKE, HabpaHHOM 13 XenesHbIX NNacTuH,
NpoBog, (KOTOpbIii Aanee MPUCOEAMHSIETCA K BbIMOMHEHO HaoBopoT (cm. puc. 3.36). Besi aTa
CBEUHOMY HaKOHEUHWKYy W CBeue 3saxuraHus], KOHCTPYKLIMA 3aTeM MOKPbIBAETCS NMacTMaccol
COCTOWT W3 HECKOMbKWX ThICAY BUTKOB TOHKOi AT MPOTUBOCTOSHWS BO3AENCTBUIO OGbIHHONM
MefHoi Mposoriokn. Kora Ha MeperiHylo oGMoTky At MOTOLIMKIOB BUOpaumn. Takas kaTyluka
MOCTYNaeT HanpsbkeHWe, Co3aaeTcs MarHuTHoe NPYoBpena nonynspHoCTs Gnarojaps ceoen
none. lMpu OTKMIOYEHUN HWU3KOBOMLTHOTO Ha- KECTKOW KOHCTPyKLMW. Ha MHOroLMMHAPOBLIX
MPSDKEHMS, MUTAIOLLIETO NEepBUYHY0 0BMOTKY, none MallMHax LINPOKO NPUMEHAIOTCA KaTyLUku,
MCYE3aET, 1 MO Mepe €ero MpoXoXaeHUs depes MUTAIOLLME [BE CBEYM 3aXUraHWS, y KOTOPbIX
BUTKM BTOPUYHOI OBMOTKM, MHAYLMpYeTcs UCTIONb3YIOTCA ABa BbICOKOBOMBTHBIX BbIBOAA
VIMMYTC BLICOKOTO HanpsbkeHusi, TpeByembilii s BTOPUYHbBIX 0BMOTOK; 0GbIYHO Takve cucTembl
0BPa30BaHIS UCKPbI. Ha3blBatOT "cCTEMaMM C BCTIOMOraTensHON U

xorocton uckponn" (cm. puc. 3.86, ctp. 3.11).

Turibl KamyLex HanGonee coBpeMeHHble KaTyLLK/ TPETbEro
Bcero Ha MOTOLMKNAX MpUMeHsieTcst Tpu oc- e o6nenuHeHsl 503 CBEYHbIM
HOBHbIX TUNa KaTyluek. KaTywku nepsoro Tuna HaKOHEHHUKOM (cm.puc.3.3ux Hacto

HasblBalOT ~ "CTEPXHEBbIMM  KaTyLLKamu'".

M3roTaBMNMBAIOTCA B METanrM4eckom Kopryce u
cofiepXar KenesHbld LieHTparnbHbIA cepagyHuK,
BOKpYF KOTOPOro pacrnonoXeHa BTOpUYHas
obmoTtka (cm. puc. 3.3a). NepBuyHas obmoTka
pacrionaraetcsi CHapy» BTOPUYHOM, U BCS 3aTa
KOHCTPYKUMSI pasMeLLaeTcsl BHYTpU MeTanmiu-
HECKoil eMKOCTU. VIHorAa emKoCTe 3aronHsaeTes 4 Cpeya 3aKUraHus
MacroM Ans yrydleHus oteoga Tenna, obpa-
3YIOLLIErOCs B KaTyLLKE.

KaTywku BTOporo Tuna ceiyac BCTpeuvaroTcs
ropasfio Yatle. B HUx pacronoxeHune nepeuYHoi

Pasmep 1 Bec Takon KaTyLIKW 3HAYUTENbHO
HKE, YeM Y KaTyLLIEK BTOPOro Tuna, a ux rraBHoe
npenmMyLLIECTBO B TOM, 41O omagaet
HeobXoAUMOCTb B BbICOKOBOILTHOM npoBsoje.

Cseya 3axuraHua npegHasHadeHa gns nog-
BOAa BbICOKOBOJIbTHOIO UMMynbca OT CBEYHOro

HOMY 3MeKTpoay, NMepeaaqm ero no Bo3ayLLHOMY
MPOMEKYTKY K GOKOBOMY 3rEKTPOZY B BIE UCKPbI
1 3aTeM OTBOAA €ro Ha mMaccy (3asemneHue].
CBeya 3apKuraHyisi - HepeMOoHTONpUrogHas AeTanb
CUCTEeMbI 3aXuUraHus, NpeaHasHavYeHHas ans
paboTsl B TEYEHWE onpeAeneHHoro neproaa, no
OKOHYaHWM KOTOPOro (KOrAa OHa M3HaLLMBaeTCs
1 paspyLlaeTcs] ee BbIOpachbIBatoT 1 3aMEHSIOT
HOBOW.

CBeva 3axuraHust BenuKOnenHo MoaxoauT Moa,
3TV TpeboBaHKs, Kak C TOYKN 3PEHUS HU3KOW
CTOVIMOCTW, TaK U OTBETCTBEHHOWN POru, KOTOpyto
OHa HaAeXHO UCronHsieT. daKkTUYeckmn, HU3Kas
CTOMMOCTb CBEYM 3a>KMraHUs BBOOUT B 3a05yx-
[leHve, NocKornbKy 3TO - AeTarb NPELW3VoHHOro
VCTIONHEHUS, HO B 3HAYUTEMNBHON CTEneHn oHa
cBsizaHa C rpoMagHbIMM obbemamm NpousBopa-
cTBa cBeyel. VameHsiowmeca TpeboBaHus,
npeabsBnsemMble K CBEHaM 3axUraHus, a Takke
pasHoobpasHble U HeOnaronpusiTHble  YCroBUs,
NPy KOTOPbIX OHW AOIKHBI paboTaTts Ha ABuraTe-
TISIX Pa3NNYHOTO TVNA, NPUBENM K TOMY, 4TO CBEYN
NPOV3BOASATCS B 3aMyTaHHOM COYETaHWM pasme-
pOB, ANVH pe3bh 1 XapaKTEPUCTVK TEMMOOTBOAA.

KoHcmpykyusi

B BepxHeii 4acTu cBeYM HaxoauTCs Kpyrnas
KrnemMma, K KOTOpOI NMPUCOEAVHSETCS BbICOKO-
BOINbTHbIA NPOBOA, MOCPEACTBOM CBEYHOTO Ha-
KOHeuYHuKa (cm. puc. 3.4a, cTp. 3.4). Knemma
HaBWHYMBAETCA Ha LieHTpasbHbIA 3NeKTpos,
KOTOPbI OBBLIMHO M3rOTABMNMBAETCA U3 HUKENEBOTO
cnnasa, CTOMKOrO K BO3AENCTBUIO TENNoTbl U
COfiepXKaLLMXca a TONnvBe 3reMEHTOB, Bbl3bl-
BalOLLWX KOPPO3UIO; YACTO BHYTPY LIEHTPANbHOro
3reKTpoAa pacronaraeTcst MeaHbli cepaeyHuK
Ans ynydlweHws otBoga Tenna. B HekoTopbix
CBeYax 3reKTpo W3roTaBnMBaeTcsl U3 3K3o-
TUYECKVIX CMIaBoB cepebpa, NnatuHbl, nannagus
unu 3onota. VIx npumeHeHue obycrnoBneHo
yBEINMYeHNEeM 3PO3VNOHOCTOMKOCTU U yryuLle-
HueM paboTocrnocobHOCTH, 0COBEHHO Npu Hebna-
TOMPUSITHBIX YCIOBMSIX.

LieHTparnbHbIi aneKkTpoA NpoXoauT Yepes kepa-
MUYECKWIA 3OTIATOP U BbICTYNAET U3 €r0 HIDKHEN
YacTu. MsonsiTop npeaHasHadeH Ans npepoT-
BpaLLEHWs1 YTEYKN SMEKTPUYECTBA C LieHTparb-
HOTO 3MeKTpoaa ¥ €ro 3aLLuThI OT OorbLLeN YacTu
Tenna, BbigensiemMoro Apuratenem. Msonstop
3aKpennseTcs B MeTannun4yeckom Kopryce
CBeYM 3aBarbLOBKOV ero BepxHel yactu. [ns
NpefoTBpalleHUs  MpoTedek  rasa  Mexay
LieHTpasbHbIM 3MEKTPOAOM U U30NATOPOM, a
TaKKe Mexgy U30NATOPOM U KOPrycoM CBEYU
yCTaHaBMMBatoTcA YNroTHeHus. Kopnyc ceeum
N3roTaBnuBaeTcsl U3 cTanu n obblyHO Ans
npeaoTBpaLLEeHUs KOpPPO3WK NOKPbIBAETCA HU-
Kkenem. Ha BepxHel yacTu kopryca HaxoguTcs
LIECTUIPaHHKK, 33 KOTOPbIA CBEYY MOXHO
3aBOpPaYMBaTh 1 OTBOPaYMBaTh. B HIDKHEN YacTu
Kopryca HaHeceHa pesbba, nossonsiollas 3a-
BOpayMBaTh CBEYY B FOMIOBKY LMIMHAPA; Ha
pe3bboBOI YaCTW CBEYM pacrnonaraeTcsi CbeM-
HOe MeTannuyeckoe KorbLo, NpegHasHaueH-
HOe ANA ee ynNnoTHeHus. B camoii HpkHeln Yactm
CBeYM ecTb OOKOBOW UNK OTpULIATENbHBIN 3reK-
Tpoa. OH NpyBapeH K KOprycy CBEYU U CIYXUT
oTpULATENBHBIM MPOBOAHUKOM AN UCKPBI.
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MpumeHstoTCA ABE PasHOBUAHOCTY MOCAAOYHON
MOBEPXHOCTN CBEYM: MocKas U KOHUYeckas (CM.
puc. 3.46, cTp. 3.4). [NocagovHas NOBEPXHOCTb —
3TO YacTb KOpryca, pacronoXeHHas Hag, pe3sboi,
KOTOpas COoMpYKacaeTcsl C roMoBKON LMIIMHAPOB.
Ecriv nocapnoqHas noBepxHOCTB nriockasi, To ceeva
KOMMMEKTYETCS YNIOTHUTENBHON LUaiboi [konb-
Lom]. B npotvBHOM cryyae, nocago4Has nosepx-
HOCTb - KOHUYeCKasi, He TpebytoLLiasi YyCTaHOBK
LuabbI.

Turibi

CraHgapTHble cBeun

LleHTpaﬂbeIVl 3MEKTPOoA crerka BbICTynaeT us
OTBEPCTUA pe3bOOoBON YacTy CBeYM, a HUXKHEN
KOHeLl unsondatopa (HasblBaeMbIVI TennoBbIM
KOHYCOM|] pacronaraetcsi BHyTpu Hero. Ceeumn
TaKOro Tuna noaxoaAart Ana crapbix JJ,BVII'aTeJ'IeVI.

Ceeunc BbICTYNaroLLNM TEMNOBLIM
KOHYCOM m3onsaropa

M3 otBepcTUsi pe3bboBoIi YacTy CBEYM BbICTyNa-
10T KaK LiEHTparbHbIi 311EKTPOA, TaK 1 TEMIOBOWA
KOHyc mnsonsatopa (cm. puc. 3.4a, cTp. 3.4).
OneKTpoap! 3HaYUTENBHO BbiCTpee MporpeBatoTest
Mo CPaBHEHWIO C 3NeKTpoJaMun CBeYel cTaH-
[ApTHOrO TWMa, YTO CNIOCODCTBYET KX OYNCTKE, a
Npy BbICOKVX YacTOTaxX BPALLEHWS - CHIDKEHIO
BEPOATHOCTY BO3HUKHOBEHWNS KAIMITbHOTO 3a>Ku-
raHusi. CBeYmM Takoro Tuna noaxoasT Ans UCTomb-
30BaHVISi HA COBpPEMEHHbIX ABUraTensix.

Cseunc nomexonoaaBUTENbHbIM
conpoTtueneHnem

B Takvx cBeuvax 3axvraHus B LIeHTparbHol Yactu
pacrionaraeTcsi ConpoTVBIEHNE AN NoAaBIEHNs
paguonomex (cm. puc. 3.4, cTp. 3.4).

Cseuu ¢ NoryrnoBepXHOCTHLIM
paspsaom

OHn paspaboTaHbl Ana Toro, 4ToObl Mpuy
npockakvMBaHuM Ha GokoBol anekTpoA(bl) unu
Kopnyc (B 3aBWCMMOCTW OT TWMa 3nekTpoaa)
nyTb UCKPbI NPOXOAWN MO TopLy M3onsTopa.
OTO CrocoOCTBYET OYNCTKE CBEYM, MOCKOIBKY
nckpa  3GEKTVBHO  BbbkUraeT  tobble
OTNOXeEHUs1 (cM. puc. 3.4r, cTp. 3.4)
MpumeHeHe GOKOBbLIX 3MEKTPOAOB, KOTOpble
He 3aKpbIBalOT TOpeL| LIEHTparbHOro 3rekTpoaa,
crnocobeTByeT pacKpbITUO obnactu

MCKpOOGPa3oBaHNs TOMIIMBOBO3AYLLIHOW CMECH.

Ucnonb3oBaHne  Heckonbkux  GOKOBbIX
3MEKTPOAOB  TEOPETWYECKM MNPUBOAUT K
00pa3oBaHMIO  HECKOMNBKMX WCKP, XOTA  Ha
npakiVke TOK WAET MO JIMHWA HaVMEHbLUErO
COMPOTVBIEHUS, a CreAoBaTenbHO, €Crv OavH
OOKOBOI 3MeKTpod, 3arpssHEH CubHee ApYroro,
pabotate Oyger TOT, uTO uMwe. [pyroe
NpPenMyLLECTBO MCMOMb30BaHNSA HECKOSbKUX
OOKOBbIX AMEKTPOOOB 3aKMOHAETCS B TOM, YTO Mpnt
rionepemMeHHOM MPOCKaKVBaHUM UCKPbl Mexay
HecKonbKUMK anekTpoaamu Gonbluas YacTb
cBeym ByaeT ocTaBaTbCs YACTON.

[nuHa pe3bboBolt YacTu
[nnHa pe3bboBoii YacTu - 3TO NPOCTO AJIMHA TOM
YacTu Kopryca CBeYu, Ha KOTOpOoW HaHeceHa

t K coeye saxuraHua

BricokopornsTHEA Nposoa

Paavem neppu4Hosi o6MoTKu
KaTyLLIKK1 38XraHina
[HM3KOBONLTHLA]

— [InacTrkoskid kopryc

| [lepsuyHan obmoTka (coTHn
BMTKOB MPOBOAOKA]

Bropuy+aa oomoTka
(THCAYM BUTKOB NPOBoNoKM)

P

Cepag Huk KaTyLuKkH 4 O

Puc. 3.36 KaTywka 3axxuraHusi ¢ nfacTUKOBLIM KOPMYCOM

lNepsuyHas obMomka Hasuma 8oKpye UeHmparnbHo20 cepOeyHuKa, HabpaHHO20 U3 MHOXecmea
r1acmuH, a emopuy4Hasi obMomka Hasuma rnosepx rnepeuyHoLl U MooKIMOYeHa K 8bICOKOBOIIbMHOMY
861800y KamywiKU 3axkueaHusi. Bcsi ama KOHCmpPYKUUsi 3aKITioYeHa 8 niacmmaccosbill Kopiiyc,
npedoxpaHsrouuli ee om eo3delicmeausi e1azu u subpayuu.

Puc. 3.3 KaTywika 3axxuvraHusi, KoMouH®-
pOBaHHasA CO CBEYHbLIM KOMMaYKoM, B
pa3pese[cnesalv Ha asuratene(cnpasa]
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Puc. 3.4a YcTpoMCTBO CBEUYM 3aXKuraHum

Knemma

Pebpa usonsimopa

W3onsimop

CmarbHoli Kopryc
HuxkenuposaHHas nosepxHocmb Kopryca
Basarbuoska (ans obecrie YeHusi
2a30/1MoMHOCMU YrIOMHEHUs])

7 YnnomHumersHoe Kombyo

8  MedHblii cepOeyHUK

9  BHympeHHee yrromHeHue

10 Pe3sbbosas yacmb

11 Uckposoli npomexymok

18 Onekmpodb!

O WNE

pesbba. OHa AomkHa COOTBETCTBOBATL MyouHe
pe3bObl B ronoBKe LIMMMHAPOB, YTOObI 3MeKTpoab!
CBEYM pasMeLLiarMCbB ONTMArbHOM MONOXEHN
B kamepe cropaHus (cm. puc. 3.44). Kpome Toro,
anamveTp pesbboBoit YacTu [06biHo 10, 12 unmn
14 mm) JorxeH CoOTBETCTBOBaTb pesbbe B
TronoBKe LMNMHAPOB, TaK Xe. Kak U Lwar pe3s0bl.
[abapuTbl cBeyell 3akUraHUss B MOTO-
LWKMNETHBIX ABUraTensix UMeT TEHAEHLMIO K
YMEHbLLEHMIO, JaXe Ha MOLLUHbIX ABUraTensix
©BonbLuoro obbema.

Tennosble XapaKTeEPUCTUKN

TemnepaTypa aneKTpoAoOB CBEUMN 3aKuraHus
OOMKHa NOoAAEPKMBaTbCA B 3afaHHbIX Mpeae-
nax, ot 400 o 800 °C. Ecnn anektpogb! pabota-
10T Npu TemnepaType Hwke 400 °C, oHU He
[OCTaTOMHO HarpeTbl AN BbIFOpaHUs yriepo-
OVCTbIX OTTIOXKEHUIA, NMOMy4atoLLMXCSA B MnpoLiecce
CropaHVisi; eCnu e oHW paboTaloT Npu Temne-
paTtype, npesbiwatoLleli 800 °C - ysennumBaeT-
€A KOpPO3WsA W BbiropaHue anekTpogos. MNpu
Temnepatype 950 °C anekTpopg HarpeT Ha-

Kepamn-
veckud
PE3UCTOP

i

Puc. 3.46 Cseya cneBa uMeeT NIOCKyO
NocafloyHyl0 MOBEPXHOCTb M YyCTaHaBmNu-
BaeTcs C YNIOTHUTENBHBIM KonbLoM. CBeya
cnpaBa MMeeT KOHMYECKYH0 NMOCafo4HYH
MOBEPXHOCTL M He HyXAaaeTca B
YNAOTHU-TENBHOM KOrbLie

CTOJIbKO, YTO MOXET CNYy>XUTb UCTOYHUKOM
KanunbHOro 3axkuraHus, nof, KoTopbiM noapasy-
MeEBaeTCA sBneHne npexagespemMeHHoro (,D,O

nosiBNeHnsA MCKpr) BOCnlaMmeHeHns
TOﬂJ'II/IBO-BOSp,yIJJHOI‘/'I CMecn OT Harpetbix
3NEeKTPOoAOB.

[nsiobecneqeHnspaboTbINPYPasnHHBIXYPOBHSIX

MOLLHOCTW 1 pabounx Temnepatyp Asuratenen
HeobXxoavm Lierbli psg, ceeYelt 3axxuraHus. [ns
TOro, YToObl 3TO 0becneynTb 1 rapaHTMpPoBaTb
paboTy cBeun B HeOBX0AMMOM Anana3oHe TeM-
nepatyp, BHE 3aBUCUMOCTM OT paboyeii TeMne-
paTypbl ABuraTensi, o6beM MU3oMsTopa B U3roToB-
NsieMbIX CBEYax PasniyeH, YTo OTpadkaeTcs Ha
[nvHe TENMoBOro KOHYCa M30MSTOpa, BbICTyMato-
LLero 13 Tena pessboBoi YacTu Kopryca CBeuM.
[nnHHBIATENMOBOM KOHYC M3onsTopacBeqnbyaet
YAEPKMBaTb TEMSIO B CBEYE 3aXUraHus; Takve
CBeYM HasbIBaloT "ropsauumun” [cMm. puc. 3.4e).
KopoTkuii Tenmnosoii KOHYC M3onsTopa CBeuu
crocobCTByeT TEMMOOTBOAY OT CBeYUn U Gonee
BbICTPOMY pacceviBaHuMIo TeMmna Yepes cTarnbHoM
KOpMyc B ABWraTernb; Takue CBeuu HasbiBaloT
"xonogHbiMn" (CM. puc. 3,4X).

Puc. 3.4a 3HaUMMOCTL NPaBUILHOM ANUHbI

Puc. 3.48 Kepamuueckum pesuctop npe-
[OTBpallaeT BO3HMKHOBEHUe paanornomex

Puc. 3.4r CBeya c pa3psiaoM nosnynoBepx-
HOCTHOTO TUMa

Ecnun geuratenb paGoTaeT B YCHOBUSIX BbICOKMX
Temnepatyp, HeobXxoanMo YCTaHaBMnMBaTb CBe-
uy, obecneunBatoime GbICTPOE paccenBaHue
Ternra oT anekTpoaos. B atom criysae Heobxoavvo
MCNonb3oBaTh "XONoAHbIE" CBEYM C KOPOTKUM
TENNOBbIM KOHYCOM W30rATOpa; Takme cBeyun
NMPUMEHSIIOTCA HA BbICOKOOOOPOTHBIX ABUraTensix
BbICOKOW MoLUHoCTW. Ecnn apuratenb, HanpoTus,
paboTaeT B yCnoBUsiX HU3KWX TemnepaTtyp,
HeobXxoauMMo Jonblue yAepXuBaTb Bblaensio-
Lieecs Tenmno Ha anekTpogax ceeun. B atom
cny4yae Heobxo4MMOo UCNonb3oBaTh "ropsyme”

Pucyrox 1:

Peabba cnvLLkom AnMHHEA, OTpH-
LaTensHLA 3NeKTPoL MOXET nepe-
rPeBaTsCA MK YAaPHATLCA O AHWLLIE
MOPLUHA, KPOME TOrg, BO3MOXHO
OTNOXEeHWe Harapa Ha BHCTYNai-
LUEs YacTi peasbb.

PucyHok 2:

OnmumansHan anvHa peaeot.
PucyHox 3:

Lnuqa peasbs HegocTaToYHE; Ha-
rap MOXEeT OTKNaALeaTbcA Ha
peskbe B cBeYHOM OTBEDCTHA.
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LnnHHeEA nyTs
orsoga Tenna

Tennosodi koHyc

Tenno, oTeoanmoe
OT M30AATOPA CBEYM

=

lonoska
LmmnHapa

=

Kopotkuii nyTs
oreona Tenna
o lonoska unnmHapa !
Tennosoi KoHyc '
—= AH15987

AH 15988

Puc. 3.4e Nopsiyasi cBeuya 3axkuraHus

Takas ceeda umeem ONUHHBIU MeNIo8ol KOHYC, 02paHudusarowuli

Konuyecmso merniia 0meoduMo20 om 371eKmpooos.

CBEYM C ASIMHHBIM TEMNMoBbIM KOHYCOM U3015-
Topa; Takue cBeYu MPUMEHSIOTCS Ha CTapbIX
UNN HU3KoOBOPOTHBLIX ABUraTensx HeGOomnbLUOI
MolLHocTU. BbiTyeT 3abnyxaeHve, koTopoe Bce
ellle coxpaHseTcs, 4Yto "ropsyue” ceBeyn uc-
nonb3yloTca Ha "ropaunx” gsuratensx, a "xo-
nofHble" cBeYMHa "XonogHbIX',HO Ha caMoM Jene
3TO COBEPLLEHHO HE TaK.

5 OnepexeHne 3axuraHus un
cropaHve

OnepexxeHue MoMeHma
UckpoobpasosaHus

Bbibop MoMeHTa BpeMeHW BoOCMnameHeHus
TONNMBOBO3AYLIHON CMECH, TO €CTb TOYKK
paboyero uukna gBuraTtens, B KOTopoii obpa-
3yeTCA 1Ckpa, SBMSETCS YPE3BbIHANHO BaXKHLIM.
MomeHT nckpoobpasoBaHua JomxeH ObiTb
paccunTaHTak, YTobbITONNMBOBO3AYLLIHAS CMECh
MOTa MOMHOCTBbIO CTOPETh, CY4YETOM AOCTUDKEHNS
MaKCcYManbHoro AaBneHusi [a crnepoBaTersHo, 1
MaKcManbHol paboTbl LKKMa] B CTPOro 3agaHHbIi
MOMEHT MO OTHOLUEHMIO K MOMOXEHWIO MOPLUHS.
HeT Huyero xopoluero B TOM, YTO K MOMEHTY
OKOHYaHMsA CropaHus moplueHb Bce elle byaet
asuratecst kK BMT nnm yxe npoigeT nonosuHy
cBoero xoaa ot BMT k HMT. Bpewmsi, 3a koTopoe
nponcXoanT npouecc cropaHus
TOMMBOBO3AYLUHOW CMECcM [0 €ero MOMHOro
OKOHYaHMUS, O4YeHb HesHauuTenbHo. OpHako
CropaHue TOMIMBOBO3AYLUHOW CMECH - 3TO He
MIHOBEHHBII B3pbIB, @ ynpaBnsiemoe cropaHve. B
naeane npoLecc cropaHus [OMKEH HavyaTbCcs
HEernocpeACTBEHHO neper AOCTUXKEHWEM MOpLL-
Hem BMT [To ecTb nepen BMT) Tak, 4tobel nuk

Puc. 3.4x XonogHas cBeyva 3aXuraHus

Takasi ceeqda umeem Kopomkuli mennosol KoHyc, criocobcmeayrouull

omeody menifia om 3rekmpodos.

npouecca cropaHus u 6onblias yacTb nony-
YaeMol 3HepruM MPULLNACL Ha MOMEHTBPEMEHN,
Korga nopLieHb Ha4YuHaeT ABUraTbCH BHU3, TO
ecTb HenocpeactseHHo 3a BMT. Ecnu makcu-
MaribHOe KOMMYECTBO 3HEPTUN KOHLIEHTPUPYETCA
B Kamepe cropaHvsi cpasy nocrne Toro, kak ee
06bem 6bin MUHUManeH (Nockonbky 3To Bbina
BMT], To cuna, ¢ KoTopoid rasbl AABST HA MOPLUEHb,
6yneT MakcumanbHOM.

OpHako onTUMarnbHbIA MOMEHT 3aXUraHus npw
OfHOW YacToTe BpalleHWs ABuUraTens, npu apy-
roii YacToTe yxe He ByeT COOTBETCTBOBATbL ONTU-
MarnbHOMY MOMEHTY BOCMNaMeHeHus. JTo cBs-
3aHO C TeM, YTO NPMW MOBBILEHUN YacTOThl
BpalleHUs ABuratens Konu4yecTBo BPeMEHW,
OTBOAWMOrO AMNS CropaHWs TOMIMBOBO3AYLUHOW
cMecK, yMeHbLUaeTcs. B naeane MOMEHT mckpo-
o6pa3oBaHMsA NpuW yBENUYEHUN YacTOThl BpaLle-
HUS aBUraTens gomkeH casuratecst ot BMT.

Onepe»(eHme 1 3ana3gbiBaHne

B naee 1, B naparpadye o casax rasopacnpe-
Aenenus noApobHO OCBELATCs OrpaHnyeHus,
Hanaraemble Ha ABWraTenb B OTHOLIEHWW UC-
Mosib30BaHNSA ero MOLLHOCTM B LUMPOKOM Auana-
30He YacToT BpalleHus, Tak kak BomnbLUMHCTBO
MOTOLMKITOB MMEET MOCTOSIHHbIE hasbl rasopac-
npeaeneHns. To NPUBOAWT K KOMMPOMMCCY, B
pesynbTaTe 4ero fBuratenb JOIKeH ObITb
CMPOEKTUPOBaH NoJ OnpefeneHHble XapakTe-
pUCTUKN (NCXOAS W3 BbICOKOrO KpyTALIEro
MOMEHTa MPU HU3KMX YacToTax BpalLeHus, 3a
cYyeT MoTepU MOLLHOCTM B AManasoHe BbICOKUX
YyacToT BpaujeHus n HaobopoT). OrpomHoe
NperMyLIECTBO MOMEHTa UckpoobpasoBaHus no
cpaBHEHWI0 ¢ hasamu rasopacnpepeneHus
COCTOMWT B TOM, YTO €70 MOXHO OTHOCUTENIbHO

nerko N3MEHATb. "OnepexeHune" "
"3anasgbl-BaHNE"-TEPMUHbI,YNOTpebnseMble Ans
onmcaHus U3MEHEHNS MOMEHTa
nckpoobpasoBaHust. Npu MOBLILLEHWN YaCTOTbI
BpaLleHus aBuraTens onepexeHve
3aXUraHUslyBENIMYMBaETCS. TOECTb

ncKkpoobpasoBaHMe NPOMCXOAMT paHblie, a no
MEpE CHIDKEHMS YacToThl BpaLLeHnst 4o 060poToB
XOSI0CTOr0 Xo4a MpOUCXOAUT "3anasgbiBaHue"
MOMEHTa MckpoobpasoBaHus, JO TeX nop, noka
He ByAeT OOCTUrHYT UCXOAHBIN Yron onepexeHns
3axuraHus. OnepexeHue 3axuraHus nsme-
psieTcs B rpagycax noBopoTa KoneH4aToro sana
no BMT,takxe, kakudasbl rasopacnpegeneHus,
cnepoBatensHo, yron nepeg BMT, npu koTopom
Ha cBeuve obpasyeTcsa Mckpa, HasblBaeTcs Be-
NUYNHON ONEepexeHNst 3axuraHus. Ha paHHuX
[BYXTaKTHbIX ABuratensxHebonbluoro obbema c
HebonbLUMMKU KaMepaMy CropaHusi, B CBSA3W C
OrpaHNYEHNAMU B CaMOIN KOHCTPYKLIMN CUCTEMbI
3aXuraHus,  Aoryckanocb  MCMonb3oBaHue
MOCTOSHHOrOYrI1a ONePEeXeHNs 3dKNraHUs Unu ero
M3MEHeHMe B orpaHnyeHHbIX npegenax. OgHako,
B MoWCKe CrnocoboB yryyLLEHUs XapaKTEPUCTUK,
Hapsgy C  pasBUTMEM  MHOTOLMMUHAPOBBLIX
YeTbIPEXTAKTHLIX MaLLUUH, HeobxogumocTb Gonee
TOYHOTO  YNpaBMeHUs  YrioM  OrnepexeHus
3aXuraHus npveena k passuTuio 6onee coeep-
LUEHHbIX CUCTEM 3aXuraHusi, obecneunBatoLLnx
13MeHeHVe onepexeHns (cM. naparpadbl 6 1 7).
[ns ynpaBneHus yrnoMm onepexeHusl 3axura-
HWS paHee WCNOMb30BanUCh MexaHudeckue
LeHTpobexHble YyCTPONCTBA, HO Celyac OHM
YCTYyNarT MeCTO 3MEKTPOHHbIM cMCTEMaM yn-
paBneHNsi 3aXuraHmeM, B TOM YMCIe OCYLLECTB-
NSOWUM YHKLINIO UMEHEHUS YrTa OnepexeHus
3axuraHusi. BceBo3MOXHble CUCTEMbI OMMUCHI-
BaloTCA B nocreaytowmx rnaeax. Heobxogumo
0YeHb TLUaTeNbHO yCTaHaBNMBaTh
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Yron onepexeHusi 3axuraHus. Cnmwkom 6onb-
LUOW Yron OonepexeHust 3aXuraHus MoxeT
CNYXMWTb MPUYUHON AETOHaLMN. ITOT ahdeKT
4acTo COMPOBOXAAETCA 3BOHKUM MeTanmnu-
YECKIM CTYKOM [XOTS AETOHALMS - HE €OUHCTBEH-
Hasi €ro NpU4VHa, NP BOHUKHOBEHWN KSTUITBHOTO
3aXKUraHsi BO3MOXHbI NOAOGHbIE CUMMTOMbI].
[Mockornbky 3TO sIBMEHUE MPOUCXOAUT B MOMEHT,
Korga noplleHb Haxoautcs nepeg BMT u
npoJormkaeT ABMraTbCa BBEPX, Harpyska Ha
OBUraTenb HacCTOMbKO Benuka, YTo Npogon-
»KeHWe paboTbl ABUraTensi ¢ NogoGHLIMU NPOosiB-
NEHUSIMN MOXET MPUBECTU K JOPOrOCTOSLLMM
NoBpeXaeHNAM B BUAE nNporapa nopLuHen n

JeToHauuns:

[leToHauust - COCTOsHME, MPU KOTOPOM NpoLiecc
CropaHVisi TOMMYBOBO3AYLLHOW CMECU YTpaunBaeT
yrnpaBnseMbiii 1 obpeTaeT B3pbIBHON XapaKTep.
OTo npowcxoguT TorAa, Korga  CKOpoCTb
NnamMeHn CrMLLKOM BbICOKa, YTO MOXeET ObiTb
BbI3BAHO CIULLUKOM GonbluMM  onepexeHnemM
3aKUraHUs, BbICOKOW CTEMEHbIO OKaTuA WUn
HU3KM COPTOM TOMMVBa.
CrTeneHb CkaTvis 1 OKTaHOBOE YMCIIO — 3TO napa-
METPbI, XapaKTepuaytoLLe COOTBETCTBEHHO AaB-
neHne B kamepe CropaHus 1 copT Tonnuea. Mx
B3aMMOCBS3b BbIPAXaETCA B TOM, YTO ABUraTento
C BbICOKOW CTEMeHbIo cxXaTusi Heo6xoAMMO
TOMMMBO C BLICOKVIM OKTaHOBbIM Yncriom. Ecnm
TOMINBO He B COCTOSHNW NMPOTUBOCTOATL AaBre-
HUIO, MOXET NPOMCXOAUTL AETOHALWS.
[eToHauus oBbIYHO CONPOBOXAAETCA 3BOHKMM

METalNIMYECKUM  CTyKOM B [BuraTere.
MpogorkeHne  paBotbl  asuratens
[OeToHauMen  MOXeT MpuBecTM K  ero

OBLLVPHOMY MOBPEXKOEHIO.

CamoBocnfiaMmeHeHue:

CamoBocnnameHeHve - 310 sBneHue, nogobHoe
[AETOHaLMK, C OYEHb MOXOXVMU CUMMTOMAaMK,
HO, MO CYTH, CaM NPOLIECC HEMHOTO OTNNYaeTCs
OT AeToHaLmn. Bo3HUKHOBEHME 3TOro SIBNEHUs
| BO3MOXHO, €Ccrn nNpu cropaHnm BIMsIHWE BO3-
pacTatoLLero AaBnenns 1 BbiaenstoLLerocs Tenna
06BEAVHSIOTCS; NMPU 3TOM NPOMCXOAUT CaMONpPo-
U3BOSIbHOE BOCTIAMEHEHME YacTu TONMMBOBO3-
AyLLHOI CMECK, KOTopasi OCTaeTCs B OTAANEHHbIX
30Hax kamepbl cropaHns. B pesynbtaTe aToro
obpasyeTca (PPOHT NnameHw, NpoABMraloLLIACA
K ueHTpy kamepbl cropanus (cm. puc. 3.5a).
3BYyK yAapa NosBISETCH, NOCKOSbKy ppOHT nna-
MEHUN BCTPeYaeTca U CoyaapsieTcsl C rasom,
BOCTIIAMEHEHHbBIM OT CBEUM 32KUraHUS, U MeXIY
3TUMKM ABYMSI (PPOHTaMU MIIAMEHW MPOUCXOAAT
konebaHus. [leToHaLUVOHHbIE CTYKU -TEPMUH, KO-
Topblii 06bIMHO ONMCLIBAET W CamMoBOCTIaMe-
HEHVe, U AETOHALMIO.

KanunbHoe 3axuraHue:

fBneHne camoBOCNNaMeHeEHUs1 OTNMYAETCA OT
OeToHaUUM 1 KanuibHOToO 3aXKUraHus TeM, YTO
OHO MPOUCXOANT Nepes, obpasoBaHNEM Ha CBeYe
32KUraHNS UCKPbI, 0ObIYHO 3TO NPEXOEBPEMEH-
HOe cropaHvie TOMnMBOBO3AYLLUHOW cmecu. Ero
NPUYUHON CRYXUT "HarpeTas Touka" BHYTpM Ka-
Mepbl CropaHus, KoTopasi Yallie BCero SBnseTcs
YacTbHO OTIIOXKEHWIA YrTepoaa [Harapal, Harpesa-

paspyLueHus nogwmnHukos. Ecnu yron one-
PEXEHWA 3EKUTaHNS] MEHbLLIE OMTUMANLHOTO, pa-
6oTa, noryyaeMasi B pesyristare cropaHus Tonmm-
Ba, PacXofyeTcsl BryCTyto, B pe3yrbTaTe Yero CHu-
KAEeTCs MOLUHOCTb W BO3pacTaeT Pacxof
Tonnvea.

6 Cucrtembl 3axuraHusa c
MaXOBWYHbIM FeHepaTopoMm
[MargmHo]

CucTema 3axuraHus ¢ MaxoBUYHbIM reHepa-
TOpoM (MarayHo), No-BMAVMOMY, NPeACTaBnaeT
o060l camblii NPOCTOM CNocob MOMyHEHNS UCKPbI.

FOLLIVIXCS U OCTAROLLMXCSI PaCKareHHbIMU TaK, YTo
Mo Mepe MOCTYMNIEeHUs TOMNMBOBO3AYLLHOM CMECU
MPOVICXOOUT e CaMOMPOU3BONBLHOE BOCTIAMEHe-
Hue oT aTol "Toukn" (cM. puc. 3.56). Takoe
sIBNEeHVe obnagaeT MoXoXUMM CUMITOMamu C
paHHUM 32>KMraHVEM: MOSIBMSETCA 3BOHKWIA CTYK,
1 BO3MOXHO MOBpEXAEHWe ABUraTens, ecnv
3TOMY SIBMEHWIO MO3BONSAIOT COXPaHSTLCA. [lpu
KanunbHOM — 3aXXUraHWM  BO3HUKAET  3dOChekT,
KOTOPpbIi A OTCYTCTBYET NpU AETOHALMU U camo-
BOCTIIaMEHEHWW; OH 3aKMOYaeTCs B TOM, YTO
OBuraTerb NpofoimkaeT paboTatk Mocre BbIKIto-
YeHus 3axuraHus. Mo mepe BpalleHust Bana
OBUraTens packaneHHble [oKpacHa OTIIOKEHUs!
yrnepoAa CryaT UCTOYHUKOM BOCMNaMeEHEHMS
HeBOombLLIOTO KOnn4YecTsa rnocTyratoLLei
TOMMMBOBO3AYLLHON CcMecy, Onaropaps aTomy
NoAAepKMBAETCA BpalleHe Bara [Asuratens
00 Tex nop, NMoka OH He OCTaHOBMUTCS, 3a C4eT

Bocrinamererne
OT CBEMM FaKUTBHAA

CamonponssonsHoe BOCINaMEHBHHE
OT HErpess, BUIganHHoro BospacTa-
HHEM ABBAEHAR NDH Cropan

OHa 6bina nonynsipHa B Te4eHNe MHOMUX JET Ha
HebonbLmx Apuratensx. MNpenmyLiecTBoM Ta-
KO CUCTEMbI SBMSETCA BO3MOXHOCTb MOABOAA
HanpsPKEHWsI HEMOCPELCTBEHHO OT OTAEMNbHOW
0BMOTKM NMUTaHWSA, U3 Yero criegyeT, YTo Ans
3anycka ABuratens c Takol CUCTEMON Heob-
XOAVIMOCTb B aKKyMyrnSTopHoli Gatapee otmagaer.
MaxoBUYHbIN reHepaTop 31O, MO CyT, HEGOIBLLION
reHepaTop NepeMeHHOro Toka C BpaLLaloLLMMCS
NocTOsHHbIM ~ MarHuToM. OH  cocTouT 1”3
NerkocrnnaBHorO  potopa, B KOTOpbIA  Mpy
M3rOTOBMNEHNM 3arUTbl MOCTOSHHbIE MarHWThl.
PoTop ycTtaHaBnuBaeTcA Ha ogHon M3 uand
KOreH4aToro Bara v BpallaeTcs BMECTE C HUM,
BbINOMHSASA porb

CHWKEHNS KPYTSALLEro MOMEHTa, CBSI3aHHOTO C
YMEHBLLEHNEM MacChl TOMNMBOBO3AYLLHOW CMe-
cu, a TaKkke C HempaBWIbHbIM MOMEHTOM BOC-
nnamMmeHeHms1.

CoBpeMeHHblE OYULLEHHbIE BUABI TONMMBA CHU-
3UNM  BEPOSITHOCTb ~ OTIIOXKEHUST  yrmepoaa
(HarapoobpasoBaHusi] B ABWraTensx, Tak 4To
rNosiBIeHME Harapa Terepb [OCTaToMHO penKoe
siBneHue. Kpome Toro, CyLLECTBYHOT CUCTEMbI B
COCTaBe CYCTEM BrIpbicKa TOMMMBA; MHOMA Takue
CUCTEMbI YCTaHaBMNMBAOTCS Ha kapbropaTopsl,
KOTOpble MpekpalLatoT nogady TomnMBa Wnu
BO3AYyXa NPY BbIKMOHYEHN 32XKUTAHNS U CHIDKAIOT
BEPOSITHOCTb BO3HWUKHOBEHUS CropaHusi Aaxe
Npy HanNUuMM HarpeTbiX ToYek. 3To ocobeHHo
BaXXHO Npu  noBbiWeHUM  3adpbchekTmBHOCTU
[OBuraTenei 3a cHeT nx paboTbl Ha boree 6eaHbIX
TOMMMBOBO3AYLLHbIX cMecsix, MOCKOMbKY
obefiHeHHblE CMECU CnyxaT MPUYMHON pocTa
Temnepatyp ABuraTens.

Mpoucxonnr konebanMe rasa

Puc. 3.5a lNocnegoBatenbHOCTb

BocnnameHeHMa aT HarpeTal Hac-
THLIL 00 NORBTEHMA HOKDK Ha CREYE
BEKMrEHHR

BocnnamexeHue
OT CBBYM SEXKMTBHIR

MpoucxoauT peakoe BO3PaCcTaHKE
TEMIEPETYON W B88NEHUA

3

Puc. 3.56 lNMocnegoBaTenbHOCTb




Cucrema 3axuraHusa 3*7

[OOMNOrNHUTENBHOTO MaxoByika. BHyTpu potopa, Ha
OTAENbHON HEMOABMXHOWM KPYrIoi nnacTtuHe,
HasblBaEMOl CTaTopoM, pacriornararoTcs 0OMoTKM
MUTaHUSA Lienei OCBELLEHNS N CUCTEMbI 3aXW-
raHus. [Npu BpaLLeHun potopa MarHuTHoe fnore,
co3faBaemMoe MOCTOSIHHbIMW MarHuTamyu MHO-
rOKPaTHO NMPOXOAMUT Yepes OOMOTKM KaTyLLIEK 1,
TakuM o6pas3oMm, WHAYLMPYET TOK aHarnorn4yHo
TOMY, KaK 370 Oblro on1caHo paHee A KaTyLLKv
3axuvraHmsa (cm. puc. 3.6a). Kak cnegyet us
Ha3BaHWs, reHepaTop MEepPEMEHHOTO Toka
BblpabaTbiBaeT nepemMeHHbii Tok (AC). 3T0
CBS3@HO C  MOCTOSIHHBbIM  W3MEHEHVEM
MOMNAPHOCTV MarHUTOB OTHOCUTENBHO OBMOTOK,
4TO, B CBOKO OYepeab, O3HaYaeT crieaytoLLee: TOK,
VIHAYLMPOBAaHHbIA B KaTyLLKaX, CHayana umeet
OfHO HarpagBreHye, a NOTOM MOSTHOCTHIO UMEHSIET
ero n TeyeT B obpaTHyto CTOpoHy. MoxHo
MPeAnonoXuTb, YTO CYLLECTBYET HEkast MepTBas
ToYKa Mexgy 3TUMU KpaiHWMK CriyYasiMu, B
KOTOPOW TOK OTCYTCTBYET, HO MOCKOMbKY 3TW
konebaHWsi MPONCXOAAT JOCTaTOYHO BbICTPO, TO
3TO He UMeeT GOrbLLOTO 3HAYEHUSs!, KOHEYHO, B
pamkax TOro, YTo MO3BONSIET CUCTEMa OCBe-
weHus. Te, kTo Obinn BnagenbLamMn MaliuH ¢
MaxoBWYHbIM reHepaTopoM, 6e3 COMHeHus,
3HaIOT, B YEM BbIpaXaroTCs 3TN KonebaHus: Ha
XOMOCTOM XOAY MPOUCXOAWUT He3HauuTenbHoe
MUraHve NpubopoB OCBELLIEHUS.

lMpuryun deticmeusi

MpyvHUMN AENCTBUS TaKON CXeMbl 3aXuraHus
M3BECTEH MoAHa3BaHVEM “3Hepronepegayn” unm
"HapacTatoLLero nons". KaTyLuka nutaHns cuc-
TeMbI 3aXWraHusi obpasyeT LieMb C NePBUYHON
0OMOTKOI KaTyLKku 3axkuraHus. Mexay Humn
pacronoXeH KOHTaKTHbIA npepbiBaTerb, BbIMNos-
HAOLLWIA chyHKLIMIO KOMMYTaTOpa, KOTOPbIA BKITHO-
YaeTcsi MapannenbHo KaTylkam (cMm. puc. 3.66).
Ecnn koHTaKTbl HaxodaTcs B 3aMKHYTOM oro-
YKEHWM, B KOTOPOM OHY NPeObIBAOTOOMNBLLIYIO YacTb
BPEMEHU, TO YePEe3 HUX MPOTEKAETINEKTPUYECKUN
TOK, KOTOpbII, TakuM 00pa3oM, YXOAWUT Ha Maccy
(3emnio). CrniepoBaTenbHO, KaTyLUKa 3aXXuraHus
3aMKHYTa HaKoOpOTKO, N MUTaHUE K HEW He no-
cTynaet. Kynayok pasmblkaeT KOHTaKTbl B 3a-
[AaHHON ANnA BOCNIaMeHEHNs TOYKe; Npu 3TOM

O~ &

Beuikmioqarents
BaXKHUraHWA

BropuyrHana

Korne+catop A

KoHrakr-
HBIF pepe-
paresns

O6moTka nuTaHuA
CHCTEME 38XKHMIr8HHA

lepan-HEA
06MOTKE

MarauHo

Ceaeva
38XHUraHuA

Karywika
3aXUraHua

Puc. 3.6a Cuctema 3axuraHms ¢ MaxoBMYHbLIM reHepaTopoM (MarAnHO]

poTop pacrnonaraeTcs Tak, YTobbl BbIxogHas
MOLLIHOCTb OOMOTKM NUTaHWs Bblna Makcumars-
HON B MOMEHT pa3MblKaHUA KOHTaKTOB.
OpHOBPEMEHHO TOK OT KaTyLLKV MUTaHWUS JOIDKeH
NOCTYNUTb Ha NEPBUYHYIO OOMOTKY KaTyLUKU
3aXUraHNs, YTo NPUBOAUT K MHOYLIMPOBAHUIO
BbICOKOrO HarnpsixeHnst AN UCkpoobpa3oBaHus
BO BTOPYHHOI OBMOTKE, KOTOPOE BbI3bIBAET paspsi,
Ha cBeye 3axuraHus. imeHHo aTa nepepava
3HEeprun KaTyllke 3axuraHus gana HassaHue
[LaHHOW cucteme.

OTHOCUTENBHO 3TOW CUCTEMbI CriedyeT OTMETUTL
psag, NyHKTOB. Bo-nepBbix, BaXKHO BpeMsi pasvibl-
KaHWSI KOHTaKTOB, YTOObI MOMHOCTLIO UCMOMb-
30BaTb BCIO pacrnonaraemylo 3Hepruio; ecnu
KOHTaKTbl Pa3OMKHYTCSB "MepTBOW" TOHKeLWMKNa,
TO 3neKTpuyeckoro Toka He GyadeT, a cne-
[JoBaternbHo, He ByaeT u uckpbl. Bo-BTOpbIX, B
cucTeMe NpUCYTCTBYET elle OAMH INEMEHT, O
KOTOPOM Mbl 3a0blv YNoMsiHYTs. OH HasbIBaeTcs
KOHOEHCaTOpOM, N €ro MOXHO MpeAcTaBuTh B
BUAe KpaTKOBPEMEHHOTO HaKonuTensa SHepruu;
OH MOXeET HakannueaTb HeGOMbLLION 3apsag u
3aTeM o4eHb BbICTPO paspsxaTbcs Mo Mepe
Hapo6HocTW. B aaHHOM criydae oH NpuUMeHsieTcs

NS NpeaoT-

BpaLLEHWS VICKPEHWS1 KOHTaKTHOW rpynnbl Npepb-
BaTens. HeobxoaymocTb ero Mcnonb3oBaHNs
onpefenseTcs TeM, YTO MO 3NEKTPUYECKUM
CTaHOapTaM pasMbIKaHUEKOHTaKTOBMPOUCXOAUT
OYeHb MeAJSIEHHO, U B HayanbHbI MOMEHT
pa3MbIKaHVIsi KOHTAKTOB TOK CTPEMMTCS NpoTekaTb
yepes HUX (Tak Kak OHW NPeACTaBMsoT cobol MyTb
HaVMEHbLLIEro CONpOTUBIEHNS) Ha Maccy, a He
Yepes NepBUYHYI0 OOMOTKY KaTYLLIKU 3aDKUTaHuS.
[ins Toro, 4ToBbl NpefoTBPaTUTL MOSBMEHNE
paspsiia Ha KOHTaKTax B BUAE UCKP, NapannernsHo
K HAM NPUCOeAVHSAETCS KOHAEHCaTOp, KOTOPbINA
MOrMoLLaeT BCe OCTaTO4HbIE TOKU W, Taknm obpa-
30M, NpefoTBpaLL@eT NOAropaHe KOHTaKTHbIX
NOBEPXHOCTEN, Bbl3bIBaEMOe UCKPEHNEM.

yl'lpaBJ'IeHI/Ie onepexeHnem
3aXuraHmnsa

CricTemMa 3aXKMraHusi C MaxoBUYHBIM reHepa-
TOPOM MPEACTARMSET coboil MPOCTOe U AelLLeBoe
YCTPOWCTBO, obecneumBaroLLe
UcKpooBpaso-BaHNe Ha cBeYe 3axuraHus. Ha
MpakTVKe OHa paboTaeT [4OCTAaTOYHO XOPOLLIO,
obecrieuvBasi  MOMHOe  MCMoSfb30BaHUe
aHepronepegaus B 330aHHbIA  MOMEHT
MOBOPOTA SIKOPSA reHepaTopa.

KoHTakTH 38MKHYTH

MpyxurHa

KoHTakTsl pasoMkHyTH
lMpyxuHa
Ocs
TMoasuxHLA KOHTaKT TMoaBxXHLEWA KOHTaKT
HenoasuxHu KoHTaKT HenonewkHuE KOHTaKT
Puivaxok Phivaxok
Kynayvok
Kynavox

Puc. 3.66 MpuHUMN oencTBUS KOHTaKTHOrO NpepbIBaTess
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Cucrema 3axuraHus

Bnarogaps cBAsaHHbIM C 3TUM OrpaHUYEHUsM,
Ha GOMbLUNHCTBE CTATOPOB PaHHUX CUCTEM
3aXUraHNA C MaxoBUYHbLIM reHepaTopoM Hemnb3s
ObINO M3MEHSATL Yron OMEPEXEHNs 3axKUraHus.
Yron onepexxeHns 3axuraHnsa BbICTABMANCS Npu
M3roTOBMEHW, W BMOCMEACTBUAN €ro U3MeHeHue
orpaHu4MBanochb npegenaMmu perynnpoBkiu
3a30pa B KOHTaKTax npepbisatens. B To Bpemst kak
Ha HebOorbLUMX ABYXTaKTHbIX ABUraTENsX 3TOro
BrIOfTHE AOCTaTOMHO, Ha GOMbLLMX YETLIPEXTAKTHBIX
MallUMHax NoTpebHOCTb B M3MEHEHUN onepe-
JKEHWA 32DKUTaHNA Mo Mepe YBENYEHNS CKOpoCTU
BO3PacTaeT, MO3TOMY OHW ObIfM OCHALLEHbI
YCTPONCTBOM aBTOMAaTUYECKOrO OrepexeHns
3axuranua [ATLJ, cM. naparpad 7). 3T0 yc-
TPOWCTBO 06NafaeT orpaHNYeHHON CTeneHbo
perynuposaHus (B npegenax ot +20°, no yrny
noBopoTa KoreH4aToro Barna npu Makcumars-
HOW YacToTe BpalleHus, A0 NpubnmanTensHo
+40° Ha Hepabotatollem gsuratene). B
HacTosiLLee BpeMs BHEAPEHWE IMEKTPOHWKA B
CUCTEMY 3aXWUraHUs O3HayaeT, 4To Heob-
XOAMMOCTb B MEXaHU4ECKOM YyrpasneHumn one-
pexeHneMm 3axuraHus otnana, noaToMmy paHee
YNOMSIHYTbl€ OrpaHNYeHNs CHUMatoTCs. JTo
03HaYaeT, YTO CUCTEMbI 3aKUraHUA ¢ MaxoBuy-
HblM reHepaTopoM (Mony4YuBlLNE Ha3BaHWe
"MarguHo ¢ CDI) nonyu4snu HOBYKO XWU3Hb U
4YacTo WCMOMb3yloTCs,, [MaBHbIM  06pasoM, Ha
HeOOombLLIMX BHEL0POXHbIX OBYXTaKTHbIX
MaLumHax (cm. puc. 3.8a u e, cTp. 3.10 1 3.12).

7 BatapeliHble cucTembl
3aXuraHus

Cucrema, onucaHHas B naparpade 6 (oo noss-
NEHVISt ANEKTPOHHOTO YMPaBMeHus), He Nossorsna
[OCTUYb HeoOXOAMMOro AyanasoHa USMeHEHUs
OrepeXeHNs 3aXUraHns AN NonyYeHus yaos-
NeTBOPUTENBHBLIX XapaKTepuUCTUK BO BCEM Aua-
nasoHe 4acToT BpalleHus Asuratens. 3To
CBSA3aHO C TEM, YTO MOMEHT pa3MblKaHWs
KOHTaKTOB COOTBETCTBOBa Obl Nepuoay BpeMe-
HW, Koraa obMoTka NUTaHus He obecneynBaeT
MaKCUManbHOW 3HeprooTAaayun, Tak YTo Obino
Heobxogumo pgpyroe (MOCTOSHHOE) MUTaHue.
HoBbIM MCTOYHWMKOM NWUTaHWS Criyxuna He ob-
MOTKa, a OCHOBHasi cucteMa anekTpoobopyao-
BaHVS MalMHbI. YNOMSHYB NepeaoBble KOHCTPYK-
Ly BomnbLUMX MaLUMH, KOTOpbIM HeobXxoanmo
©onee CyLLECTBEHHOE M CTabuUIbHOE MTaHMe, Kak
OIS 32KAraHUS, Tak 1 A4S OCBELLIEHUS, NepexoavM
K paccMoTpeHuto GaTapeiiHoi cuctemel. B 6aTta-
periHoON cucTemMe MaxoBWUYHLIV reHepaTop 3a-
MeHsieTcst Bornee CyLLIeCTBEHHbIM reHepaTopoM
nepeMeHHoro Toka (arkbTepHaTopoMm), Mpyu 3ToM
BblpabaTbiBaeMbli UM NepeMeHHbI TOK BbINpsM-
nsieTcs (NpeobpasyeTcs B MOCTOSHHbIN TOK, dC) 1
perynupyeTcst (MoaaepvBaeTcs B onpenereHHbIX
npepenax) Tak, YtoObl COOTBETCTBOBATL MPEebsiB-
nsemMbIM K Hemy TpeboBaHusM. Batapes Bbl-
NONHSEeT hyHKUMIO HaKOMUTENs 3Hepruv Ans
nopAepXaHusi NMOCTOSIHHOTO SHEProcHabXeHWst
npy HU3KUX YacToTax BpalleHus 1 He pabo-
Tarowem asuratene. B atom npeumyliectso
Gatapen, TpebytoLei cucTEMbI
3neKTPOobOPYA0BaHIISt TOCTOSIHHOIO TOKA.

lpuHyun deticmausi

BaTtapeiiHas cuctema 3axuraHua paboTtaeT
aHanorM4Ho cucteMe C MaxoBUYHBIM reHepa-
TOPOM, HO UMEET psAf, 3HAUUTESBHBIX OTIINHUA(CM.
puc. 3.7a). MuTtaHue ot GaTapen nocTynaeT K
NepBUYHbIM OBMOTKaM KaTyLUKU 3aXXUraHusi,
[LOMONHSAIOT LieNb 3aMKHYTbIE KOHTaKTbl npepbl-
BaTens. OHU NPUCOEONHAIOTCA K KaTyLLKE 3aKu-
raHusa nocneaoBaTesibHoO, a He naparnensHo en,
KaK 3TO BbIMOIHEHO B CUCTEME C MaxXOBUYHbIM
reHepaTopoM.

MarHuTHoe none, reHepupyemoe B NepBUYHON
obMoTKe, NnopaepxuBaeTcs 4o Tex nop, noka
KyrnayoK He pasoMKHET KOHTaKTbl NpepbIBaTens.
Kak Tonbko 3TO NpOMCXOAMWT, NpepbiBaeTcs
nUTaH1e NepBrU4HO OOMOTKM, More UcHesaeT, 1
BO BTOPWYHOW OOMOTKE MHAYLIMPYETCS BbICOKO-
BOMbTHBIA MMMYMLC, Bbi3blBAOLLMIA 0OpasoBaH/e
MCKpbl. BKMOYEHHbIN B cXeMy KOHAeHcaTop
BbINOIHAET TY)Ke camyto chyHKLKO, YTO U B cUCTEME
3aXuUraHua ¢ MaxoBW4YHbIM reHepaTopoM.
MpvHUMN [EeNCTBUSA TakoW CUCTEMbI HOCUT
HasBaHue "ncyesatroLLiero nons".

YnpasneHue onepexeHuem
3axueaHusi

[Mpw nogade Ha KaTyLLKy 3a)KUraHusi MOCTOSIHHOIO,
CTabUnNM3NPOBaHHOTO HaMpPsPKEHNsI MOSIBIAETCA
TeopeTnyeckast BO3MOXHOCTb MOSy4eHUs UCKpbI
B NtoBoii Touke Lmkna apuratenst. [ns ocyLecTs-
NEHVs1 3TOTO Ha MpaKTUKe HeobxoayMa cuctema
VN3MEHEHWS yrna ONepeXeHUs 3axuraHms (unm
MOMEHT BOCTNIAaMEHEHNSI). YnpaeneHue
NepBbIMM CUCTEMaMM NMPOU3BOAUITIOCH BPYUHYHO,
NPy MOMOLLM pblyara Ha pyre, NMo3BonsoLLEro
YMEHbLLATb OMEPEXEHWE MpU 3amnycke unn
HU3KMX YacToTax BpalleHWUs W yBEenn4MBaTb
onepexeHue, korga ato  Tpebyetcs, npw
BO3pacTaHUM YacToTbl BpalLEeHUs AsuraTtensi (CM.
puc. 3.76]. Ha npocTbiX OAHOLMIUHAPOBBLIX
YeTbIpEXTaKTHBLIX ABUraTensx 370 YCTPOWCTBO
paboTano focTaTo4HO 3hdEKTUBHO (3acTaBnss
MOTOLWKINCTa He 3abbiBaTb 00 YMEHbLUEHUN
OMEPEXKEHUNA 3aUraHUA Neper, 3amyckoMm, YToObl
n3bexarTb CUNbHON obpaTHOW OTdaY nejarm
KuK-cTapTepa B Hory). Ho Ha Goree crioxHbIxX
MHOTOLSIMHAPOBBIX OBuratensix cTarno
ouyeBMOHO, 4YTO  Heobxoguma  cucTema
MOCTOSIHHON ~ aBTOMAaTUYECKON  PEeryrnmpoBKy
ONEepEeXeEHNS 3aXknraHus,

Puc. 3.76 Py4yHoi mexaHu3M ynpaBneHus
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e o Bukniovyarens KWonka suKnoMeHnA
38MHraHKHA AaHrarens
Barapen Mepanyran
|~ ofimorca
VT | 29900
SaNMMrEHMA T
Gt CHRTRI |
— [+ TL 47\ Bropusian
Caeva ofmorka

Konrak THiuif SaNMraHuA

MpBpLBATEN

T
i
Puc. 3.7a BaTtapeliHasa cuctema 3aXuraHus
KoHTakTHeW npepuiBaTesis
K puMary Ha pyne
— H.22881
PatHee-nosaqee
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nosatomy Obin  co3gaH  aBTOMAaTUYECKWIA
perynsitop  onepexeHus  3axkuranus  (ATU).
BmecTo HenocpefcTBeHHOro 3akpenneHus
Kyrnaduka npepbIBaTens Ha Bary NPYBOAA, Kynadok
CNY>XUT YacTblo aBTOMATUYECKOro perynstopa
onepexeHus s3axuranus (cm. puc. 3.78]. OH
COCTOWT M3 OCHOBaHUS C OMOPHOIA OCHIO B LIEHTPE,
Ha KoTopoWi pacrnonaraetcs kyrnadok. Kynavok
MOXET BpaLLaTbCs Ha OCM, €ro NepeMeLLeHeM
yNpaBnsoT gsa NOANPYXUHEHHbIX rpy3vka. B
HEMNoABWXHOM COCTOSIHUM UMW MPU HUSKUX
YyacToTax BpalleHusi NPYXUHbl YAEpXVBatoT
KyrnauoK B MOMOXEHUN Marioro yrna ornepexeHust
32DKUraHVS, a NPy YBENUHYEHM YaCTOTbI BpaLLeHNs
[BUraTensi rpysbl pacxofgsiTcsi, NoBopaqMBast
Kynayok 1, Takum obpasom, yBenudmBas one-
pexeHue 3axuraHus [cM. puc. 3.7r). K rmaeHbIM
HepocTaTkam H6aTapenHoi CUCTEMbI 3aXKMraHUs
MOXHO OTHECTW TO, YTO 3amnyck ABuratens
3aBVICUT OT CTENEHM 3apsikeHHocTU GaTapeu, a
Takke npucyTcTBue 6onblUOro KonndecTea
NOABMXHBIX YacTeil. JTO 03HAYaEeT, YTO U3HOC,
npovcXoasLLmMiA B GOMBLLMHCTBE Y3rOB CUCTEMBI,
TpebyeT ee perynsipHoro OBCIy»MBaHUs NS
nopfepaHua ee adpdpekTBHO paboTbl. 31O
HeoOXoAMMO U U3-3a YMNyuLLEHWs1 KOHCTPYKLAW
[Bvratens, Mossorstolle poctvrate  Gornee
BbICOKWX 4acToT BpalleHus ABuratens u npu-
MEHSTb MOBbILLEHHbIE CTEMEHN CxaTus. Bbicokve
YacToThbl BpalleHWUs ABUraTensi o3HaqaroT yBe-
TMYEHNE U3HOCa MOABWKHBIX Y3rOB KOHTAKTHOTO
npepbiBaTENst ¥ HapyLleHUne TOYHOCTU U3-3a
LieHTpobeXkHON cunbl, Griarogapsi KOTOPOW KOH-
TaKTbl PACXOASATCS Ha BENUUMHY, MPEBbILLIAOLLYIO
Heobxoaumyto. [Mpn yBen4eHun cTeneHn oxatist
ans obpasoBaHus Uckpbl TpebyeTcs Gonee
BbICOKOE HanpsPKEHWE, a BbICOKVE HanpsiKeHUs
NPUBOAAT K  MOATOpPaHWMO  MOBEpPXHOCTEN
KOHTaKTOB npepbiBaTens. [Ans aanbHeunlero
MNOBbILLIEHUSA TOYHOCTM Heobxoaumo
YyCTpaHUTb BCE BO3MOXHbIE MexaHu4eckue
y3nbl cuctembl. C 31O 3agayelt cnpaenseTcs
3MEKTPOHHOE 32>KMraHue.

8 OneKTPOHHbIE CUCTEMBI
3aXuraHus

Cnabas ctopoHa 06enx OnMMCaHHbIX CUCTEM
-HaMMuMe  MexXaHWYeckux Yacten.  TpyaHo
[OCTVYb TOYHOCTU MPOW3BOACTBA TaKUX Y3rOB,
KaK KOHTaKTHbIA npepbIBaTenb wm
aBTOMaTUYECKNIA perynsitop onepexeHns
3airaHns.  TodHocTb — obecrneumBana  Obl
HafexHylo paboTy, HO fJaxe ecnu oHa Gyaet
OOCTUMHYTa, CO BpeMeHeMm, B  npouecce
3KCryaTaummy, ckasblBaeTcsl BRMSHUE W3HOCA.
BHavane BbllweonvcaHHble npobnembl 6binn
YaCTU4HO peLLEHbI B KOHTAKTHO-TPAH3NCTOPHBIX
cucTeMax 3axuraHusl. 1o nepBoe YCTPOWCTBO,
YMEHbLUAIOLLEE 3MEKTPUYECKYIO HArpy3Ky Ha
KOHTaKTax NpepbIBaTENsX 3a CYET NPUMEHEHs!
TpaH3VCTOpa, BbINOIHSIOLLEro hyHKLMIO KItoua
Ansi ToKa NepBUYHON OOMOTKM KaTyLLKN 3aKu-
raHVist, TeM HE MEHeE, NpepbIBaTENb NO-TPEXHEMY
HeobXoayM, AN TOro YToDbI BKIHOYaTb U BbIKIHO-
YyaTb TpaH3ucTop. JTo Gonee UnNn MexHee ycTpa-
HAET Npobnemy 3pO3VOHHOrO U3HALLMBAHUSA
KOHTaKTOB, HO O3HayaeT, YToO OHM BCe elle
HeobxoauMbl. PaboTa MHOTMX paHHUX cUCTEM
OCHOBbIBaNach Ha 3TOM MPUHLMIE, HO Tenepb MX
MONHOCTbLHO BLITECHWIN SMIEKTPOHHBIE CUCTEMBI.

Puc. 3.78 ABTOMaTW4eckuid perynatop yrna OnepexeHus 3axuraHus c ABYMS

KOHTaKTHbIMM NpepbiBaTeENAMn

1 [Ipy3bl yeHMpobexHoeo peaynsmopa

2 Ocb epawjeHusi 2py3o8 UeHMPOBExXHO20
peaynsmopa

3 Ocb Kynayka

4  Kyna4ok 5 KoHdeHcamop

6 [MnacmuH4yamas npyxuHa KoHmakma
7 KoHmakmebl 8 @urby Kynayka

9 PbIyaxoK unu Mosiomoyek

lNpyxwuHa yaepxveaet
rpyaukm

YcrpoicTao npu palioTe Ha HHSKMX YBCTOTaX
BpalLennA (He 3aneicTeopaHo)

[pyawnku pacxonATen,
Kyna4ok naoeopa4v4eaeTcA

YetpodicTeo oBecneynBaeT MaKCUMENLHOE ONEPEXEHne
38XHraHHA (BHCOKSA YaCcToTa BpalLLeHHA)

Puc. 3.7r MpyHUMN AeACTBMA aBTOMaTU4ECKOrO perynsitopa yrna onepexeHusi 3aXkuraHus

(ATU)
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Cuctema 3axunraHms

Cucmema 3axuzaHusi ¢ pa3psoHbIM
koHAeHcamopom (CDI)

Ha npoTspkeHun MHorux net HamGonee nonyrnsip-
HbIM TUNOM GECKOHTaKTHO CUCTEMbI 3aXKUraHWs
Oblna cuctema ¢ paspsigHbIM KOHAEHCATOPOM
[Capacitor Discharge Ignition, CDI).
MexaHu4eckuii KOHTaKTHbIN NpepbIBaTENb 3aMe-

HEH HeBOMNbLUMM "MHOYKTUBHBIM AATYMKOM" Ui
"MMMYMbCHLIM reHepaTopoM”, YCTaHOBIMEHHbLIM B
HernocpeacTBEHHOW BnM3ocT oT poTopa Mma-
XOBWYHOrO reHepartopa unu reHepartopa nepe-
MEHHOIO TOKa [AaTuMK UHOTAA BbINOSHSAETCS B
BWIe 3reMeHTa cTaTopa, a Horaa 3akpennseTcs
oTgensHo) - cM. puc. 3.8 a-B.

B MomeHT uckpoobpasoBaHusi HebonbLON
MarHuT Ha poTope MPOXOAUT MUMO KaTyLLKM,
BO30Y>KOAasA cUrHan HebOorbLLIOMO TOKa, KOTOpbIi
nopaetcs k 6rioky CDI, ykasbiBasi Ha NOTPEOHOCTb
B Uckpe. bonee nogpobHas nHdopmaLys o pas-
TIMYHBIX TUMNAX UMMYNbCHBIX reHepaTopoB (MH-
[OYKTVBHBIX JATYMKOB) U NPUHLMMNE UX AEACTBUS
[AaHa Hwxe B naparpadpe "[Jatimkun’”.

Obmotka natynka

MaxosmuyHuiA reHeparop

Bnok COI

Martur

/

[ Maxosmrsii -I r Ena;c_c-IDf _i
| reHeparop I
| | | |
| '
EE%‘L |

|

l

- I

[ O

KHorka BLIKMOYEHINA ABUr8TENA

[ ik 1
[ 3aXHUraHnA

K&TYUJKB 38XWraHWA N cee4va 38XHraHuA

Puc. 3.8a AnemMeHTbI CUCTEMBI 3aXKUraHus ¢ paspsiAHbIM KoHAeHcaTopom [CDI] nuTaeMbIM OT MaXOBUYHOrO reHepaTopa

HaHHasi unnrocmpauusi 0eMoOHCMpUpPYem arieMeHMbl MUNUYHOU cucmeMbl 3axu2aHusi ¢ paspsiOHbIM KoHOeHcamopom (CDI] momouvukna Suzuki DR 125
Hapsdy ¢ MpuHYunuansHoU cxemoll 3moli cucmemsI.
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& OcrHosHowi xryT nposoaku j
7 2

Harumkuy

Karywka
3aXXuraH1a

Karyiuka
3aXKMraHUA

Bnok
cD!

Cseva agxuraHua Ceeva aaxuraqna

Puc. 3.86 TunMyHas cucTeMa 3aXxuraHusi ¢ paspsigHbIM KoHaeHcaTopom [CDI] YyeTblpexumnuHAPOBOro ABUraTens ¢ NMTaHWeM oT 6aTtapeu
[reHepaTopa nepemMeHHOro Toka)

[HarHasi unmocmpaujusi eMoHCmpupyem eceso3MoXHble Oemariiu cucmeMbl 3axuzaHust. Obpamume eHUMaHUE Ha Mo, Ymo oOHa Kamywika u 0OUH GamuuK
obcrnyxusarom 0se ceeyu. Imo o3Hayaem, Ymo Ha Kaxooll ceeve 3a 0OUH paboyull Luki 0suzamerts UCKpoobpasosaHue rpoucxodum 08axobl, makasi
cxema UCKpoobpa3oeaHUsi U3BECMHa 100 HaseaHUeM "pe3epeHoll" unu “"nomepsiHHOU", MOCKOsIbKY 00Ha U3 O8YX LICKD MPpUXoOUmMCsi Ha makm ebIrycKa.

Buikroqarens agxnraHua

Bnok COI

MpenoxpanmTers

Karywixa Karywka
3aXKHraHNA 8aXUraHvA

=
Barapen E /

| ®)
N i N'2£ Ceeyi saxuraHnea AP.’:’: Md‘
Haruxn

Puc. 3.8a MpuHUMnuansHas cxeMa CUCTEMbI 3aXKUTaHUA € pa3psiAHbIM KoHAeHcaTopoM [CDI] YyeTbipexumnMHapoBOro ABuraTensi

HaHHas npuHyunuarsHasi cxema OmHoOCcUmCcs K cucmeme, npuseOeHHoH Ha unmocmpayuu 3.86.
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‘If’

Caava 3aXHraHnA
Yerounx O
MOCTORHHOID PEWE
MHTEHHA -  OnekTpoH-
350y O Hulf Koy 8

KaTyiuxa 3axuraHna

-

Puc. 3.8r MpuHUmMN AericTBUSA CUCTEMbI C pa3psaHbIM KoHAeHcaTopom (CDI)

Om 6amapeu Ha uHgepmop (Yacmsb 6rioka CDI] mocmynaem numarue 12 B, uHsepmop ycurueaem ezo
npubnusumesbHo do 350 B mocmosiHHo20 moka, Komopable 3apsxatom KoHoeHcamop C. B MomeHm
HosoobpasosaHusi om 06MomKu damyuka rnocmynaem cueHasn Ha 3aMbiKaHue 371eKMPOHHOZ0 KIToYa
S. lMpu amom koHOeHcamop C bbicmpo paspskaemcs 4Yepe3 nepesuyHyro 0OMOMmKY KamyuwKu
3axuaaHusl.

D Y128
PaapagHei

—_— — — — — j H_ KGH.!;EHCETOP
é Bairipa-
MHTENL

=

VY

MpuHUMN gencrens

BonblunHeTBo cuctem CDI cogepxart TupucTop,
KOHZEHcaTop W napy AMOAOB; Takke 0B6bl4HO
NPUCYTCTBYET [OMOMHUTENBHAS 3NEKTpUYeckas
cxema ANs ynpaBlieHWs ONepeXeHnemM 3axu-
raHusi. MepBbiii U3 NepeymcrieHHbIX 3rIEMEHTOB,
TUPUCTOP, BLIMOMHAET OYHKLMU 3MEKTPOHHOTO
kntoya (cMm. puc. 3.8 r-e), ABa rMaBHbIX BbiBOAA
TpWCTOpa YNpaBnsioT ABUMXEHMEM TOKa MOYTM
TaK e, KaK KOHTaKTHbIA npepbiBaTens. [Ans
YyCTPaHEHUs1 MeXaHUYecKoro KynaykoBoro
yCcTponcTBa (MCMOMHWTENBHOTO MeXaHu3ma
KOMMYyTaTopa) y TMpUCTOpa eCTb TPETWIA BbIBOA,
npu nogave Ha Hero HebonbLlioro Toka (OoT
WHAYKTUBHOrO AaTyuka, Koraa MUMO Hero
NPOXOAMUT MarHuT] TUPUCTOP OTKPbIBaETCA W
MPOBOAMT OCHOBHO TOK, OCTaBasICh OTKPLITLIM A0
Tex op, Noka HanpsikeHie Ha TPETLEM BbIBOAE He

B
BuicokosonsTHOE
HanpaxeHe

(x ceeve aaxuraHua)

TupmcTop- Katyuixa
i BaXUraHIA

WHeepTop (cxemaTiniHo]

R d : L JanyckaloLumid umnynsc 0T KOHTEKTHOro
npepLHBaTend WM OT [arvMka, nocne

hOpMUPOBEHUA ¥ PUNETDAELIMM MMITYIbCE

Puc. 3.Ba Ha npuHumnuanbHoi cxeme npeAcTaBneHbl OCHOBHbIE Lenu 6noka CDI, nuTaemoro ot 6atapeu U MCMOMb3yIoWero MHBEPTOp AnNs

NOBbIWEHUA HanpsXXeHua

O6moTka : Bnok COI 1
nATaHUA 1 !
MonenxHan CHCTEMB : Buinpamutens 3apana i
06MOTKa AaT4mKa 38XKHraHA i P\LK 4 g e AT
: + A

' _l/g "l =15 Karyiika aaxuranma
- 1 Komner- |
i carop |
: i
! 1
\ ! i

k i i Coeva
o : SAXUraHNA
¢ I
’ i
/’ L]
v’ ]
ol llepenHan Bropu4ran
’ obmd Tica obmoTka
£ 1
L
: t
| |
' '
] ]
| Buripamtens i
| nMIynsLCos ;
|}

L} L}

Puc. 3.8e MNpuHumnmanbHasa cxema, AeMOHCTpupyrouias oOCHOBHbIe Lenu 6noka CDI. B paHHOM cny4yae nuTaHue nocTtynaeT OoT MarauHo,

B MPOTUBOMOJIOXHOCTL GaTapeiiHON cUcTeEMe C MHBEPTOPOM
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Bamapes

OcHogHoll 8bIKMto4amerib
3axkuezaHusi

KHorka ebIKknroYeHus1 0suzamernsi
ObmomKu 2eHepamopa
uMnynbcos

5  3nekmpoHHbie br1oKU 3axKu2aHusi
B BbICOKO8OsIbMHbIE KamywKu
3axkuzaHusi

Ceeyu 3axueaHusi
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Puc. 3.8k Cxema oCHOBHOM TpaH3VICTOpHOl7I CUCTeMbI 3aXXUraHusa 4eTbipexuunuHapoBoro aosuratens

noHuauTest. Mpu aTom TMpUCTOp BO3BpAaLLIAETCS B
"3aKpbITOE" COCTOSHWE [0 NOMNyYeHns creayto-
Lero curHana oT AaTtymka. TupucTop uHorga
Ha3bIBaIOT KPEMHMEBbLIM YTPaBISEMbIM BEHTUMEM,
1 ero Ha3BaHWe 4acTo cokpaLlatoT Jo abbpe-
Buatypel SCR  (Silicon-controlled rectifier).
CregytolmiA BaxkHbliA KOMMOHeHT 6rioka CDI
-KOHAEHcaTop, KOTOPbIN BbINMOMHAET hyHKLMN,
nofobHble YHKLMSAM KoHAeHcaTopa paHHUX
cucTeM 3axuiraHus. Kak v paHbLue, koHgeHcaTop
HakannueaeT 3apsag (B 3TOM Criydae HEeCcKorbko
COTEH BOSIbT), MOCTYMAOLLWIA, B 3aBUCUMOCTMN OT
TVINa CUCTEMbI 3NIEKTPOCHAGXEHS, OT 0OMOTKM
MUTaHUS UM OT akkyMynsiTopHoiA 6aTapeu. Korga
ynpaensaoLWuWin ToK NocTynaeT Ha TUpUcTop,
KOHAeHcaTop BbICTPO paspshraeTcs, nocbinas
KOPOTKUA MMMYNbC 3HEPrM Ha NEePBUYHYIO
OoBMOTKY KaTyLLKN 3axkuraHusi. B csoto ovepesp,
370 CrocobCTBYET 06Pa3oBaHMIO BO BTOPUHHON
0BMOTKE MOLLHOW MCKPbI ANt BOCTINIAMEHEHS
CMecu, crieaoBaTensHo, cuctema paboTaeT no
npyHUMNY "HapacTaroLero nons”, yrnoMsHyTomy
paHee.

Cucrema saxwuraHus CDI, no cpaBHeHuto ¢
TPaAVLIMOHHO CUCTEMON 3axkuraHus, obnaaaeT
Bonee BbICOKIM BTOPUYHbIM HanpsbkeHeM [OKoro
40 KMNoBOMbT), Tak YTO MOLLUHOCTb WUCKpPbI, NO-
riy4yaemoii Ha cBeYe 3aKUraHus, CyLLECTBEHHO
BbILLIE. CneposarertHo, BOCMIIaMeHeHne
npovcxoguT Gornee TOYHO W yMeHbluaeTcs
BEPOSITHOCTb  MPOMycka BCrbilLeK. Tak  Kak
[aHHas cucTema He COAEPXUT MEXaHUYECKNX
YacTeli M W3HOC OTCYTCTBYeT, TO mocne
O[HOKPATHOW YCTAHOBKWA Yrrna ornepexeHus
3aXUraHust JanbHeillas perynupoeka He
TpebyeTcs.

YnpaBneHue onepexeHnem
3aXXnUraHugd

Ha paHHux cuctemax CDI aBTomMaTtuyeckoe
U3MEHEHME OMEepEeHNs JOCTUranoch 3a CHET
UCMONb30BaHUs BTOPUYHOM Lieny JaTdmka, Ans
UBMEHEHWS 3anyCKatoLLIero curHarna [MomeHTa
BOCTIaMEHEHNS - MPUMeYaHNe NepeBoaunKa) B
HeoGXoaMMbIX Npedernax, a Ha Gonee MoagHNX
cucTeMax Ucrosb3oBarach 3aBUCUMOCTE Mar-
HUTHBIX U UIHOYKTVBHbIX CBOICTE MEXLY MarHUTOM
1 0BMOTKOIA JaTuMKa Mpu U3MEHEHWN YacToTbI
BpalleHusi ABuratens (4To oTpaxaeTcs Ha
BPEMEHY HapaCTaHUs HAMPSDKEHNS).

TpaH3I/ICTOprIe CUCTEMbI
3aXXUraHma

Bo MHOrom TpaH3VCTOpHbIE CUCTEMbI 3aDKUraHMs
nopobHbl cuctemam CDI: oTcyTCTBME NOABKHBIX
3MEMEHTOB, ucnonb3oBaHne
MarHUTOMHAYKTUBHOIO AaTynka, BblgatoLero
curHan 6mnoky ynpasneHus Ans co3naHus UCKpPbI
(cm. pvic. 3.8K). EQuHCTBEHHOE OTNMUME B TOM,
YTO B TPaH3NCTOPHOW CUCTEME 3aXuraHus
npuMeHsaeTcs NpuMHUMN "ncyesarowero nona”
BaTapeinHbIx cuUcTem, B
npoTuBONoOCTaBNeHne npuHuMny
"HapacTatoLLero nonst" cuctem CDI. JnutensHoe
BpemMs MpeprnodTeHVe oTAaBarnocb cucTemam
3axuradnsa CDI, HO B cBSis3W C pasBUTUEM
TPaH31CTOPOB, COMPOBOXOABLUMMCS NEPEXofoM
OT  aHaroroBoro  ynpaBMeHWs  KOMMy-
TaUMOHHBIMY YCTPOUCTBAMU K LMchpOBOMY, Mpo-
M3BOAUTENN CTanu npeanovuTaTb YCTAHOBKY
LMpPOBbIX TPAH3UCTOPHBLIX CUCTEM 3aKUraHWS.
PaHbLue npu nNpoekTMpoBaHUM CXeM WCMorb-
30BanMCb aHarioroBble TEXHOMNOMMU AN noaaep-
XaHWS MOCTOSIHHOIO NUTaHWS KaTyLLKK 1 obec-
MeYeHNs XapakTEPUCTUK ONEPEXEHNS 3aKu-
raHus, Tpebyembix asuratenem. OgHako, npu
pacnpocTpaHeHn CUCTEM BripbiCka TONMuBa,
NoTpeBHOCTL B YBENUYEHUN NEPEMEHHbIX Napa-
METPOB (KaK-TO: MOMOXEHWA APOCCENbHON 3aCcroH-
KW, MOMOXEHMUsI KONeHYaToro Bana, 4actoTbl
BpalleHns ABuraTensl, CKOpoCTU ABWDKEHUS,
Temnepatypbl UM OaBNEHM  Ha  BrIycke
Temnepatypbl gBUratens M HarpyskM  Ha
ApuraTens] npueena K nepexogy Ha Lyidposoe
ynpaeneHve. Lingposoe ynpasneHue cnocobHo
HaMHOro ObicTpee " adhdekTBHEE
onepuypoBaTh U3MEHSIOLLMMUCS NapameTpamu,
YTO, B KOHEYHOM CHETE, MPUBENO K pasBUTUIO
CUCTEM KOHTPOMs ABuraTers, oTBevaromx 3a
ynpaBreHne cucTtemMamy Bripbicka Tonnvea u
3aKUraHUS.

LindpoBble cucteMbl 3aXKuraHus 1
cocTaBneHue "kapT" asurarens
CerogHs Hanboriee coBepLUEHHbIE U TOYHbIE
CUCTEMbI 3aXUraHUs, HaNpUMep, UCTorb3yemble
Ha GonbLlUMHCTBE "cynepbaiikoB", ABMSATCA
LmcbpoBbIMY (ecnv BbiTb Gonee TOUHbIMM, TpaH-
31CTOPHBIMM CUCTEMaMK C LMPOBLIM YrpaB-
nexvem]. NHdopmaums o6 ogHom, Heckonb-
KUX UM BCEX M3MEHSAIOLUXCSA napameTpax
(NonoXeHn ApOCCenbHOMN 3aCTOHKM, NMOMOXEHUM

KoreH4aToro Bana, Yactote BpalleHust gsura-
Tens, CKOPOCTU ABVDKEHWS, TemnepaTtype 1 Aas-
NeHnn Bo3ayxa Ha Briycke, Temnepartype Asu-
raTens n Harpyske) cprKcmpyroTcst Aarimkamu n
nepeaatoTcsl B AMEKTPOHHbIN Brok ynpaeneHns
(ECU). Ecrv nHdopMaLmis OT HEKOTOPbIX AATHMKOB
MOCTyMaeT B aHANoroBoM BUAE, ee npeobpasytoT B
LmchpoBOiA B,

3arem Bcs nHopMaums obpabaTbiBaeTcs koM-
MblOTEPOM AN YNPaBNeHUsi HanpshkeHneM u
MOMEHTOM obpaszoBaHus nMnyneca,
reHepupytoLero nckpy. He Bo Bcex cuctemax
UCTIOMNb3YIOTCA BCe  YMOMSsHYTble  Jativku. B
HEKOTOPbIX PaHHWX CMCTeMax Mcrnorb3oBarcs
BCEro oauvH pJaTtuvMk (obmoTka reHepartopa
VMMYNbCOB/MHAYKTVUBHbIA [aTtyamk/gaTymk
MOMOXEHNS1 KOMEHYaToro Barna -B OCHOBHOM
O0HO U1 TO e YCTPOICTBO), KOTOpbIA
npefocTaBnseT UHOPMAaLIMIO O MONOXEHNUN
KOMEeHYaToro Bana u YactoTe BpalleHus Osu-
ratens (cm. puc. 3.83, ctp. 3.14). UHdopmauus
OT AaTtymKa nocTynaeT B NpuemHuK curHana ECU,
B KOTOpOM, npuW  HeobXxogumocT, OHa
npeobpasyetca B uudpoBon Bug. 3atem
cUrHan rnocTynaeT B NpoLeccop, KOTopbIin nepe-
[JaeT ero B MOCTOSHHOE 3arnoMuHaroLlee yc-
Tpovicteo (M3Y). B M3Y sanporpammupoBaHbi
onTMManbHble AN NOcTynaloLen B Hero MH-
hopMaLmN XapaKTEPUCTUKN OMNEPEXEHNS 3aKN-
raHus, COrMacHO KOTOpbIM onpeaensieTcs, koraa
OTKpbITb UMW 3aKPbITb TPAH3UCTOP, KOTOPLIN
oTBeYaeT 3a obpas3oBaHME WCKPbl B KaTyLLke
3apkuraHus. Korga TpaHsucTop OTKPbIT, B nep-
BUYHYIO OOMOTKY KaTYLLIKV 3aKUraHusi mogaetcs
HanpsbreHve.

3aTtem, korga noaxoaut MOMEHT obpa3oBaHust
VICKPbI, TPAH3VCTOP 3aKpbIBAETCS, MpepbiBas none
B MepBUYHON 0BMOTKe, KOTOpOoe BbI3bIBAET obpa-
30BaHNE BbICOKOTO HampshKeHWe BO BTOPUYHbIX
obMmoTKax KaTyLKn 3axuraHus. Ponb krtova
BbIMOSHAET  3anporpammupoBaHHoe [13Y, B
KOTOPOM  XPaHATCA BCE TOYHble 3HAYeHus
OMEepEeXEeHNs 3aXuraHusi 4nsi BCEBO3MOXHbIX
KOMOUHaLMI NapameTpoB, UCMOMb3yeMbiX B
[aHHOW cucteme.

Mpw cosgaHum aBuratens ero UCMbITLIBAIOT BO
BCEM [JuanasoHe 4acToT BpaLleHus, npu no-
CTOSIHHOM MOMOXEHWUW APOCCENBHON 3aCTOHKM
(Npwn 3TOM BenuuMHa Harpysku octaeTcs no-
CTOSIHHOW, HECMOTpPS Ha BO3pacTaHne YacToTbl
BpaLLleHus asuratenst). [py kaxxgom nonoxeHun
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Puc. 3.8 3ta ogMHOYHasi OBYXMepHas AuarpamMma AeMOHCTPUpPYeT OnTUMalibHble
3HaYeHUs1 OMepexXeHUsl 3aXUraHUs Ha BCEX CKOPOCTHLIX PeXumax ABuratensi npu
drkcupoBaHHOM NONOXeHUN apoccens (T.e. NOCTOAHHOW Harpy3ke]

Apoccenst ukempyeTcs onTUMaribHoe 3HadeHune
OonepexeHUst 3axuraHna AN GaHHOW 4YacToTbl
BpalleHna ABuraTtens, KoTopoe HaHOCUTCA Ha
Anarpammy (cm. puc. 3.8u). NyTem obbeanHeHns
BCEX AmarpaMm s Bcex MoroXeHWid apoccens m
cosfaeTcs TpexmepHasi Anarpamma - “kaprta”
BCEX XapaKTepUCTUK 3aXKUraHWs ANs PasnuyHbIX
4YacToT BpaLLeHUs ABuUraTens; UMeHHO 3Ty KapTy 1
3aHOCAT B 3anomuHalollee YycTpoiicTso. B
cryyae MCMornb3oBaHWSi TPEXMEePHbIX KapT oTo-
BpaxaloTca TPU BENWYMHBI: YacToTa BpalleHust
ABUraTensi, Harpyska [onpeaensiemas oTKpbITUeM
Apoccens) 1 onepexeHne 3axuraHusi [cm. puc.
3,8k].

O6bem lMN3Y 1 BO3MOXHOCTU NpoLeccopa on-
pepensioT, kakolh MoXHo obpaboTaTb o6beEM
VNHOPMaLMK, OT CKOMbKUX AATHYNKOB, U CKOMbKO
KapT MOXHO COXpaHWUTb. B croxHbIx cuctemax
CO34aeTCsi MHOXECTBO KapT, NyTeM obbeanHeHnst
VHOpMaLMK OT pasnuyHbIX AaTymkoB. CpasHe-
HVe dopMbl KapT, nonyyaemblx B Ludposoi
B6ECKOHTaKTHON CUCTEME 3aXKUraHUA U B MeXaHu-
YecKoii cMCTEMe C KOHTaKTHbIM NpepbiBaTenem,
nokasblBaeT, YTO Ha NEPBOM MecCTe Mo CTeneHu
3adppeKTUBHOCTN OKa3biBalOTCS KapTbl, NOny-
UeHHble LMdPOBOI cucTemoli ynpaeneHus (cm.
puc. 3.8n).
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CurHan ot qar4mka
Y8CTOTH BP&LLBHWA ABMraTena

Puc. 3.8k TpexmepHas kapTa 3aXXuraHus U oowas naesa xpaHeHus UHcopmaumm

Koeda npu pasnuyHbIX MONOXEHUsIX Opoccenis fofydYeHbl ece omoesibHble 08YXMEPHbIE
AQuazpamMbl, OHU 0OBLEOUHSIIOMCST 8MeCme 8 MPEXMEPHYI0 "Kapmy', OnuChI8atoLyt0 ONMmuUMaribHbIe
3HaYeHUs1 OrepexeHUs1 3axku2aHusi Oris pa3fiudHbIX Hagpy30K U ckopocmell spalleHust dguzamerns.

Yron onepexeHnA 38XmraH1A

YacT

Yron onepexeHiAR 3aXuraHma

Puc. 3.8n KapTta onTumanbHbIX 3Ha4YeHW yrna onepexeHus 3axuraHua (cnesa] B

CpaBHEHUW C KapTOW 3HAYEHWI Yrrnos

onepexXeHua 3axXuraHud, obecneumBaeMbIx

MeXaHU4YEeCKNM PErynaATopoM onepexeHna sa>KuraHma

Puc. 3.8m O6MOTKa U poTOp TUMUYHOrO

Hdatunkn

Jatunk - aTo npeobpasylollee YCTPOWCTBO,
KOTOpOE M3MEPSIET Unu ornpefernseT napameTp u
BblpabaTbiBaeT COOTBETCTBYIOLLWIA 3MEKTPUYECKUIN
crHan. OBbMHO Ha  MoToLMKIe  dOMKCUpPYHOTCS
criefytolme BENUYUHBL  CKOPOCTb, MOMOXEHNE,
TemnepaTypa, [AaBneHue, pacxod, YpoBeHb U
cofiepxaHve.

M3 Haubonee BakHbIX U LUMPOKO WCMONb3yeMbIX
[JaTYMKOB B CUCTEMAX 3aXWUraHUs MOXHO OT-
MeTUTb [Ba: JaTiMK Yrma MoBopoTa KOMeH4aToro
Bana (WM reHepaTop WMMNYNbCOB/MHAYKTUBHBLIA

reHeparopa UMMynbLCOB C OAHUM AATYMKOM [aTuuK) U AaTUMK NOMOXEHNA ApoccefbHON

3acrnoHky. MNpoure aatumky Takke MoryT Mcronb-
30BaThCs CUCTEMOW Bripbicka TOMIVBA, OHU Obinn
paccmoTpeHbI B [Mase 2.

[atuyumk yrna noBopoTa KorieH4aToro Bana
COCTOWT 13 poTOpa U OJHOTO NN ABYX YyBCTBU-
TenbHbIX ANEMEHTOB, HasblBaeMbIX 'reHepaTopa-
MW UMMYTbCOB" UMK “MHAYKTUBHLIMW JaT4mKkamu'.
Ha poTope BbINoMHeHbI BbICTYMbI WU BbIPE3bI
(vHorpa yrnybnenus), koTopble, MO Mepe KX
MPOXOXAEHVS| MUMO YyBCTBUTENBHbIX SMEMEHTOB,
VHULMVPYIOT SMEKTPOHHbIE MMMYMbChI (CM. pUC.
3.Bm]. Mpu Hanumm rHbopmaLmm o ToM, Kakas
MeTKa poTopa NMPOXOAWT (3a CYET OTNNYUSA UX
pasvepa Uy NPoMEXyTKa MEXIY HUMM, KOTOPbIN
MpoLieccop pacrosHaeT kak 0bo3HayeHne onpe-
[eneHHoro NoroXeHWs KoreH4aToro Bana, T.e.
BMT 1-ro umnuHapa), u oUeHKU NpoMeXyTKa
BPEMEHY, MPOXOASALLIEro A0 CriedytoLLell METKM, B
ECU nopaeTca nHdopmaumsa o TO4HOM foro-
YXEHUW MOPLLHEN B KaXOOM LMIMHAPE 1 YacToTe
BpaLLeHVs ABuratens. 3atem UMyIibChbl, MocraH-
Hble B ECU, obpabatbiBatorest (1mobbiv nukam Ans
TOYHOCTU MpupaeTcs dopma MPAMOYronbHbIX
MIMMYMbCOB), YCUNMBAIOTCS 1 NpeobpasytoTcs B
VHCpOPMALIIIO O MOMOXKEHUM KOTNEHYaToro Bara v
YyacToTe BpalleHVs ABUraTens, Kotopasi 3aTem
ucnonbayetca M3Y ons onpegeneHust yrna
onepexeHns 3aKUraHus. MmvnynscHble
reHepaTopbl ObIBalOT TPEX PasMYHbIX TUMOB:
OMTUYECKOrO, MarH1TO3EKTPUYECKOro "
[JeVicTByroLLe o npuHLmMNY adbcbekta Xonna. Ux
paboTa NMocTpoeHa Ha HECKONbKO pasfiMyHOM
OCHOBaHWW, HO BCE OHW CNy>KaT AJ1A Nony4eHus
O[JHOTO 1 TOrO XXe pe3ynbTaTa.

[aTtumMk NonoxeHusi ApOCcCensLHOM 3aCNIOHKU
(TPS) ucnonbayeTca AnNA NpeaocTaBneHus
VHdOpMaLWK O Harpyske Asuratens (CterneHu
OTKPBITUSA APOCCENbBHOI 3aCTIOHKM) U CKOPOCTN
N3MEHEeHNs Harpysku (CKOpocTu C KOTopou
OTKpbIBAETCS UMK 3aKpblBaeTcsa Apoccernb). Ero
NpYMEHEeHVe CTano BO3MOXHbIM Grarogaps
LMbpOBOMY YMPABMEHNIO YIIIOM OMNepeXXeHns
3aXnraHusa, KOTOpoe Ha4ynHaeT perynspHo
1Cronb30BaTbCA Ha MoToLMKIax. Ha malumHax ¢
LmMcPOBBLIM 3MEKTPOHHBIM 3aXXUraHuem, Ho 6e3
CUCTeMbI Bripbicka TOM/MBA, JaT4MK yCTaHaB-
nvBaeTcsa Ha kapb6topaTopbl. NHdopmauus,
nocTynatoLiasi oT Hero, Mo3BoOmNseT cucrteme
3aKuraHust obecneurBaTb ONTUMAIbHbIA yron
ornepexeHus 3axuraHns. Ha malumHax ¢ cucre-
MOIA Bripbicka TONnMBa AaTivK YCTaHaBNMBAETCA
Ha JpoccernibHOM naTpyoke, BbIMOMHSS ABOVHYIO
yHKUMIO, TaK Kak MocTynatoLjas oT HEro uH-
hopmMaLmsa ncrnonb3yeTcs Ans onpefeneHns
HeobxoaMMoN [03vpoBKM Tornnvea. [datumk -
aT0  Hebonbluoe  YCTPOWCTBO, npeg-
cTaBnsiolee coboii NepemMeHHbIN pesncTop,
3aKperIEHHbIA HA OCK APOCCESTbHON 3aCTOHKU.
Mpy nepeBeaeHun apoccensi U3 3aKpbITOro
COCTOSIHVSI B MOMHOCTBLIO OTKPBITOE M3MEHAETCS
COMpOTVBNEHVE AaTulKa; CrieAoBaTensHO, Hanps-
XeHve, NporyckaeMoe Yepes Hero, Taioke n3ve-
HUTCA. B Briok ynpaBneHust 3axkuraHvem unm
cUCTeMy yrpaBreHust ABuraterieM NnocTosHHO
rocTyrnaeT nHdopMaLwisi 06 OTKPLITUM 1 CKOPOCTU
OTKPbITUS, B BUAE COMPOTUBIIEHNA UMW Ha-
npspkeHs. [Npun 3ToM Kavkaoe nokasaHue CpaBHU-
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Puc. 3.9a Cuctema ynpaBneHus geuratenem PGM-F| komnaHum Honda
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10
11

Pene ocma+oeku dsuzamersi
lpedoxpaHumerns uenu
KHorika ebikrtoyeHust 0guzamerisi
lNpedoxpaHumens uenu
Bbikrmtoyamerb 3axuzaHusi
OcHoeHoll npedoxpaHumers
Hamuuk yena kpeHa

(8amuyuk onpokudbieaHusi)
lMpedoxpaHumens uenu
Ummobunatisep

Bamapesi

Pezynsimop daerneHusi monuea
Hamyuk memepamypbi 6030yxa
Ha erycke

13 Konnauku ceeyell 3axuzaHusl, KOMOUHUPOBaHHbIE
C KamywKaMu 3axueaHusi
14 SnekmpomacHUMHBbIL KnarnaH umryibcHoll nodayu 8o3dyxa
15 Jamyuk rnonoxeHusi dpoccens
1B fam4uk abcomntomHozo 0asreHusi 80 8I1yCKHOM KorlrieKmope
17 TonnueHas ¢hopcyHka
18 [amuuk (2eHepamop UMIyrbCO8) MOMOXEHUS
Kyna4ykosozo earna
19 O6pamHbili KnanaH umysibcHol nodadu 8o3dyxa
20 Jamyuk memnepamypbi oxnaxoarowel XXuoKkocmu
21 [amyuk nosnoxeHusi KoreH4amoeo eana
(MomeHmMa Hogoobpa3oeaHUs)
23 Jamyuk Kucrnopoda (/15iM60a-30HA)
23 Ykasamernb memnepamypb! oxnaxoarowel Kuokocmu

24 Pene omceyku nodaqu mornusa

25 TonnueHsIl Hacoc

26 [Jamuyuk ckopocmu 08LKeHUs

27 [dam4uk HelimpasibHO20 MOSIoKeHUs
KOpobKu nepeday

28 [Jamuyuk ebIKMoYeHUs1 cUernieHust

29 [amuuk 6okoeoll nodcmasku

30 AsaputiHas namna cucmems|
yripasneHus 0suzamernem

31 AeaputiHas namna
ummobunadtisepa

32 Pasbem duasHOCMUKU

33 Taxomemp
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BaeTCA C MpedblayLLyM Afist TOYHOMO ONpederieHns Talke onTUManbHoe BpeMs ee BocrnaMeHeHs,
BO3AEVCTBUAS Ha [OpOCCEribHY0 3acnoHky, 4To obecneumBarolee nornHoe cropaHue. Pasgens-
Mo3BONSAET WCMONb30BATh 3Ty MHGOPMALMIO AJ1 HblE CUCTEMbI HE B COCTOSHUM CBA3ATH (PyHKLIMM
ornpeferneHns Harpyski Ha gsuratenb (Hapsgy Cnojayun TonnmBa U 3auraHus, U, HECMOTpS Ha
Apyrvvn  dpaktopamu). 3Ta MHGopmaums cpas- LndpoBoe yrpaBreHe, He obecrneumnsaroT rnony-
HMBaETCs C JaHHbIMK, XpaHswmmucs B M3Y, nyeHne onTumanbHbIX MowHocTu, KIMNO un Tok-
COMOCTaBNsIETCA C  3anporpaMMUPOBAHHBIMU CUYHOCTU  OoTpaboTaBlmMx ras3oB. PelueHne
3HAYEHUAMU Yrra OnepexeHuss 3axuraHus. Ha BO3MOXHO B criyyae NpUMEHEHWUs CUCTEMbI
MOTOLIKIaX C CUCTEMON BrpbiCka TOMMMBA 3Ta KOHTPOMs asuvratens, ynpasnsoLLen
VHGOPMaLMA Takke WCMonb3yeTca Ans M3Me- HeoOXoaMMbIMA ABUraTento nojadeit Tonnmea u
HEHWS KONMYeCTBa NOAABAEMOTO TONMNMBA. 3aKUraHeMm, CriocoOHON aBTOMaTUYECKN U3Me-
HSATb CBOM BbIXOAHbIE CUHATTbI 19 COOTBETCTBUS
BCEM YCIIOBUSAM 1, TakuMm obpasoM, obecreqvsaTh
OMTUMArTbHYIO XapaKTEPUCTUKY 1 BecriepeboiiHyto
paboTty aBurartens. B 6rioke ynpaeneHus asura-
Tenem (ECU) gaHHble cogepxatcs B BUAE KapT,
K uncny napameTpoB, onpeaenstolumx Moty MOSBONAIOLLIAX COMIACoBbIBATE XapaKTEpUCTIKY C
HOCTb U XapaKTepuCTAKA BUraTens, OTHOCHTCS: PASTVHHBIMIA YCrOB/SMM paboTbl, @ B HEKOTOPbIX

9 CucTteMbl ynpaeneHus
Asuratenem

MpaBunbHble  MporopLymn N oBpem STYHEsX IMEETCH BOSMOKHOCTL M3MEHEHNS STUX
TOMMMBOBO3AYLLHONA CMeci Ans Mool AarHoin ARHHEX.
cnTyaLm, a

12

et |

sesmsusccnsy
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®

Puc. 3.96 Cuctema Motronic komnaHum BMW

7 Hdamuyuk nonoxeHus dpoccernsi

2 [Jamyuk nonoxeHusi U yacmomsl
KorleHYamozo earna

Hamyuk memriepamypsi dgueamenst
Hamyuk memnepamypbi 6030yxa 11 Ceeyu 3axueaHusi brok
Hamuyuk daeneHusi 8o30yxa 72 ynpasneHus Motronic
[NepemeHHbiIli pesucmop IECU]

7 TonnueHble popCyHKU
epaujeHus B Yeunumess MOWHocmuU
9 TonnusHbIli Hacoc
1O Kamywiku 3axuzaHusi

o0 w

KomnaHus Bosch ogHoli 13 nepebix onpobosana
npenmyLLiecTBa
obbeanHeHNALMEPOBOroynpaB-neHmsicucTeMam
U3DKUTaHUSMBIPBICKATONMMBA, @ WX CHUcTeMa
Motronic BnepBble MosiBUNacb Ha MalLMHax
BMW 16v cepunm K. 3atem nocneposanv
[Opyrvie cuCTeMbl YNpaBreHust ApuratenieM ot
komnaHui Sagem, Denso, Marelli u PGM-F1 ot
koMnaHum Honda [cm. pue. 3.9 a-6).

Cucmembl yripasneHusi ¢ Hanuduem
u omeymemeuem obpamHoli cesdu
CyLLECTBYIOT CUCTEMbI YNPaBIEHUS ABUraTenem
¢ obpaTHol cBsi3blo 1 6e3 Hee (cMm. puc. 3.98). B
cucteme 6e3 obpaTHOW CBA3WM OTCYTCTBYET
obpaTHasa cBsisb B BUAe MHGOpMaLmn OTHO-
CUTENBHO COCTOSIHUSA OTpaboTaBLUKX ra3os, U,
Takum obpasom, ABuraTtenb paboTaeT B co-
OTBETCTBUM C KapTamu, 3anporpamMmMyMpoBaHHbIMA
B ECU. Ha HOBOM Mnu TexHW4ecku McnpaBHOM
[JBvraterie 310 He Bbi3bIBaET Npobriem, Ho Mo Mepe
TOro, Kak NMpoucXoAuT M3HOC ABUraTens u
MeXaHW4YeCKMX YacTei cucteMbl nutaHus, ECU
CTaHOBUTCSI HECMOCOBHBLIM 3TO KOMMEHCMPOBATB,
1 XapaKTepucTVKA ByayT NOCTENEHHO YXyALIATHCS.
Kpome Toro, oTcyTCTBYeT KOHTpOnb 3a noaaep-
aHueM TpebyeMoro ypoBHs BbIGpocoB oTpabo-
TaBLLMX ra3oB.

B cuctemax c obpaTHoil cBA3bIO 3Ta Npob-
nema pelleHa nyTeM M3MepeHUst cocTaBa
oTpaboTaBLUMX ra3oB NpyY NMOMOLUM JaTyuKa,
nepepatoLLero aty uHdopmaumio 8 ECU. Ecnm
coaepxaHue oTpaboTaBLUMX ra30B OTKIOHSIETCS
OT 3aaHHoro 3HaueHus1, ECU criocobeH cooTBeT-
CTBEHHO M3MEHUTL NoAaqy TOMMvBa U YCTaHOBKY
yrna onepexeHns 3axuraHus Ans NpuBEAEHUs
ero B HopMy. [laTumk HOCUT Ha3BaHWe JaTdvka
KUcropoaa, Uv nambaa-3oHaa (ceHcopa), U uc-
nomnb3yeTc COBMECTHO C  KaTarMTU4eCcKUM
HeWTpanusaTtopoM (cm. [nasy 2, naparpad 7).

O

T

bea obparHoii ceran

s s -

o

C obpatHovi ceasbio N

Puc. 3.98 CpaBHeHue cUCTEM ynpaBreHusi ¢
Hanm4meM u oTCyTCTBUEM OBpaTHOM CBA3N
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HekoTopble cucTeMbI Takke cogepxaTt AaTink
OeToHaumy, ynaenuearoLLmMin nobble npuaHakm
[OeToHaLmMM B Kamepax CropaHus 1 nepeaatoLLmin
3Ty nHcopmaLmio B ECU.

CocmasrieHue kapm ECU

[anHble ECU cogepxatcs B uune Eprot (nepe-
nporpammupyemom [13Y, Erasable Program-
mable Read Only Memory) B Buae kapT. MHo-
rOMepHbIe KapTbl COAEPXXaT OCHOBHbIE CBEAEHMs!
0 TpebyeMmbIx Nogade TonnvMBea 1 MOMEHTE 32K~
raHysi, COOTBETCTBYHOLLIMX OTKPbITUIO APOCCENs U
YyacToTe BpalleHusi AsuraTens. OTU AaHHble
KOPPEKTUPYIOTCS UM UCMPABISAIOTCA B COOTBET-
CTBUM C MHDOPMAaLEN, MOMy4aeMoii OT BXOAHbIX
patynkoB ECU, yto nossonseT obecneuntb
TpeBoBaHUS TOHYHOW MO4A4M TOMIVBA U 3DKUraHUS
Ans KOHKpeTHoi cuTtyaumn. ECU nocTosiHHO KoH-
TPONMpyeT MocTynalLme CBeAeHuUs!, 3To Mnos-
BOJISiET 0BECNEUUTb OMVMarTbHbIE HACTPONKA Arist
BCEX YCroBWi (Kak-To: NMpoBOpayuBaHue Bana,
3aMyCK.NPONPEB.XONOCTON XOf, PaBHOMEPHOE M
YCKOPEHHOE JABKEHNE).

B HekoTopbIX cUcTEMax MOXHO 3aMEHUTb UM
nepenporpaMmMmupoBaTs unn Eprot ansi nony-
YEHVIs1 HOBbIX KapT, U, TakuM 06pa3oM, U3MEHUTb
XapaKTEPUCTUKA 32DKUraHUs 1 nojaqun Tonrvea.
ECU Takke obnagaet crnocobHocTbio Auvar-
HOCTVpOBaTb HevicnpaeHocTU. OH criocobeH obHa-
PYUTb OTKa3 y3ria U COXPaHWUTb 3Ty MHbopMaLmo
B BUAE KOOOB HEWCNpaBHOCTEW, YTODbI 3aTeM ee
MOXHO ObINo cuMTaTh; aBapuiiHas namna ycra-
HaBnuBaeTcs B kombBuHaumu npuboposB aons
npeaynpexaeHus Bogutens o nospexaeHnn. B
crny4yae nNosiBNeHUsi NMoBpPeEXAEeHUs cuctema
0ObIYHO MEPEXOAVT B AyOrMpyoLLMIA peskuM As
nopaepXaHusi paboTocrnocobHOCTM ABuraTens
(HecmoTpsi Ha cHwkeHue K] go Tex nop, noka
He OygeT ycTpaHeHa HeucnpaBHocTb. Kogpl
HeuncnpaBHOCTEW, B 3aBMCUMMOCTU OT Tuna
CUCTEMbI, MOXXHO MpoyMTaTb NpU NOMOLUU
BCbILLEK NaMrbl U LMPPOBBIX KOAOB KOH-
TponbHoro npubopa, a Takke npu nomoLyn
crneumansbHoro cYiTbiBaTeENs koda Heucnpas-
HOCTEM.

Bx00HbIe damyuKu U 8bIXOOHbIE
ynpaensiouiue cuaHarbl

BxogHble gatumikm npepnoctaenstor ECU gaHHble
Wy cUrHarbl 06 YCroBWsiX paboThl ABUraTens U o
TOM, YTO €ro okpyaeT. BbixoaHble curHarsl ECU
ynpaensitoT paboTol y3noB CUCTEM MUTAHUS Y
3axuraHys. Criegyet OTMETUTb, YTO HE Ha BCeX
cucTeMax ectb BCE NepedmcrieHHble AaTyunku. 3a
Oonee nomnHoi WHdopMaLmen 06 OCHOBHBIX
JaTtumkax obpalyantech k maee 2 nnn napa-
rpacbam 7 nnm 8 aton [Masbl.

BxoaHble faT4yumKu:

[aTymk nonoxeHusi ApOcceribHOM 3aCNIOHKU
npepocraensetr ECU nHcopmaumio otHocuTerisHo
NOSIOXKEHNA APOCCENS U CKOPOCTU €ro OTKPbITUS
WIN 3aKPbITUS.

[aTyMK NonoxeHuUs KoneH4yaToro Bana (Mo-
MeHTa UckpoobpasoBaHUsl) NpedocTaBnseT
MHOPMaLWMIO O NOSIOXKEHUN NOPLUHA B pamKax
YeTblpexTakTHOro Lmkna. HekoTopble cuctembl
TaKkke OCHallalTCA AAaTYMKOM MONOXeEHUA
pacnpeggana.

[JaTuMk 4acToTbl BpaleHuUsa aBuratens
npepocraenseT ECU gaHHble YacToTbl BpalleHUs
KoneHyaTtoro Bana (4acto obbeguHsieTcs c
OaTuskoM yrna MoBopoTa KorneHvaToro Bana).
[aTyvMK TemnepaTypbl OXSaXaarolen xua-
KocTh gaet ECU uHdopmaumio o Temnepartype
aBuratenst u crnocobcTByeT onpeaeneHuo
HeoOXxoauMMON  nopgaun  Tornnmea. Jdatuuk
abconioTHOro  JaBfieHUs BO  BMYCKHOM
KonnekTope cHabtkaeT ECU mHdpopmaumeii o
Harpyske Ha ABuraTtesib, KOHTPONMpYa JaBreHve
BO BryCKHOM TpakTe ApoccernbHoro narpyodka.
[atumk TemnepaTypbl Bo3dyxa Ha Brycke
npepoctaensetT ECU aaHHble 0 TemnepaType
BO34yxa, NOCTynaroLLero B ApOoccerbHbIN nat-

pyGoK.

Datunk atMmocdepHoro [6apoMeTpUyecKoro]
[paBneHus obecnevvsaet ECU nHdopmaLmeii 06
aTMoccepHoM (bapoMeTpu4eckom) AaBMEHWN,
npu koTopom paboTaeT MoToumkn. [aTymk
CKOPOCTM U3MEPSIET CKOPOCTb ABWKEHUS.
Datuuk kucnopopa (nsM6aa-3oHa) MamepsieT
cofepxaHne KUCropoaa B oTpaboTaBLLMX rasax.
Datumk
HanpsbkeHusibaTapenamepsieTHanps-KeHne
Garapem.

[OaTuMK MOJioXeHUsi KOpobku nepepad,
COMPSPKEHHBIN C BbIKMOYaTENEM HENTParbHOro
MOMNOXEHWS, ABNAETCA YacTbio CXeMbl BriokMpoB-
KM nycka, CoaepaLlei BeikmovaTens 6okoBomn
MOAHOXKM M BbIKMOYaTENb  CLENMEHVs.
[Jartuukyrna KpeHa (onpokuapIBaHus] OTKIHo4aeT
nUTaHVe NPy NafeH MOTOLWIKIA UM €ro KpeHe,
NpeBbILLAOLLEM HEKOTOPbIN Yron.

BbIXO,EleIe ynpasnakoLwue curHarbl:
TonnueHble hOPCYHKM YrpaBnseT BpeMeHeM
OTKPbITUS 1 NPOACIDKATESNTBHOCTBIO BrIpbICKA.
OnepexeHune 3aXXUraHus v ANUTEeNbLHOCTU
3aMKHYTOro coctosiHusi kKoHTakToB (3CK)
onpegensieT MOMEHT UCKpoobpasoBaHUs 1
3HEpPIVIIo OT KaTyLLeK 3axuraHus. MeperyckHom
KaHar X0OrloCTOro Xo/ia YrpagrnseT pacXoaoM
BO3/yXa BO BPEMSI MycKa 1 XOIIOCTOro XoAa.
TaxomeTp nepegaet nHgopMaLyio o YactoTe
BpalLLeHVIs ABuraTerns Ha npubopHOI naHenw.
Temnepatypa oxnaxgaroLen XXUAKOCTU nepe-
[OaeT nHopmaLmio o TeMnepaTtype K usmepure-
o oXNaxaaroLLeit XXUAKOCTY Unu famne asa-
PUVIAHON CUrHaNM3aLymn B NPUGOPHOI MaHenu.
Namna aBapuitHOM CUrHANM3aLMK Npeaynpex-
[OaeT o noBpexaeHun, obHapyeHHom ECU.
MamATb Koaa HEeMCNPaBHOCTU CINYXUT AnA
BbIMPY3KU UMW CYATBIBAHUA KOO0B MOBPEXOEHUIA,
XpaHsLwmxcs B namstu ECU.



[ naBa 4
TpaHcmucena

CopaoepxaHue

Beepexve
3ybuyaTas nepegada u KpYTALLMIA MOMEHT ..
MepenHsist nepenaya
CuenneHue .............
Moyemy HeoOxoamma kopobka nepegay..

1 BBsepgeHue

BceM MOTOpM3oBaHHBIM ABYXKOMNECHBIM TpaHC-
MOpTHbIM CPEACTBaM HeobXOAUMO YCTPOCTBO
AnsnepefaYuMOLLHOCTOTABUraTeENsK3agHeMy
konecy. 3Ty YHKLMIO BbIMOMHSET “curoBast ne-
pegaya’ unu “"TpaHcmuceus” (cm. puc. 4.1).
CyLLIECTBYIOT TPAHCMUCCHN [iBYX OCHOBHbIX BILOB:
MexaH/4eckas 1 aBTomMaTyeckas; OHWN OTnnya-
I0TCS  OTBOAMMBbIM  BOAWTENIO  YPOBHEM
[oMnyCTU-MOroBMeLLaTENLCTBaNYNPaBneHus.
MexaHuyeckas TpaHCMUCCUSt UCTOMnb3yeTcst Ha
BCEX COBPEMEHHbBIX CEPUIMHBIX MOTOLMKIIAX, a B
MPOLLOM  MCTIONb30Banacb Ha  HEKOTOpbIX
Moriefax. ABTOMatmdeckas TpaHCMuUcCUs, B
OCHOBHOM, BCTpe4YaeTcd Ha monejax W
cKyTepax, XOTA CyLeCTBylT NpuUMephbl
MCMONb30BaHNSA aBTOMAaTUYECKMX KOpPOOOK
nepedjad Ha CepuiiHbIX  MoTouwknax. B
TPaHCMMCCUAX BCEX TUMOB, M MeXaHU4eckuX, U
aBTOMaTUYECKVX, MPUCYTCTBYIOT MepeaHssa nepe-
[Java, cLenneHne, kopobka nepeaay n rmasHas
nepefadqa, XoTsi B 3aBUCVMOCTM OTTUMNa MaLLUUHbI
ux dopMa MOXeT BMOOU3MEHUTbCA. B
MeXaHW4ecKo TpaHCMUCCUK  TPaAULIMOHHON
CXeMbl NepeaHss nepefava nepefaet MOLHOCTb
OTKONEHYaToro Bara Yepes cLenneHue k kopobke
nepepaq. CuenneHve Vcronb3ayeTcs A4S coeavHe-
HUS U pa3beAVHeHVs ABuUratens ¢ kopobkon

Jseanovka
sanHero koneca

-

Puc. 4.1 YnpolueHHasi cxema CUoBoit nepeaayn Motouukna

C MexaHW4ecKoln TpaHcMuccuemn

Uens npusona
sanHero koneca

ORWNE

nepepaq, Takum obpa3om No3Bonsist ABUraTento
paboTaTb, Korga MaLu1Ha OCTaeTCs HEeMoABMX-
Hoii. Kopobka nepegady ponyckaeT BbiGop pas-
TMYHBIX NepefaToyHbIX YMCen ANs JOCTUKEHNS
MaKcUMarbHbIX MokasaTerneii B npeaenax avana-
30Ha YacTOT BpalLLEHUs ABUraTensi, ero MoLL-
HOCTW 1 KpyTSLLIEro MoMeHTa. [MaBHas nepeaya
nepeaaeT MOLLHOCTb OT KOpobkv nepepay k
3aaHeMy Korecy.

TpaHcMmyicens noboro Tvna npegHasHaveHa ans
obecrieveHnst paboTbl ABUraTens B Npeaenax ys-
KOro yanasoHa YacToTBpaLLieHus (M3MepsieMbIX
B 060OpoTax B MUHYTY), NMpy TOM CaMOi MaLLnHe
obecrneymBaeTCsl OTHOCUTENBHO LLIMPOKWA Auana-
30H CKOpOCTeN ABIbKeHMs. [oToMmy UTo, HecMOoTpA
Ha BO3MOXHOCTb (hyHKLIVOHMPOBaHUSA ABuraTens
B [OCTATOYHO LUMPOKOM AManasoHe 4YacToT
BpaLLieHus1, Haubonee addekTBHas paboTa go-
CTUraeTcs TOMbKO B Y3KOM MPOMEXYTKE 3TOro
AvanasoHa. [ina obecneyeHus LUMPOKOro aua-
na3oHa CKOPOCTeN ABMXEHUs, npu paboTe

Tpoc cuenneHa

/

Benywan asesnovqxka
rRaBHoV Nepenavun

~

Kopobka
nepeaa-

MpvHUWN OeCTBUS N YCTPOWUCTBO

MexaHu4eckol Kopobku nepepav..
ABTOMaTMYECKNE TPAHCMUCCUM
YCTpoWCTBO rnaBHo Nepeaayn
[MyckoBoW MexaHu3Mm (KUK-cTapTep) ..

[OBUraTens B y3KOI Mofoce YacToT BpaLleHus,
TpebytoTCA pasnuyHble nepefaTodHble OTHO-
LLUEHNS Mexay ABuraTternemM n 3agHUM KOMEcoM.
B HaubGonee ynpoweHHoMm Buge pabota
O}HO-CKOPOCTHOWA
aBTOMaTWYECKOUTPaHCMICCUM  CKyTepa  He
npeacTaBnseT 0cobol CrOXHOCTY, B TO BpeMS
KaKk Ha OGonbluMx MaluHax —MpUMEHSoTCA
ropasao Gornee crioxHble 1 U3OLLUPEHHblE cuc-
TeMbl. MHoroe 3aBucUT OT MpegHasHayeHus
paccmaTpyBaeMOoii MaLLIMHLIOXUOAEMbIX OT Hee
xapaktepuctuk. OTckyTepaHebornbiorooobema
TpebyeTcs NpocTo nepemellaTb BOAUTENSA Ha
KOPOTKME AVCTaHLMMCYMEPEHHBIMUCKOPOCTAMU,
ObITb AeLleBbIM MPY MOKYMKE W SKcnnyaTtaumm;
cnepoBaTenbHO, CrOXHas cxema TpaHCMKCCUM
He TpebyeTcs. Ha Gonblumx MalmHax Heobxo-
OVMbIA ApianasoH CKOpOCTeN ABVDKEHWS, paccTo-
SHUIA, KOTOPbIEe OHW MOKPBLIBAIOT, U Macchl NepeBo-
3uMoro rpysa ropasgo 6onblue, ato TpebyeT
NpUMeHeHNs Kopobkn nepefad, obnapatoLleit
MHOXECTBOM NEPEAATO4HbIX YMCEN.

Hevrarens




4*2 TpaHcmuccnsa

2 3ybuatasa nepenava u
KpYTALLNA MOMEHT

3ybyamasi nepedaua

TepmuH "3ybuaTasnepenaya’ NnpuMeHsieTcs ans
onpeaeneHns AByX COMPshKEHHbIX AeTaren, Bpa-
LLIAIOLLIMXCA C pasnyHbIMU CKOPOCTAMY; Nepena-
TO4HOE OTHOLLIEHWE OMNpeaenseTpasniyme B 31oi
CKOpPOCTW.

[MpoLecc nony4eHnsi MeHbLLEN YacToThbl BpaLLe-
HUS BEOOMOTO (BbIXOAHOrO] Baria No OTHOLLEHWIO K
BeayLLeMy (BXogHOMY) Barly Ha3bIBAETCS MOHMDKe-
HVeM (3aMearieHneM) CKOpPOCTY BpaLLeHust; 0b-
paTHbIiA MPOLIECC HOCUT Ha3BaHVIE MOBBILLIEHNSI CKO-
poctv BpalLieHys. OBLUME NOHSTTUS, NMPUMEHSIEMbIE
B OTHOLLIEHUM 3yB4aTbIX Nepenay, CripaBeiveb! B
OTHOLLIEHUW HE TOJbKO 3yB4aTblX, HO U LIEMHbIX 1
PpEeMeHHbIX Nepenay.

MepenatoyHoe OTHOLLEHME OMpeaenseTcs Kak
umcro oGopOTOoB, cCoBepLLaeMbIX "BeayLLen” um
"BXOHOW" LLECTEepHEN, Ans Toro YTobbl "Bego-
Mast" Unu "BbIXoAHas" LLECTEPHSA coBEpLUMIa OaVH
nonHbIi o6opoT. Hanpumep, ecnu yacToTa
BpalLieHVs asuratens coctaenseT 1000 obopo-
TOB B MUHYTY, @ HEOGXOAVIMO 0DECTIEUUTL YacToTy
BpaLLieHVs1 koreca, paBHyto 500 obopotam B Mu-
HyTy, ToroTpebyeTcs ABe LUECTEPHM, MPU4EM YnC-
110 3yObeB OAHON 13 HUX JOIDKHO BABOE MpeBbilLiaTh
yucrio 3ybbeB apyroi. Heobxopanmo, YTobbl MeHb-
LUasi LeCTepHs [gonyctnm, ¢ 15 3yGbamu) Obina
BeAyLLel, TorAa, NMoka oHa CoBepLLIAeT OAVH Mort-
HbI 060poT, BegoMasi LwectepHst (30 3yObeB) mno-
BEpPHETCA TOrbKO Ha nor-obopota. Crienosarens-
HO, AN TOro, YTOObl BEAOMAS LLECTEPHS NOBEP-
Hyracbk Ha oAvH obopoT, BeayLlas LecTepHs
[JorkHa coBepLLMTL ABa obopota. MepepaTtouHoe
OTHOLLIEHWE TaKOro MexaHu3ma - 2:1, To ecTb oH
MOHVDKAET CKOPOCTb BbIXOAHOW LLECTEPHN BOBOE.
MoxeT npovicxoanTb HekoTopas myTaHuua, B
CBS31 C TEM, YTO Yalle BCEro NpeaocTaBnsercs
CpaBHEHVe Ycra 3yObeB LLECTEPEH, @ HE OTHOLLIE-
HME X CKOPOCTEel BpaLLeHUsi, YTO NPUBOAWT K
nony4eHnio obpaTHoro cooTHoLLEeHNS. B cBsa3m ¢
YeM MHoTVe MPOU3BOAUTENM N TEXHUYECKUE Xa-

Benoman wectepHa (30 sybbes)

PaKTEPUCTUKN NPEeSOCTaBNAT MHEOPMaLMIO O
umcre 3ybbeB LUecTepeH (3Be3404eK) BMeCTe C
obecrneyvBaeMbIM UMW NepesaToqHbIM OTHOLLIE-
Huem. OTo BbimsAguTTak: 1 nepegada 2:1 (15/30).
[MosTomy HeobxoaMMO NOMHUTB, YTO NepeaaToy-
Hoe OTHOLLIeHVe 2:1 obo3HaYaeT NoHVKeHue (To
€CTb [151 NONy4eHusi OAHOro 0bopoTa Ha BbIXoae
HaJo COBEPLLMTL ABa Ha BXOAE), U YTO YeM BorbLue
ymcrio 3ybbeB Ha BEOOMOMN LLECTEPHE, TeM Mef-
TEHHEE OHa BpaLLIAETCs OTHOCUTENBHO BEAYLLIEN.

Kpymswud momeHm

KpyTALmiA MOMEHT - 3TO BENUYMHA NoBOpoTa,
KOTOpbI obecnevnBaeT cuna, NPUoXeHHas
OTHOCUTENBLHO Hekow ocu. [ns npusegeHws
MaLLMHbI B ABWDKEHNE HeobxoaumMo nepeaatb
3afHeMy Komnecy AO0CTaTOYHbIA KpyTAWMA
MOMeHT. B cBs3n ¢ Tem, yto 6eH3nHOBbIE
ABuraTteny, ocobeHHoO Mpu HU3KUX YacToTax
BpaLLeHUs, pa3BUBalOT HEGOMbLLON KPYTALLMIA
MOMEHT, HeobXoAumMo, 4Tobbl TpaHCMUCCUs
BbIMOMHSANA POMbYCUNATENS KPYTALLEro MOMEHTA.
MoMEHTMOXXHONONYYUTL,YMHOXVBCUITY(0OBbIYHO
nsmepsiemyto B HbtotoHax, H] Ha paccTtosiHue
(nneyo, n3mepsiemoe B MeTpax, M), Npegcras-
nsroLee coboi nepreHaVKynsap, onyLLeHHbIA 13
OCM Ha NUHUIO AeCTBUS cunbl. Hanpumep, ecnn
Ans 3aTAMMBaHUA raek 1CMornb3yeTcs raeyHbIn
KoY, TO Ha ranky BO3AEeNCTBYeT KpyTaLun
MOMeHT. [Jonyctm, AnvHa rag4Horo krtoya-200
MM (0.2 M), @ yeurive pykm, KOTopoe npuraraetcs
K HeMy nog npsimbiM yrnom - 100 H; Torga
BEMMYMHA KPYTALLETO MOMEHTa, NMPUINOXKEHHOro
K ranke, coctaBut 100 x 0.2 = 20 Hm. Ecrin
NPUMEHUTL BCE 3TO B OTHOLLUEHWN paboTbl
KopobKM Nepeaay, To MOXKHO 3aMETUTb, YTO B pe-
3ynbTaTe BO3OENCTBYS 3yDa BedyLLel LeCTepHU
Ha 3y0 BEOOMOV LLECTEPHM BEAOMAs LLECTEPHS
nosopaymsaeTca. Ecnu gnameTtp LiectepeH
OJVHAKOBBIN, TO ECTb YNCIIO 3yObEB OOHO 1 TO XKe,
MX CKOPOCTb BpaLLieHWsi Toe ByaeT OayHaKOBOW,
a Benn4MHa KpyTALLEro MOMEHTa, NoABOAVMOro
KBanyrnepBoW LLECTEPHY, OyAeTNOoNHOCTLIO Nepe-
OaHa Bany BTOpoW LwecTepHn. OpHako, ecnn
ymcro 3ybbeB BEOOMOVA LLIECTEPHM

Benywan wectepHA
[10 sybues)

Puc. 4.2 Wnnioctpauusi, 4eMOHCTpUpylOLasi B3aUMOCBA3b MeXay nepeaaToyYHbIM
OTHOLLEHWUEM U YBENIMYeHUEM KpPYTSLLero MomMmeHTa

YBENUYUTL BABOE, TO NPY ABYKPATHOM YMeHbLLe-
HUSI ee CKOPOCTM BpaLLeHust (YuuTbIBast, UTo Ans
HOpMarbHOro 3aLenneHus LUeCTEPeH pasvep
3yBbeB AOMKeH ObITb OAVHAKOBbLIM), €€ AVaMETP
yBENUUUTCS BABOE. 3TO 03HAYAET, YTO PaccTo-
siHVE (NNeYo) MeXy TOUKOW NPUIOKEHUS YN
[To ecTb 3y6om LuecTepHm) 1 ockto BpaLLeHus (To
€CTb OCEBOW NWHUEN Bana LUECTEPHM) Taloke
yBENnMuuTCS BABOE; MO3ITOMY, WUCXOAsA W3
NpeACTaBneHHON BbiLLe GopMyIibl, TO e caMoe
NPOV3ONAET C BENUYMHOMN KPYTSILLIEro MOMEHTA,
nepefaBaeMoro Bary BTOPOA LLECTEPHW.

8Bybuamasi nepedaya u Kpymsawjuli
MOMeHmM

Takum obpa3om, yBenuyeHne KpyTsLLero mMo-
MeHTa JOCTUraeTCs MOHVKEHNEM CKOPOCTM Bpa-
LLIEHWS1 3a0HEro Koneca OTHOCUTENBHO CKOPOCTU
BpaLleHns asuratens. Mexay nepegatoqHbIMu
OTHOLLEHVSIMW U YBENUYEHNEM KPYTALLIErO MO-
MeHTa CyLLiecTByeT npsiMasi 3aBUCUMOCTb (CM.
puc. 4.2): ecnm yncrio 3yobeB BeayLLEN LLECTEPHU
cootBeTcTBYET 10, @ BegomMon LwectepHn-30,T0
nepegaTtodHoe OTHOLLEHWeTakovnepedaymn-3:1,
a cooTHoLueHue -1/3. MNockonbky AnameTp Be-
[OMOIA LLECTEPHM BTpoe Borblie AvameTpa Beay-
LL|eA, COOTHOLLIEHWE KPYTSLLIEro MOMEHTa cocTa-
BUT 1.3, a cTeneHb eroyBennyeHns CooTBETCTBYET
3. lMpoLLie roBops, ecrn CKOPOCTL BpaLLEHWs BEAO-
MOV LLIECTEPHU BABOE MEHbLLIE CKOPOCTU Bedy-
LLEN, TO KPYTALLMIA MOMEHT TOXeE YBEeNnni/BaeTcs
BABoe. Ecnu ckopocTb BpalleHus Begomon
LLIECTEPHW BTPOE MEHbLLE CKOPOCTU BeayLLel, To
KPYTALLMIA MOMEHT yBenu4mBaeTtcs B 3 pasa. B
npoLecce yYMeHbLLUEHNSI CKOPOCTW Yy4yacTBylOT
BCE 3IIeMEHTbI TPAHCMICCUM, 33 UCKITIOYEHNEM
cuenneHus. HecMoTps Ha To, YTO B HEKOTOPbLIX
Kopobkax BbicLLME Mepeaqn daktnieckm obec-
NeYvBatoT NPAMYLO (CKOPOCTb BpaLLEHUs LLiecTe-
PeH oAvHaKoBast) UNu MoBbILLIAIOLLYIO (CKOPOCTb
BpaLLEHVA Bara yBENMHMBAETCS) nepeaa vy Mexay
Banamu Kopobku, 3TO He O3Ha4aeT MOBbILLEHNS
CKOPOCTW BpalleHns 3afHero korneca oTHO-
CUTENLHO KoMeH4aToro Bana.

3 TllepenHsasn nepenava

MexaHu4eckasi mpaHcmuccusi

MepenHsis nepenaqa - nepeas B LENV nepetayn
MOLLIHOCTW OT KONleH4aToro Bana K 3afHemy
Koriecy (cm. puc. 4.1, ctp. 4.1). OHa Takke CryxuT
MNEPBOIA CTYMNEHBIO MOHVPKEHMS YaCTOTb! BpaLLIEHNS
N yBEnuyeHus KpyTsiliero MoMeHta. O6bl4HO
nepeaHsis nepefada obecneyrBaeT nepenaroy-
Hoe umcrio 3:1 1 yBENUUMBAET KPYTALLMIA MOMEHT
B 3 pasa.

Kak npaBwurno, ans nepeaHei nepenaqn npume-
HsleTCA nepefada 3ybuaToro Tuna. Takke MoXeT
MCrOsb30BaThCs LIEMHOW NPUBOL, KOTOPbIA Obin
0BbMHBIM SBMEHVEM Ha ABUraTersiX C HaBECHbIMM
arperatamu, B KOTOpbIX KOpoOka nepeaad u cuen-
TeHVe pacrornoXeHbl OTAensHo oT Apuratens. B
nepenHei nepepade MOryT WCTONb30BaTECS TpU
Tuna 3ybyaTon nepegaun: npsmosybas, cme-
LUeHHas1 (pasneneHHast MpsiMosybas) 1 kocosybast
[nog yrnom) - cm. puc. 4.3.



TpaHcmucens 4»3

[MpsiMozyBble LLeCTEpHM - camble AeLLEBbIE B NPO-
M3BOACTBE, HO HeJoCTaTo4HO MpoyHble. Kpome
TOro, OHW JOBOITBHO LLYMHbIE M3-3a 3a30pa MexXay
3yObsiMM, HeoBXoaMMOro s cBOOOAHON PaboTh!
LLeCTEpPEH.

[ns cma3km kocosybbix LecTepeH TpebyroTcs
cneuparbHble CMasoqHble MaTtepuaribl, KoTopble
OTINM4AKOTCH OT TEX, YTO MCTIONb3YHOTCA AM1S MPSIMO-
3ybbix LwecTepeH. Kpome Toro, B kocosydbix LUec-
TEPHSIX BO3HNKAET OCeBas Harpyaka Ha KOpeHHble
NOALLUMMHUKA, HO LUYM. BbI3BaHHbIA Hanmu4nem
3a30pOB, OTCYTCTBYET, MOTOMY YTO B 3aLiernneHum
BCerga Haxoautcs Goriee ofHOWM napbl 3yObes.
Mpw ncnonb3oBaHNN CMELLEHHbIX Unu pasge-
TNEHHbIX NPAMO3YObIX KONec AOCTUraeTCs KoM-
npomMucc, NpaBAa, OHW JOCTATOMHO pedku. [ns
Takol nepefaqn Heobxoaumo, YToBbl Ha KaXKaoM
Barny 6biro ABa NpAMO3yObIX Korneca, Y KOoTopbIX
3yObsi MIMEIOT HeKoTopoe cMeLLieHre. To ecTb, Mo
aHanoruMm  C  KocosybbiMM  3yBuyaTbiMu
nepepavamu. B sauenneHnn Haxoautcs Gonee
OOHOW nNapbl 3yObeB, W LUYM, BbI3bIBAEMbIN
3a30POM, CBOAMITCS K MAHUMYMY.

Ha paHHux peuratensx € HaBeCHbIMU
arperataMm Afid  NepefayYs  MOLLHOCTU  OT
KoreH4yaToro Banma K cuenreHno  6birio
[OCTaTOMHO MPOCTOM POSMKOBOW LIENK, HO Mo Mepe
pasBuTVIs ABMraTeneii NoHafsobunmck caBoeHHble
N Jaxe CTpoeHHble Lienn Ans COOTBETCTBUS WX
BO3poCcLUEN MoLHocTU. B Gonee coBpeMeHHbIX
KOHCTPYKLMSAX nepenHei nepefaum
npumeHsanucek uenn tuna "Hy-Vo", koTopble
HaMHOro NpoyHee 1 TULLE, a Takke obnagatT
MOHWKEHHbLIM YPOBHEM TPEHMSA MO CPaBHEHWIO C
TpaguLUMOHHOW POnmKoBoN Lienbto. Kpome Toro,
Takue Lenu MeHblle W3HaLLMBAaKTCS U Bbl-
TAMMBAOTCS.

MoHwxkeHne YacToTbl BpalleHus, obecneun-
BaeMoe nepeaHein nepefadqent, KOHCTPYKTUBHO
BbIFOAHO C Pa3n4HbIX Touek 3peHns. OgHa 13 HUX
o6bACHSEeT 3aTo TeM, YTo kopobka nepepay
nonyyaetcs Gonee komnakTHol. Ecnn 6bl ne-
penHsis nepefada oTCyTCTBOBAra, Torga coxpa-
HeHue Toro e obLLero nepeaaToyHoro Yncna
[0IDKHO Bblro Obl 06ecrieunBaTLCSA 3a CHET APYTVX
y3noB. BeposTHO, 3To kocHynock 6kl KOPoOKM

nepegad, Tak Kak Mpy UCTonb3oBaHWA CIULLIKOM
MareHbKoN BeyLLUEen 3Be3A0YKN rMaBHOW nepe-
Oaun yBenuuuBaeTCsl M3HOC Lienu, a CrNLLIKOM
OonbLuas BegoMas 38e3goudka 3aAeBaeT Jopory
N MPVBOOUT K YBENMYeHUo TpeGyemol ArvHbI
uernm. Takke 9T0 noTpedyeT yBenUYEHWs!
pasmepa BeOMbIX LLECTEPEH Ha BEOOMOM Barly,
YTO OTpasuTCA Ha KOMMAKTHOCTWM  y3na
OBUratenb-TpaHCMUCCHS.

[pyroe npeumyLLeCTBO AAHHOW KOHCTPYKLMMW
nepeaHei nepenaqn coctoute ToM, YTo Begomast
LUECTEPHS 3yOuaTol nepedaqyM NpeBOCXOmHO
MoaxoauT Afs ycTaHoBkM cuennenus. [pu
pasMeLLEeHAM CLIEMIEHNSI MOCHE  MOHVDKAtoLLIE
3ybyatoll nepejaun ero yrroeasi CKOpPOCTb
CHWXaeTcsi, crnegoBaTenibHo, OHO  Oyader
paboTaTb nyue. Ho TpaanLmoHHas KOHCTPYKLMSA
y3na [JpuraTenb-CLenreHme-kopobka nepeday
BCTPEYaeTC He Ha BCeX KOHCTpykuusx. Ha
MoToumknax cepum "K' komnaHum BMW B
nepegHen rnepegavn MpUMeHeHa kocosybas
nepejaya, KoTtopas He CHWKAET 4acToTbl
BpaLLEHUsi KOMeH4YaToro Bana; OHa CryXuT
Oris nepefaym BpaLLeHUsl OT KOMeHYaToro Bara K
ypaBHOBELLMBatOLLiEMY  [BbIxogHomy) Bany. Ha
OMMO3UTHbLIX ABWUraTensx komnaHunm BMW wun
MHOTMMX ABuraTensix komnaHun Moto Guzzi
CLenrieHne yCTaHOBINEHO HEMOCPeACTBEHHO Ha
Liandbe KoreH4aToro Bara, U nepeaHsisi nepenada
OTCYTCTBYET KaK TaKoBasi; Of4HaKO ecTb npef-
BapuTenbHasi MOHWKatoLLast CTyneHb B Kopobke
nepegau.

Asmomamudeckasi mpaHCMUCCUSsI

Pabota aBTOMaTU4eckon TpaHcMUcCUM no-
CTpOEHa Ha COBEpLLEHHO JPYroM MexaHuave
MpMBOJA W MPUHLWMME  MOHWKEHWSI  YacToTbl
BpaLLEHs, 1 Kakvie-nubo Npasinia OTHOCUTENBHO
nepegHen  nepegada  otcytctByloT. Ha
OOnbLUMHCTBE  CKYyTEpOB  BedylWid  LUKUB
yCTaHaBnuBaeTCs Ha Lande KoneHyaToro Bana
1 COOEPXUT PErynsitop ckopocTu (0 Hem paree
Oonee noppobHO), KOTopbI  obecnednBaeT
M3MEHsIEMOe NepeaaToqHOe OTHOLLEHWE, HO He
SBMSIETCA NepeaHen nepegayen. Ha HeKoTopbIxX
MOTOLIKIax c rMapaenuyeckom

KopauHa cuenneHva

Benoman wecrepHa
nepen+Hed nepenayn

Puc. 4.3 YcTpoiuicTBO KOCO3yGoi 3yGuaTom nepeaHen nepegayum

aBToMaTM4eckon Kopobkow nepegay, NpyHLMN
OEeNCTBMA KOTOPOW BO MHOTOM aHamnornyeH
aBTOMOOUIBHOW, rMapoTpaHcopmaTop ofHO-
BPEMEHHO BbINOMHSET PyHKUMN NEPEMEHHOMO
MOHWKAIOLLIEro MexaHu3ma, yCunuTens KpyTs-
LLIEro MOMEHTa U CLIENMEHMSI.

4 CuenneHue

HeoTbemnemasn ocobeHHOCTb oGO0 MOTOLMK-
1na - BO3MOXHOCTb OTKIMHOYEHNSA NpuBoAa KOMeH-
YyaToro Basia Asuratensi OT 3afHero Koneca, ans
Toro YtoObl ABUraTerib Mor pabotaTts 6e3 nepe-
MELLIEHMS! MaLLUMHbI. Ha caMbix nepBbIX MaLUvHax
Takas BO3MOXHOCTb MPUCYTCTBOBAra He BCeraa,
Ha MHOTMX paHHMX MOTOLMKIIAxX UCTorb3oBariach
Pa3HOBMAHOCTb HEMOCPEACTBEHHOrO NpuBoAa
Npy NOMOLLM PEMHSI U LLKUBOB Ha KONMEHYaToM
Bany W 3agHeM Koriece, KoTopble Obino HEBO3-
MOXHO pa3beuHsATb. Takas pa3HOBUAHOCTb
npvBoAa AencTBuTeNnbHO paboTtana, Ho, YToObl
OCTaHOBWTCS Ha MepeKpecTke, Heobxogumo Bbino
3arnyLwuTh Asuratens. M3 atoro cnegyer, yto
3anycTuTb ABWUraTenls HEMOABWKHOW MaLLUHbI
HEBO3MOXHO, TaK YTO B Criyvae HeoOXOAMMOCTU
ero Bcerga npuxoamnock 3anyckatb “c xopa'.
Bpsg nu Takas cxema ygobHa. O6ecneunTb
pasbeanHeHue paboTatolero gsuratens ot
npuBoga 3afHero Koneca BO3MOXHO Mpu
Hanmuum MexaH13ma, HasblBaEMOro "
cuenneHvem’. CLenneHre Mo3BOSAET OTKIIHOHUTL
npvBoA 1 obnagaet BTOPOCTENEHHLIM NpenMy-
LLIECTBOM, AOrMycKkasi Bbloop pasnnyHbIX nepena-
TOYHbIX OTHOLLIEHWIA Ha MaLLWHAX, KOTopble ero
MMEIOT - CIIOBOM, TEX, YTO OCHaLLeHbl KOpobKomn
nepegau.

Pabota cuenneHnsi ocHoBbIBaeTCsA Ha TpeHn. B
Havboree MpocToM Buae CLENNEHNe COCTOUT U3
[OBYX VCKOB, OOMH M3 KOTOPbIX pacrionaraeTcst Ha
Liandbe KoreH4aToro Barna, a BTopoli Cass3aH Yepes
KaKon-HUBY b MexaH13M NpMBoAa (PEMEHb. Liemb,
LIECTEPHN) C 3aJHMM KOMECOM U mpuxaT K
nepsomy Aucky. Mpy Hanuumm mexay ABymsi
amckammn HebonbLUoro 3a3opa Asurarternbs pabo-
TaeT, B TO BpeMs Kak BTOpOW AMCK OCTaeTCs Hernog-
BUXHbIM. ECnn coeguHnTb avckn mexay coboi,
TO BpalLieHWe KoneHyaToro Bana byder 3a cyet
TPEHUA MepeaaBaTbCA BTOPOMY AMCKY, @ MOCKOMNbKY
OH CBSi3aH C 3aHIM KOMECOM, TO OHO Toxe ByaeT
BpalwjaTbcsa. Tak 4To NoABoA4 MOLLUHOCTU OT
apuratenst K 3agHeMmy  Koriecy  npu
HEOOXOOAMMOCT  MOXET  BKMOMaTbCA U
BbIKIOYATLCS. Ha  motoumknax  oBbMHO
npUMeHsieTcst cLennexve c PY4HbIM
ynpaeneHneMm oT pblyara, pacronoXeHHOro Ha
pyne, UCKMoYeHnem SIBNSIIOTCA cKyTepbl. Ha
KOTOpbIX ~ MCMOMb3yeTcd  NpocToe  aBTo-
MaTu4ecKkoe LIEHTPOBEXHOE CLEnneHne, pexxmm
paboTbl KOTOPOro 3aBVCUT OT YacTOThbI BpaLLEHUs
apuratenst. OnmMcaHusa 1 PUCYHKN BCEBO3MOXHbIX
KOHCTPYKLWI NPpeACTaBIEHbI HIDKE.

CuenrneHue ¢ py4HbIM
yrnpasneHuem

Bcé cuennenve B cbope ycTaHaBnmBaeTcs Ha
nepBUYHOM Bary kopobku nepeaaq. Kopryc unn
HapyHbI 6apabaH CLENreHUs ycTaHaBMMBAETCA
Ha NOALLMMHIKE N MOXET BpaLLaTbCsl CBOGOAHO U1
HesaBycyMo OT Bara. HapyxHbii 6apabaH cuen-
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BUKTIOYEHO
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BRMOHEHD -
BryTpeHHmi
KpyTRWHEA MOMEHT Bapabon
CLENneHHA
1
Benoman weerepHr  Kopaua (HepyxHu Gapaliar] cuenneHin
uc. 4.4a MHOI’O,IJMCKOBOG cuensfieHne ¢ BUTbIMU NPYXUHaMU B pa3pese

Puc. 4.48 letanu cuenneHus motouukna Yamaha YZF-R1

o~NoUuMWNE

9
1

Cmonop duagbpacMeHHOU MpyKuHb! 11 BHympeHHutl ¢hpUKUYUOHHbIU OUCK
LuachpaemerHas npyxuHa 12 AHmusubpayUoHHas NMpyxuHa
e300 OuaghpacMeHHOU MPyXXUHbI 13 MHe3do aHMUBUBPaYUOHHOL MPYKUHbI
HaxumHoli duck 14 BHympeHHutl 6bapabaH cuenneHusi
LLImok ebIKmtoYeHUs1 CUenIeHust U ebkuMHoU nodwurnHuk 15 YnopHas watiba
DPUKYUOHHBIe OuCKU - 7 wm. 16 Kop3auHa cuenneHusi
nadkue ducku - B wm. 17 Ueonb4amaili MOOWUMHUK
CmonopHas watiba u KoHmpsiuasi ealika 18 LllecmepHsi cmapmepa
8HympeHHe20 bapabaHa cuernneHusi 19 Ueonbyambill noOWUNHUK
CmonopHoe npogosIoyHoe KorbLo 20 ObzoHHasi Myghma cmapmepa

0 BHympeHHuli anadkutl duck 21 MepesuyHbill 8an kopobku nepeday

(o @ 8 () Y 5

Puc. 4.46 MHoropuckoBoe cuenrneHue c
aunadparmMeHHON U NPOTUBOBUGPALIMOHHOWM
npyxuHamu [Yamaha YZF-R1 ] B paspese

1 YeunumerbHoe KombLo

2 [uagpazmeHHas npyxuHa

3 HaxumHoUl duck

4 [nadkue ducku

5  @OpuKyuoHHbIEe OUCKU

5 CmonopHoe npogonoyHoe Kosnbyo

7  BHympetHuli enadkuli ouck

8  BHympeHHUl ¢hpUKUUOHHBIL OUCK

9  AHmusubpayuoHHasi NMpyxuHa

10 ['He3do aHMuUBUGPaUUOHHOU MPYXUHbI

NeHnsi HernocpeacTBEHHO CBA3aH Yepes nepej-
HIOlO Nepefavy c koneH4aTbIM Banom (KpoMe KOH-
CTPYKLWIA, B KOTOPbIX CLENNEHNe YCTaHOBNEHO He-
nocpeAcTBEHHO Ha uande koneH4yaToro sanal,
Tak 4TO NpuW BpaLLEHUN KONEHYaToro Bana OH ToXe
BpawaeTcs [cM. puc. 4.4a). LleHTpanbHasa YacTb
cUenneHus, unm BHYTpeHHuiA 6apabax [cTynuual,
obnagaet MeHbWMMK pasmepamu U pacnona-
raeTcs BHYTpW HapyxHoro 6apabaHa. OHa ycTa-
HaBnuBaeTCcs Ha NEepBUYHOM Bamny Kopobku ne-
penay n cukcnpyetcsa Ha Hem OT MpoBoOpoOTa
LnMyamm, Tak YTo Npu BpalleHWn BHYTPEHHErO
GapabaHa nepBUYHbIA Ban TOXe BpallaeTcs.
[uckun clennexns pacnonaraloTcs B NpomexyTke
MeXay HapyXHbIM U BHYTpeHHUM GapabaHamu.
CylyecTByeT ABa TUNa JUCKOB: rmapkue u dpuk-
LIMOHHbIE; OHW pacronaraloTcs nooYepefHo, Tou-
HOe YMCNO AUCKOB 3aBUCUT OT TUMNa CLENNeHns n
MaLLMWHbI, Ha KOTOPOI OHO NPUMEHSETCs [CM. puc.
4.4 6-B8]. Ha BHewHel  OKpPYyXHOCTHU
PPUKLNOHHBIX ANCKOB HaXOAATCS NMPAMOYrombHbIE
WMMLBl, KOTOpble YyCTaHaBNMWBalOTCA B Nasbl
HapyxHoro 6apabaHa cuenneHusi. Ha BHyTpeHHeln
OKPYXXHOCTWU IMafKkux [AMCKOB HapesaHbl 3y6bs,
KOTOpble yCTaHaBNNBAIOTCA B Nasbl BHYTPEHHEro
6apabaHa cuenneHus.

B 06bl4HOM MonoxeHun (Npu ABUXEHUM MOTO-
unkna] chpuKLMOHHbIE U rnafkue AUCKU yaepXKu-
BalOTCA B HEMOCPeACTBEHHOM KOHTaKTe ycunuem
NPY>XWH, BO3AEACTBYIOLLMX Ha NNacTuHy, koTopas
Ha3bIBAEeTCS HAXWMHbBIM Anckom. Mpu BpalyeHun
KorneH4yaToro Bana u HapyxHoro 6apabaHa cuen-
NEHNs U3-3a TPEHUS, BO3HMKAIOLLEro Mexay nnac-
TUHaMW, BHYTpeHHWi 6apabaH cuennexus, a
cnepoBaTenbHO, U NEPBUYHbLIA Ban Kopobku
nepepfay Toxe BpaLLaloTCs.
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[Mpy BbPKME pbiMara CLEMMEHVst TPOC Ui MapaB-
TMYECKUIA MEXaHWN3M, NMPOTUBOAENCTBYSA YCUINUIO
MPY>XUH, OTXMMAET HaXUMHOW AWCK OT nakeTta
rmafkux U PUKUMOHHBIX AUCKOB, B pe3yrb-
TaTe Yero AVCKMN NEPECTalOT COMPUKACcCaTLCS MEX-
oy coboit. Tak Kak HENOCPEACTBEHHbIN KOHTaKT
MeXay AMCKaMU NpekpaLlaeTcs, TPeHNe YMeHb-
LLaeTcs, NMO3BONAs HapyHomy bapabaHy cuen-
TNEHVS1 CBOBOAHO BPALLATLCSH OTHOCUTENBHO BHYT-
peHHero 6apabaHa. o Mepe Toro, kak pblvar
CLIEMTEHMSA OTTTYCKAtOT, AUCKA CHOBA MPYDK/MAIOT-
CS K Apyr ApYry, ¥ NOCTEMNEHHO BpaLLeHne Ha-
py>xHoro 6apabaHa cLenneHns 3a cyeT TpeHus
HauVMHaeT nepefaBaTbCs BHyTpeHHeMy GapabaHy,
TaKuM 0Bpa3oM OCYLLIECTBIISASA NOCTEMNEHHYHO Nne-
pepady KpyTsLLero MoMeHTa K Kopobke nepegay
1 3agHeMmy Korecy; bnarogaps 3ToMy MCKIIto-
YaeTCsl BO3MOMXHOCTb OCTAHOBKU WM PbIBKOB.
CnocobHoCcTb nepegayn KpyTswero MoMeHTa
CLIEMMEHMEM 3aBUCUT OT psifia (haKTopOB: Ymcha 1
OyameTpa [VCKOB, YCUIUS NPYXUH, CKAMAROLLIX
UX, U KoachcprLMEHTa TPEHUS MEXTY AUCKaMM.
Mpy Npounx paBHbIX YCroBUsiX, Ha HEGOMbLLINX
MalLMHax HeoBGXOAUMO MeHbLUee KONMUYECTBO
[OUCKOB, YeM Ha Bonblunx 1 Gonee MOLLHbIX
Mogensix. AHanorM4YHo, ecn KpyTALLMIA MOMEHT
OVHAKOB, TO MPW YBENUYEHUN AMaMeTpa Auc-
KOB MX KOMUYECTBO MOXHO yMeHbLMTb. Ha
(PPUKLMOHHbBIE AUCKN HaHECeH (PPUKLIMOHHBIN
mMaTtepuan, B TO BPeEMS KaK rnmagkve AUCKU
U3roTaBMNMBAKOTCA U3 CTamu.

OaHo- Unn MHorogucKoBoe
cuennexHne?

Ha GonbLueli YacT coBpeMEHHbIX MOTOLMKITOB
NPUMEHEHO MHOTOLMCKOBOE CLiEMNrneHue, paboTa-
toLLee B MacrnsHoi BaHHe. Co cLienrneHmeM cyxoro
TMnNa n paboTalowyM B MacnsiHON BaHHE Mbl
rnosHakomumcst YyTb gdarnee. B cuenneHun
MHOrOZMCKOBOTO TWMa MpuMeHsieTca  Boree
O[HOrO KOMMSIEeKTa [MagKoro U ¢ppUKLIMOHHOTO
OuckoB, 0ObIMHO UCMONMb3yeETCH CEMb UMK
BOCEMb, a WHOrdA U [AEBSTb (PPUKLMOHHBLIX
avckoB. KonuuecTBo rmaakvix AUCKOB BCeraa Ha
O[IH MEHbLLIE MO CPABHEHWIO C (PPUKLIMOHHBLIMM
Oyckamu. [ockorbKy KOMIIEKT AVCKOB CLIEMMEHNs!
C BHELLUHEN W BHYTPEHHEWN CTOPOHbI OrpaHu-
ymBaeTcs PPUKLIMOHHBIMU JUCKamK, TO rragkue
[OVICKV BCerga pacrionararotcs Mexxay Humm. Ha
GOonbLUMHCTBE  MOHODIMOYHBLIX ABuraTtenein c
nonepeyHbIM pacrofioKEHNEM KONEeHYaToro
Bana, B pame, UCrosib3yeTcsi MHOrOANCKOBOE
cuenrnenve. MpyduHa aToro - HeboMbLLIOW AaMeTp
cuenneHus. MHOroauckoBoe cLenmneHue Takke
HaMHOro nerye OfiHOAMCKOBOrO, HECMOTPS Ha
TO, YTO OHO oGnagaeT GornbLueli NOBEPXHOCTLIO
TPEHVIS Y MPO4HOCTLIO.

OpHo- unu AByX- AVCKOBblE MydOThbl CLIEMIIEHSI
NMPUMEHSIKOTCH HA MOTOLIMKIAaX C NPOAOIbHBIM
pacronoXeHeM KorieHJaToro Bana B pame;
cLenneHre 3akpennseTcs Ha 3agHel Laride
KoreHBana W CcHabXeHo  oTAEnbHbIM
KOpNycom Mexay ABwurateneM u Kopobkoii
nepegad (cm. puc. 4.4r). Ws3-3a  Takoro
pacrnonoxeHust cuenneHno He TpebyeTcs
KOMMaKTHOCTb, a Mpu GorblloM auameTpe
HeobXoayM Tornbko oavH WM aea gucka. B aTom
criyyae KapTep  cuUenneHus  gornyckaet
MCMONb30BaHVE GOMbLLIOTO MaxoBUKa.

MpykiHs
HaxummrHoid auck
Yriop WToKa BEKMOYEHMA CLENNEHUA
DOMKLIMOHHEIA JMCK
[nankwmii auek
MepsumyHuii Ban kopotiku
nepena4

NOOAWL -

Y3en MaxoBnK - KOP3UHa CLUENNEHHA ~ LUBCTEDHA cTapTepa

7

8 Lok BEKMOHEHHA CLENNEHHA
9 MexaH1am BEKMIOHEHHA CLUENNEHUA
10 Tpoc cuenneHua

Puc. 4.4r IByxauckoBoe cuenineHue, NpuMeHsiloweeca Ha Motoumknax Moto Guzzi. B
cuensieHMM Takoro Tuna rragkui OUCK BpallaeTcsi BMecTe C KOP3MHOW cLensieHus, a
(PPUKLMOHHbIE AUCKM YCTaHAaBNUBAKOTCSA Ha LWNMLUAax NepBUYHOro Barna KOpoGku nepenay.
BHyTpeHHUI GapabaH cuenneHusi oTCYTCTBYET Kak TaKOBOW

CuenneHve Cyxoro Tuna unu
paboTaroLiee B MacnsHOM BaHHE?

CuenneHre BTOpPOro Tuna, B OTIIMYME OT CyXOro
cuenneHusi, paboTtaet B mMacne. [JormkHo ObITb
CTpaHHbIM, YTO HEYTO, UCMOSb3ytoLLiee B CBOEN
OCHOBE MPUHLWM TPeHWsi, paboTaeT B Macre, HO
€CTb BaykHbl€ MPUYMHBI AFS 3TOrO; U, KOHEYHO,
NpUMeHsiEMble (OPUKLIMOHHbIE MaTepuarb! npes-
HasHayeHbl Ansi paboTel B Macne. Macno Bbl-
NonHseT dyHKUMKM oTBoZa Tenna, Ans NpeaoT-
BpaLLleHua nogropaHus cuennexus. Kpome Toro,
OHO CIY>XVT CMa304HbIM MaTepuanom Ans BTyroK
UNy NoALLMIMHUKOB, Ha KOTOPbIX BpaLLaeTcst Ha-
py*HbIin BapabaH cuenneHys, a Takke obnerdaeT
repemeLLieHe LLNMLIOB 1 3ybbes auckos. Momumo
3TOro, MCMOSb30BaHWe CLEMIEHNA Takoro Tvna
O3Ha4aeT, YTo Ansi obecneyeHnss cMasbiBaHNS
nepeaHelt nepefaqn He Haflo repMeTU3NpoBaTb
cuennexve B otaernsHol Kamepe.
HeyavButensHo, Yto TpeHue, obecreumBaemoe
MeXxay Auckamu cuenneHus, paboTatoLlero B
MacrisiHO BaHHE, HUKEe TPEHVst Mexay AVCKaMu
CYXOro CLEMNmMeHusi, N03ToMy HeoBX0oaWMb! JUCKM
BonbLLOro AMameTpa U GorbLUEe KONMYECTBO
OUCKOB (WM M TO, U [pYroe)uTo MpUBOAUT K
yBenuyeHno rabaputoB. BoT novemy cyxve
CLENMeHVs YaLle WCTonb3aykoTCA Ha CrIoPTUBHBIX
MoToLwkrax. Kpome Toro, ecTb elle ofuH AoBof
B WX TMOMb3y. YMeEHbLUEHNE HeobXoamMmoro
obbema Macra, YTO MPUBOAUT K CHIDKEHWIO
obwero Beca. OpHo- wnyM OBYX- [AWCKOBblE
MydTbl  cuenneHus Gonblioro  AnaveTtpa
HEU3MEHHO M3roTaBIMBAOTCS CYXVMU.

YnpasrneHve npy NoOMOLLM Tpoca UIu
rmgpasrindeckoro MexaHusma?
YnpaeneHue cuenneHnemM obblMHO OCYLLIECTBIS-
€TCS NPU NMOMOLLY pbldara, PacroroXXeHHoro Ha
pyrne, HO ycunne oT Hero MoXeT ObITb NepefaHo
Ha MexaH3M MprBoAA CLENNeHUs Mpu NomoLLy
Tpoca WnM  MMAPaBIIMYECKOTO  MEeXaHu3Ma.
3HaunTenbHO Yalle Ans NpuBoAa NpUMeEHAETCS
TPOC, NMPENMYLLIECTBEHHO 13-33 €70 OTHOCUTENBHO
HEBbICOKOW cToMMocTu. Tpoca noasepXeHbl
BbITAMMBAHWIO 1 3HOCY, OHW TPEOYIOT perynsipHoi
PEryNIMPOBKI 1 CMa3Ku, HO OHW NPOCTHI B 0bcry-
XMBaHUN N peMoHTe. Tpoc BO3OeNCTBYET Ha
CLenmneHve NocpeACTBOM MexaHu3Ma NprBoAa,
PacrornoOXeHHOrO BHYTPU KPbILLIKA CLIEMMEHNS i
C NPOTMBOMOIOXHO CTOPOHBI KapTepa, Mpu 3ToM
MEXaHV3M BO3OENCTBYET Ha AMMHHbIN TOMKaTenb,
NPOXoAsALLMIA Yepes NEPBUYHBIN Ban KOpobku
nepegad.

Ha pasnuyHbix Mogensx MOTOLWKIOB NPUMEHS-
0TCA pasHoobpasHble MexaHU3Mbl NpuBoja
cuennenns. Cpean HUX Hambonee pacrnpocTpa-
HEHbI: YEPBAYHOro TuMa ¢ pesbbolt 6onbLIoro
wara, LLIAPVKO-MOSI3YHKOBOrO ™na,
peeyHo-LlecTepeHYaToro ™na unm
KynaykoBo-NnyHXepHoro Tuna (cm. puc. 4.4 a-e,
cTp. 4.6). [uppaBnuyecknii MexaHU3M NpyBoga
CLemnneHnss B OCHOBHOM MpUMEHsieTcs  Ha
MalLLmHax 6onbLuoro o6bema. OH CTOUT HaMHOTO
Gorblue U TpebyeT MopsAOYHOTO ofbema’
obcnyvBaHus,  KOTOpoe  MOXEeT  ObiTb
[0CTaTo4HO CIOXHbIM, HO rmaBHoe
NPeVMyLLIECTBO 3aKMO4aeTCsl B YpesBblHaliHON
NNaBHOCTMW W NErKOCTN ero AencTeus (CM. puc.
4.4x. cTp. 4.6).
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Puc. 4.4 MexaHu3M BbIKMIOYEHUS CLENNEHNs YepBAYHOro Tuna

KoHTpALLaa rakika
PerynaTop ceoBoaHoro xona @
CronopHoe konblo =3
O6oviva Luapwkos a @)™
LWapumku a
Kapnyc

Bunr

Mosonok vyepsrka
BLKMIOHYEHWA CLENIEHNWA
LWnmamr

0 oONOOAQUO-=

10 Puvar sEKmMOHEHUA
CUENNEHUA
11 Mpyxu-a

KoHTpALLeA ravika
Perynatop ceoboaHoro xona
Mnacrura nonsy+a

Luck ¢ wapuvkamn
lpazesawmTHoe
VINOTHEHHE

Mosoaok eLiknioHeHuA
cuenneHm1A

Wnnaur

lpywuHa

Puc. 4.4x MNpyvHumMn geicTBrA rMapaBnnMyeckoro Npnsoaa BblKMOYEHUs cuenneHns

lvppaBnuyeckuii NpvBog paboTaeT Mo aHarno-
TMYHOMY NPUHLMMY C NepefHeld TOPMO3HOM
CUCTEMOIA: KOra pblyar JaBUT Ha MIyHXep
IMaBHOrO LWIMHAPA, OH BO3OEWCTBYET Ha >Kud-
KOCTb IMOPOCUCTEMbI U HarHETAeT ee B LUMaHr.
3aTemM XMOKOCTb BbiOBUraeT MOpLUEHb paBodero
LMNVHApa, KOTOpbIA BO3AEWCTBYET Ha TorKaTerb,
pacronoXeHHbIi BHYTPYM MNepBUYHOrO Bara. 3a
VICKIIOYEHNEM  PETYNISIPHOrO  KOHTPOISA  YPOBHS
JKUAKOCTW TuapocucTemy chakTUHMeckU He Hago
obcnyxuBaTth, XoTs Ans obecneveHus ee pabo-
TOCNOCOBHOCTU HEOOXOANMO NepUOANYECKU

3aMEHSATb XXVUOKOCTb W YNIOTHEHMS. Takke KoH-
CTpyKUMs 1ioBoi mMapocvcTEMbI NOAPa3yMEBaET,
4YTO >KMIKOCTb CKIOHHA K MOMMOLLEHMO BoAb! U
HaCbILLEHVIIO BO3AYXOM.

MpermyLLecTBO MMapocucTeMbl NMPOSBMSETCH Ha
MOTOLMKIaX, obnagaroLmx GonbLUMM 3anacom
MOLLHOCTW, Yy  KOTOpbIX B  CLEMIeHum
MCTOMNb3YIOTC  XecTkme  MpyxuHbl.  OHo
BbIp2XXaeTcA B OOBOMBHO NMErKOM ynpaeneHun
pbl4aroM CUENMEHNss MO  CpaBHEHWO C
TpocoBbIM npuBogoM. B mase 6 nogpobHo
onucbiBaeTcst npuHLUMn OeicTaus
rMapaBnMyeckoro nNpueoaa.

CnupanbHas unu avadparMeHHas
npyxuHa?

Ha 6onblUMHCTBE MOTOLMKMOB B CLIEMNMEHUM
VCTIONb3YETCH OT YeTbIpeX A0 LLECTU CTIVparibHbIX
MPY>XWH, XOTS B HEKOTOPbIX OAHOAMCKOBBIX KOH-
CTPYKLWMSIX UCToNb3yeTcst BoceMb 1 Gonee 1s-3a
yBENVYeHVs AnameTpa clennenus. AnbTepHa-
TMBOW  3TOMy  SBMSIETCA  MCTOMb3oBaH/e
OvacbparMeHHo  MPYXWHbI,  KoTopas  OBbIMHO
NPUMEHSIETCA Ha aBTOMOBUNAX U MOXET ObITb
BCTpeYeHa Ha  psge  MOTOUMKIIOB  C
MHOrOAMCKOBbIM CLEMMEHNEM, a Taikke Ha
MOTOLMKIMax KomnaHum BMW ¢ ogHoamckoBbIM
cuenneHvem. [uadparMeHHas npyxHa - 3To
KOH/MECKUA [WCK, BbIMOMHEHHBI U3 MPY>KAHHON
CTann c oTeepcTveM B LeHTpe. CrvparbHble
MPYXuHbl  felleBne B MNPOM3BOACTBE,  HO
pe3ynbTatom oGO  HEepaBHOMEPHOCTU KX
ycunvsa MoryT GbITb BUOpaLms M npockanbabl-
BaHue. Taioke cuenneHve moxet "Bectn" (He
pa3beAMHATLCA MONHOCTLIO). [ns peLueHns npob-
nembl HeobXoAMMO 3aMeHUTb BECb KOMMMEKT
NPY>H. [pyroii oTMyUTEnbHOM YepToii criviparib-
HbIX MPY>XVH SBINAETCA YBEMUYeHWe ConpoTyBIe-
HVIS1 1O Mepe UX oKaTust. JTO 03HAYAET, YTO phlvar
CLenmneHns Npy BoDKME CLIEMMEHNS MOCTENEHHO
cTaHoBUTCA BCe Bornee xxectkM. [NMpusnekarers-
HOCTb cLenieHns ¢ AvadpparMeHHOW NPY>KUHOMN
COCTOWT B TOM, YTO MocHe MPeoAoneHUst Havarb-
HOro CXaTus 1 AechopMaLm NPYXUHBI OHO Ha-
YMHaET ABUraTbCs Nlerye, U NoaToMy yaepxviBaTb
CLiernrieHmre B BbDKATOM MOTOXEHUN NPOLLE, MoYTU
TaK Xe, Kak B CLEMneHun ¢ ruapaBnnyeckum
NPVBOAOM.

BOonbLUMHCTBO MychT CLIEMIIEHNA TaloKe OCHALLIEHbI
"aHTMBMOPaLIMOHHOI" NPY>XNHOW, POrib KOTOPOMN
BbINOSHAET NpyXXuUHa AvadparMeHHoro Tuna,
cnocobcTByloLLasi YCTPpaHEHWIO WUHTEHCUBHOM
BUOpaLWV NPU BKITKOYEHWN 1 BbIKIIOYEHUN CLien-
nexusi. Mpu BePKMME pbldara CLEMIEHNA aHTU-
BUOpaLMOHHAsA MpyxvHa oTaenseT PUKLOH-
Hble AVCKN OT BHYTPeHHero bapabaHa cuenneHns
1, Takum oBpasom, WCKITIoYaeT BO3MOXHOCTb
3anunaHys AyCKoB.

"Asmomamuyeckoe"

unu yeHmMpobexHoe cyernneHue
CuenrneHue Takoro Tina obbIMHO BCTpeYaeTcs Ha
Monezax u ckyTepax, r4e ero Mcrnornb3oBaHue
YMEHbBLLAET YMCIO OPraHoB YMNpaBleHnst, Ha Ko-
TOpble NPUXOAMTCS OTBIIEKATLCA BoauTento. 3To
03HaYaeT, YTo ECNN He NPUHMMATL BO BHMaHWe
"pyuKy rasa’, akcnryaTMpoBaTh MalLvHy HacTomb-
KO e Nerko, Kak 1 Benocunes, (ecnu He nerye!).

CuenneHme KOIiogo4Horo tuna
CuenreHve Takoro Tvna CoCTOUT U3 BHYTPEHHER
GapabaHa cLENneHNs], BOKPYr BHELLHEN OKPYX-
HOCTMW KOTOPOro pasmeLlaroTcs Age unu Gonee
KONOAOK, O4EHb MOXOXUX Ha konogku Gapa-
©aHHoro Topmosa (cM. puc. 4.43, yactb A). OgvH
KOHEL|, KOrofKV 3aKPETIEH Ha OCY, @ CaMM KOToaKA
NPUTSHYTbI K LEHTPY MpyxXuHamu. CHapyxu
BHYTpeHHero 6apabaHa cuenneHus, Bonmaun ot
PPVIKLIVIOHHOW MOBEPXHOCTU KOINOAOK, BpaLLiaeTcs
HapyHbIii GapabaH.

Mpu HM3KOM YacToTe BpalleHus Asuratens
BHYTPEHHWIA GapabaH cLenneHus BpallaeTcs, a



TpaHcMmuccus 4*7

A HauGionee 4acTo BcTpevaloLLUeiica
CXemOk ABNAETCA UeHTpobexHoe
CLEMNEHUE KONOAOYHOro TUNa,
BaLumaki pacxoAATCA, PER03MOran
YCHIIME BO3BPATHLIX NPYXKHH, NOKa
fiapabaH cUenneHma He HaqvHeT
BPALUETLCA BMECTE C HUMM.,

H, TaKum DﬁpSSGM, BKMO43A cuenneHHe.

HapyHbIA OCTaeTCs HenoagVKHbIM. [py NoBbILLIE-
HUW YacTOTbI BpaLLEHWs ABUraTensi LieHTpobex-
Has cuna, AelicTByOLAA Ha BpallaloLmecs
KOroaKW, PasBOANT VX 1 MPYDKUMAET K BHYTPEHHEN
NOBEPXHOCTU HapyxxHoro GapabaHa. Takum
obpasom, 6apabaH HauMHaeT BpaLyaTbCcs, a
MaLunHa gsuratees. [py NOHKEHUN YacToTbl
BpaLLieHUs ABuraTens KornoaKk/ CHoBa OTBOAATCA
OT Hapy)xHoro GapabaHa Bo3BpaTHbLIMM MPY)UHA-
MU, U nepeada MOMeHTa npekpaLlaeTcs.

CuenneHue LEHTPOBEXHOro Tuna ¢
LLIAPUKOBbLIMM rpy3uKamMu

CuenreHve LIEHTPOBEXHOMO TUMa C LLapUKOBLIMU
rpy3avKamm nogobHO MHOMOAVICKOBOMY cLenne-
HUIO C PYYHbIM YMPaBMEHVEM B TOM, YTO B HEM
UCTONb3YIOTCS (PPUKLIVOHHBIE W TTaaKue OUCKU,
KOTOpble YCTaHaBMMBAKOTCA MEXOY HapyHbIM 1
BHyTpeHHUM GapabaHamu cLenneHus (CMm. puc.
4.43, vactb bB]. Pasnuune 3akmiovaetca B
NpUCYTCTBAM  LUApukoB,  paboTatomx Mo
HaKIMOHHOW NMOBEPXHOCTY U BO3AEVCTBYIOLLIMX Ha
HaXMHOM  auck. [Mpu  MOBLILLEHUM YacToTbl
BpalleHus [ABuratens BHYTpeHHUA GapabaH
cLenneHns Toxe BpallaeTcs ObicTpee; Lwapbl
nos  BO3AENCTBMEM  LIEHTPOOEXHbIX  CUN
COBUratoTcsl BBEPX MO HaKMOHHOWM MIOCKOCTH,
BO3AENCTBYA Ha HaXUMHON auck. HaxxvmHon
OUCK CKMMAET OPUKLIMOHHBIE U FaaKue AUCKA
mMexgy — coboil, nepenasas BpalLeHne
HapyxHomMmy ©OapabaHy cuennenuns. [lpu
MOHVPKEHUN YaCTOTb! BpaLLeHUs ABUraTens Luapbl
BO3BpaLLatoTCs B CBOE MCXOAHOE MOSIoXKEHUE, U
[aBneHe Ha Jguckn ocriabesaet. Takas
KOHCTpYKUMS uaeanbHa [Ans  MonejoB U
CKYTEPOB, Iie BaXHa NPOCTOTa YrpaBreHist, HO Y
Hee ecTb 0fHO HeyaobCTBO: ee TsHKerno obbenu-
HUTb C KOpobKol nepedad. 3TO CBA3AHO C TEM,
YTO MpY MEPEKIOYEHNN Nepeaad HeobXoayMo
BbIKMOYaTh CLENMeHve, a ans atoro Tpebyertcs
pydHon npueog cuennenus. OpuH  meTon
peLLeHns  JaHHOW nNpobrieMbl 3akmtodaeTcs B
YCTaHOBKE YCTPOWCTBA, NOCPEACTBOM

B LlenTpobiexHoe cLenneH1e MHOroAMCKOBOr0 THa NDMBOANTCA 8 NEACTENE
CTa/bHEMY LUAPHKAMH, NIEPEMELLISIOLLIMMUCA 110 HBKNOHHLM Na3am. [Tpn BpaLLeHm BHYTPEHHEr 0
GapabaHa CUEreHA LUBPUKIM DACXOARTCH, NDVXKUMAER HaXAMHOMA SNCK K ANCKaM CUENNEHNA

KOTOPOrO CLIENMeHe BbIKMOHaETCA Npy Nepexrio-
YeHnn nepeaaqn. Takas cuctema CyLLECTBYET U1
paboTaeT, XOTA 1 He TaK MIaBHO W KOHTPONPYeMOo,
KaK 3TO MPOMCXOAUT B CUCTEMAX C PYYHbIM
ynpasneHveM. [Ipyroi MeTon 3aknoyaeTcs B
NPUMEHEHUMN MOMHOCTHIO AaBTOMATUYECKOW KO-
pobku NepepaY, B KOTOPOIA HaNM4eCTBYIOT ABa
UM TpU NepeaaToyHblX OTHOLIEeHUA (Kak Ha
aBTOMOOWIISX) UMW CUCTEMbI PEMEHHOTO MPYBOAA
C U3MeHsieMbIM NepefaToyHbIM OTHOLLEHWEM
(Bapwatopa) - cm. naparpad 7.

Ob6zoHHas mychma

O6roHHas MychTa nepeaaeT KpYTALLMIA MOMEHT
TONbKO B OAHOM HanpaBneHun BpalleHusi, B
[OpYroM HarpasrieH/ OHa BpaLLaeTcsi CBOGOAHO.
[maBHbIM 06pa3oM, OHa UCToNb3yeTcs B MPMBOAE
OT CTapTepa K KoneHJaTomy Basly npu 3amnycke
[AByvraTensi; NPUMEHUTESbHO K JaHHOMY CIyyato
ee HasblBaloT MydTol cTapTepa. OBGroHHast
MydpTa npedoTBpalLaeT obpatHyio nepegady
KPYTSILLIEro MOMEHTa OT ABuraTens K craprepy.
Kopnyc Myl ycTaHaBnvBaeTcst Ha Bany Ans
obecriedeHns Nepefaqmn BpaLLeHUs KoreHJYaTomy
Barty. Ban, ynomsHyTbIA NepBbIM, MOXET ObITb yCTa-
HOBJIEH HEMOCPEACTBEHHO Ha KOreHYaToM Baly,
Unn BCTPOEH B POTOP 3eKTpoaBuraTens nepe-
MEHHOTrO Toka UMK B HapYXHblii BGapabaH cuen-
NEeHNA Ha NepBUYHOM Bany KOpoOku nepegau.
Kpome Toro, kopnyc MydpTbl MOXeET ycTaHaB-
NMBaTLCS Ha BCTIOMOraTerlsHOM Barly, CBSI3aHHOM
C KONeHYaTbIM BaroM LLECTEPHAMM UMW LIEMbHO.
LllectepHs npvBoga  cTapTepa  COAEPMUT
COCTaBHYlO BTYMKY, PaCrONOXeHHYI0 BHYTPU
kopnyca MydTtbl. B Kopryce HaxogsTcs wnv
NOAMNPYVHEHHbIE POMNUKX, U 3aKperreHHble Ha
ocn  "KnHbS', KOTOpble  CrpOodUIIMPOBaHbl U
pacnonoxeHs! TaK, YTo NPy BPaLLEHWW LLECTEPHN
npvBoja B  OOHOM  HanpaBMeHUW  OHW
GroKMpYOT BTYNKY, @ NPpY BPaLLEHNN LLIECTEPHM
B [IPYroM HanpaBreHy OHI Pa3BrokMpyLoT ee Tak,
YTO OHa MOXeT CBOBOAHO BpalLaTbCs (CM. puc.
4.4n, cTp. 4.8).

Puc. 4.43 CuenneHue LEHTPOOEXHOro Tuna

CransHse Lapykm
B HaK/MOHHEX Ma3ax

Korpa HaxumaroT KHOMKy cTapTepa, aneKkTpo-
MOTOp BpaLLaeT NapasnTHyIO LUECTEPHIO U LLEC-
TepHIO pedykTopa (06e Ha ogHOM Barty), MPUBOAS-
Lve B IBVIKEHVE LLECTEPHIO MpUBOZA CTapTepa.
BTynka wectepHu GrnokupyeTca ¢ o6roHHoMm
MycpTON, 1 Ban MydTbl HAYMHAET BpaLlaTLCs, B
pesynbTaTte Yero KorieHyaTblin Ban npoBopayu-
Baertcs. [ocre Toro, kak ABUraTenb 3anycTurcsl, 1
KOMNEeHYaTbIA Bar 3acTaBMseT Barn 0OroHHoOM MydoTbI
BpaLlaTbcsi ObicTpee, Yem 3T AenaeT crapTep,
HarpaBreHve BpalLieHns B MydbTe U3MeHsEeTCs, B
pesyrnbTare Yero NponcXoaUT OTKITKoNEHNe MydbTbI
OT BTYNKU LUECTepHM npusoga. Moatomy npu
pabote apuratens obroHHas MydbTa BpallaeTcs,
B TO BPeMs1 KaK LLIECTEPHSA NpUBOAA CTapTepa, Na-
pasuTHas LLUECTEepHs U LLUECTEepHs peaykTopa
OCTalOTCS HEMOABVKHBLIMM.

lNpedoxpaHumersibHasi
bpUKYUOHHas My¢hma
MpepoxpaHutencHas  dpukuMoHHas  Mydbta
orpaHUYMBaeT TaK HasblBaeMbli  “obpaTHbIA

KPYTALLMIA ~ MOMEHT',  MPOSIBMSIOLLMIAC  Mpyt
TOPMOXEHUN [ABUraTernieM C BbICOKO CKOpOCTU
WM npu nepexoje Ha HU3WME nepeaavqn
kopobkv nepepay. MpeaoxpanunTensHas MydTa
yacTo vcnonb3yeTes Ha CMOPTVBHbIX
MOTOLMKITax BonbLLoro obbema c
BbICOKOOBOPOTHBIMM ABUraTensiMu, KoTopble
00raaatoT BbICOKOI CTENeHb0 CaTUs U BONbLLINM
0BpaTHLIM KPYTALLWM MOMEHTOM. [pyn oTkpbImmn
Apoccens np1Bog, 3agHero Koneca
ocyljecTBnseTca yepes cuenneHue. Korga
Apoccerb 3aKpbIBAETCS, @ MOTOLWIKI NMPOAOIDKAET
[BUraTbCs CO CKOPOCTLIO, MPEBbILLAOLLIEH 3aaaH-
HbIi npedern, COOTBETCTBYIOLLMIA  TeKyLLemy
OTKPbITUIO  ApOCccens,  3aHee  Koreco
Mo-NMpeXHeMy MpOKPyYVBaeT Ban Asuratens
yepes cLenreHne; Ho, Mockornbky ABuUraTenb
OKa3blBaeT GombLUOe COnpoTVBMEHWE (B CBS3M
CO oXaTeM, ocoBeHHO Mpu BbICOKMX 0GopoTaXx,
Ha nepsoi Nepeaaye), MOXHO AOCTUYb TOYKM,
Mpn KOTOPOW COMPOTUBMEHWE, UM 0BpaTHbIN
KPYTALLMIA MOMEHT OBU-
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Puc. 4.4n MpuHuMN aencTBUA OOroHHOM
My ThI cTapTepa (PONMMKOBOro TUMa)

Ha unmocmpauuu A epaueHue wecmepHU cmapmepa
npusodum K 6r10KUposKe PonUKo8 8 C8OUX ra3ax U,
makum obpa3om, nepedaye Kpymsueo MoMeHma K
KorieHYamomy eary.

lMocrie  3anycka Osuzamesnisi Myghma cmapmepa

pasbriokupyemest (B).

1 LlecmepHamypmbl 3 Ponuku
cmapmepa 4 KorneHyameii earn

2 Kopryc myghmei 5  Konna4yok npy»xuHbl
cmagpmepa 6  [lpyxuHa

raTens, NPeBbICUT KOIULIMEHT CLIENNEHNs 3a-
Hel LWWHBI, 1 Torga Koreco 3abnokvpyeTtcs. Bepo-
ATHOCTb ~ BO3HWKHOBEHUS ~ TaKoro  SIBMeHust
0CODEHHO BbICOKA B YCIOBUSAX BMXKHOCTY, Korda
KO3(pULMEHT  CLEMMeHss LWWHbI € AOPOron
CUMBHO CHIDKAETCS, @ NPOVCXOASILLIEE NMPU PE3KOM
TOPMOXEHUN NepepacnpeferneHe Beca CHIDKaeT
Harpysky Ha 3a[HIOH0 OCb.

MpepoxpaHuTensHas MydTa UCKIHOHaET BO3MOX-
HOCTb OITOKMPOBKY KOJIEC 3a CHET MpocKarb3biBa-
HUSA cLienneHus Npy U3MEHeHNW HanpaeneHus

Puc. 4.4k O6roHHasi mycpTa cTapTepa xpa-
noBOro Tuna

nepefaqm KpyTsLIero MOMEHTa U, TakuMm
obpasom, npeacraBnser  cobom  Opyryto
pasHOBMAHOCTb OBrOHHON MychTbl. OaHaKo oHa He
BbIKMIOMaET CLEMNEHNE MONHOCTBIO, Tak Kak B
aToM crydae OymeT noTepsiH  achdbekT
"TopMOoXXeHus asuratenem”. B ogHom 13 BugoB
NpenoXpaHUTENbHbIX — MydT,  UCTIONB3yeMbIX
KoMnaHvesi Kawasaki, BHyTpeHHWiA GapabaH
cLenneHus pacroraraeTca Ha psfe XparnoBbiX
YTIOPOB C HAaKIOHHOM MOBEPXHOCTHIO (CM. pUC.
4.4n). Korga HanpaBneHve nepegaudv
M3MEHSIETCS, BHYTPEHHUIA BapabaH cuenneHnst
CMeLLaeTcs Ha XparoBbiX yropax, TeM caMbiM
OTBOASA HXKVMHOW AVICK 1 OCrabnsist JaBneHne Ha
Avckn. B mydbte apyroro Biuaa, aHaror4Hoi Tow,
KOTOpasi NpUMeHsieTcst komnaHuen Aprilia, ans
nepeMeLLieHnst BHyTpeHHero GapabaHa cuenne-
HUSA UCTIOMNB3YETCSt CEPBOMOTOP, KOTOPbIM YrpaB-
NSieT BaKyyM, NOABEAEHHbIN OT BTCKHOIO KOMIeK-
Topa Auratens. [py 3akpbmm apoccens yBenu-
UMBLLEECS! Pa3pPsKEHNE B KOMNMEKTOpPE co3faeT
BakyyMm B  BO3gyluHOM  TpyGonpoBoge
CepBOMOTOpa, KOTOPbIA CABUraeT BHYTPEHHUIA
BapabaH cLienneHus n ocrabnseT faeneHue Ha
OM1CKU. Cyuiectyet JononHUTensHoe
NpenMyLLIECTBO UCTONb30BaHNsA 0benx cuctem:
Korga nepefada MOMEHTa 4Yepes cuenreHve
OCYLLIECTBISIETCA B HOPMarbHOM HanpaBneHum,
npefoXpaHUTENbHbIN  MexaHn3M  pabotaeT
obpaTHbIM obpasom,

Puc. 4.4n NMpepoxpaHuTenbHasa (hpUKLUMOHHaA MydTa
(Kawasaki ZXR 750]

daKkTUieCKM yBenuuMBasi AABMEHNE Ha OUCKU
MychTbl CLENMEHNS, TEM CaMbIM CHUKAs BEPOST-
HOCTb  Mpockanb3biBaHus  cuenneHns. B
HeKoTopbIX MydbTax CLEMneHnst Ucnonb3yeTcs
obroHHast MydbTa C "KNMUHbSMK", BbINOMHSIOLLASA
YHKLMIO NpeaoXpaHUTENbHONM MydhTbl. Ee KnnHbst
CKOHCTPYWpOBaHbI Tak, YTobbl AOMYCTUTL Mpo-
cKarnb3blBaHEe HEMOCPEACTBEHHO nepen, Groku-
POBKON KOreca, a He BbINOMHATL  ChyHKLMM
[OBYXTIO3VILIMOHHOTO MpuBoAa MydbThl CTapTepa.
Mydpta Takoro Tina He obecneuvBaeT
yBEMUYEHNS  [aBreHWs Npu  HOpMarbHOM
HanpaeneHu nepeaadm MoMeHTa.

5 TMouyemy HeoGxoauma
Kopo6ka nepepau?

MpyHLMN pelicTBUS 3yBuaToi nepenaym AOBOMbHO
npocT. OHa MOXET MCronb30BaTLCA Af18 U3MeHe-
HWS1 CKOPOCTY BpaLLeHus Bana o Tpebyemoro B
JaHHBI MOMEHT 3HaueHusl. Hanpumep, ecnv Ban
BpalLaeTcsi ¢ YactoTon 2000 060pOTOB B MUHYTY,
a ee TpebyeTcs NOHN3NTL BABOE, TO HEOGXOAMMO
YCTaAHOBUTbL Ha Bany BeayLUylo LUECTEPHIO U
COEAMHUTL ee C BEAOMON, PacrornoXeHHO! Ha
Opyrom cmexHom Bany. Ecnn uncno 3ybbeB
BeAyLUeN LLEeCTEPHU COOTBETCTBYET MOMOBUHE
3ybGbeB BeJOMOW, TO KaxxapiM AByM obopotam
BeayLLeN LecTepHy ByaeT cooTBETCTBOBATL OAVH
obopoT BeJOMON, 1 Ban, Ha KOTOPOM OHa 3a-
KperneHa, OyaeT BpalLaTLCsl CO CKOPOCTLIO BABOE
MeHbLUE CcKopocTW Bepyllero Bamna. Ecnm
MPUMEHUTL 3TO K TPAHCMUCCUMM MOTOLWIKNA, TO
HEOOXOAUMO yAENUTb BHUMaHWe Opyromy
akTopy. Tpebyemasi ckopoCTb OBWXEHNS 3a-
[aeTcsl He TOMNbKO U3MEHEHNEM YacToTbl Bpa-
LeHns ABuraTens nocpeacTtBoM 3ybuatoi
nepenayy, oHa Takke onpefenseTcsl KonmyecT-
BOM palbo4nX XOL40B, NPOUCXOASALUMX 3a KaKabIi
obopoT 3agHero koneca. Takum obpasom, Ha
Huswen (1-1) nepegadve KonMYeCTBO paboumx
XO[0B Ha Kaxxaplii 06OpoT 3adHero koreca byaeT
OorblLe, a crnenoBaTeribHO, MOLLHOCTb OKDKETCS
BblLLie, YeM Npu Bornee BbICOKUX Nepeaadax. 31o
Heobxoaumo Ans Toro, YTobbl MalumMHa cMorna
MpPeoaoreTs MHEPLIVIKO MPW HaYare ABVDKEHVS!, YTO
MOXHO MPOBEPUTb, ECNN MOMNbITaTbCA Ha4YaTb
[OBWKEHVE Ha BbICOKoW nepegade. Kak Mbl BUauM,
HEeOOXOAMMOCTb  MCMONb30BaHWst  KOpPOOKM
nepenay Bbl3BaHa XapaKTepucTukamm
[ABUraTensi BHyTpeHHero cropaHusi. Bosbmem
BOOOpaXKaeMblii ABUraTerb; NosydeHme noresHom
MOLLIHOCTV BO3MOXHO B OTHOCUTESIbHO Y3KOM
AvanasoHe YactoT oT 2000 fo 8000 obopoToB
B MuHyTy. [Npexae Bcero, HeobXoAMMO MOHU3NTL
370 umcrio oBOpPOTOR A0 TaKUX YACTOT BpaLLEHUS,
KoTopble obecneumBany Gbl 3agHeMy Konecy
HOpMarsibHYHO CKOPOCTb ABWXKEHMS. Tpebyemoe
4mcro 0OopOTOB 3aBUICUT OT HaPYXHOrO AnaMeT-
pa Koneca, HenocpeacTBEHHbIX 3MEMEHTOB
KOpOOKM nepedady U MOLLHOCTU ABuraTensi.
Hanpuwvep, ecnm paccmaTpuBaThb
OLHOCKOPOCTHOW CKYTEP, TO MOXHO OBHapy»UTb,
YTO CyMMapHoe fepefaTovyHoe  4YuUcno
cocTaBuT okono 15.00:1. 310 03Ha4aeT, YTo
kaxgpim 15  obopotam auratens OypeT
COOTBETCTBOBaTb OAWH 06OpPOT  3afHero
Korneca. Takoe cooTHoLleHne
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HeobxoAMMOo BblGMpaTh nocre Toro, kak onpe-
[OeneH avameTp Koneca C y4eTOM HauryJLlero
MCMonb30BaHUA More3Hon molHoctu. Ecnun
nepefaTo4HOe OTHOLLIEHUE OKaXKETCS CIULLIKOM
BbICOKUM, TO MaluuHe ByaeT HEeBO3MOXHO
TPOHYTbCA € MecTa. OgHako ecnu oHo OyaeT
CIMNLLIKOM HU3KVM, MaLUMHa Ha4yHET ObICTpo pas-
TOHSATLCS, HO €8 MaKCUMarlbHasi CKOPOCTb OfpaHit-
YMTCS MaKCUMarbHOW CKOpPOCTbio ABuratens. Ha
apuratene Gorbluero o6bemMa U MOLLHOCTU
MOXHO MPVMEHSTL Boree BbICoKME MepeaToyHbie
yncna Kopobku nepepay Ans OOCTUDKEHWS
fonblle MakCcumanbHOW CKOPOCTM, HO
no-npexHeMy octaetcs npobnema Havana
aBmwkeHns. [laxke HecMmoTps Ha To, 4TO
MOLLHOCTb [BUraTens Bo3pacTaeT, AyanasoH ee
orpaHWdeH;  3T0  3actaenser  [obaensTb
MPOMEXYTOMHbIE  LLECTEPHU [AMsi  YBENAYEHMUS
obwero  nepegatodHoro  uucra.  Mexay
LLECTEPHAMW  [IOMDKEHMPUCYTCTBO-BaTb  HEKWIA
MHTEpBan TakK, 4YTOObl [OOCTUIHYB BbICOKMX
obOpOTOB Ha OfHOM nepedade, rmocrne
BKIMIOYEHUS! Crieaytolleil nepefayn yacroTa
BpalleHVst ABUratensi onyckanach A0 HUXKHEN
rpaHuLibl MOLLIHOCTHOrO [JAvanasoHa.
Heobxoayma BO3MOXHOCTb BblOopa NMOCTOSIHHBIX
nepenaToqHbIX OTHOLLEHUI, KOTOpbIE CTYMEHYaTo
M3MEHSIOT CTEMEHb MOHVDKEHNSI YacToTbl BpalLLie-
Hus.. Ha GonbLUMHCTBE MaLLUMH MCMOrb3ykoTCs
YeTblpe, NATb UMK LLECTb Nepeaq. Takoe Yncro
nepegay obecneyrBaeT KOMMPOMUCC MeEXOY
maearnbHbIM UHTEPBANOM NepesaToyHbIX OTHO-
LUIEHUA 1 NOTPEOHOCTBLIO YacToro nepekove-
HUst nepegdad. BoobpasuTe, kak yTOMUTENBHO
BbIMsgero Obl nepekrnodeHre AecsTn nepenad!
BaxxHo dpakTudeckoe BpeMsi, 3aTpayvBaeMoe Ha
Kaxkgoe MepekritodeHne, B TEYEHUe KOTOpOoro
yCKOpeHWe Y MalLMHbl OTcyTCTBYET. BeposiTHo,
Takasl MaluHa npovrpana bl MalLYHe C MEHb-
LLMM KOTMYECTBOM MNepefad B obLLel AuHamuke
pasroHa. Yucno nepegay Tawke CBA3aHO C
HasHa4YeHeM

[MepamnyHLiii 8an

MOTOLMKINa. Hanpumep, Ha CMopTUBHBIX ABYX-
TaKTHbIX ABUraTensix C O4eHb Y3KIM MOLLHOCTHBIM
AmanasoHoM (okosio 2000 060poToB B MUHYTY],
3a npegenamm KoToporo nosie3Hasi MoLLHOCTb
OTCYTCTBYET, OJ1s1 UCMOSb30BaHUSI MOMe3Hon
MOLLIHOCTM Hy>HO, YToDbI ABUraTens pabotan B
npegenax aToro AnanasoHa. [Ans obecneveHus
3TOrO U JOCTDKEHUA MaKCUMarTbHO BO3MOXHOW
CKOpOCTU Heobxogumo, YToObl KONMYeCcTBO
nepegay 6bur1o 6onbLue.

6 MMpuHuun pencTeuA n
YCTPOMUCTBO MeXaHU4YeCKoMn
KOpOOkM nepegay

TMpuHuun deticmeusi KOPOOKU
nepeoday

Kopobka nepegay cocTouT M3 MHOXECTBa
3yBuaTbIxnap. Y kaxaoi napbl ECTb NEpeaToHHoe
OTHOLLIEHWE, @ YNCIIO Map COOTBETCTBYET YMCy
nepegady, KotopbiM obnagaeTt mawmHa. OgHa
LLIECTEPHS! KK Napbl HAXOAUTCS Ha BEOYLLEM
Bany (MHora HasbIBaEMOM MNEPBUYHBIM), a Apyrast
LLIECTEPHS HAXOAUTCA Ha BeLOMOM Bary (MHorga
HasblBaEMOM BTOPUYHbIM). Bce MoToLWKNETHbIE
KOpobKU nepefaq - "NMoCTOsIHHOTO 3aLenneHnst”,
3TO O3HauYaeT, YTO BCe Mapbl HaxoAsATcs B
MOCTOSIHHOM 3aLenneHN, HE3aBUCUMO OT TOrO,
BKIKOYEHA N AaHHasA nepedada unn HeT (CM. puc.
4.6a).

[Mpw BKIlOUEHNN NEpPenaYN COOTBETCTBYIOLLIASA e
napa CoMpsPKEHHbIX LLIECTEPEH BriokmpyeTcsl Ha
CBOMX Banax, 4YTo obecneunBaeT nepepady
MOMEHTa Yepes kopobky nepeaad. Mpn 3ToM ogHa
LUECTEPHS M3 KaXgoi ocTaBLUeics napbl He
cbriokvipoBaHa ¢ Bariom 1 cBoboAHO BpalLaeTcst
Ha HeM, He coBepllas nonesHon paboTbl.
HekoTopble LecTepHy NOCTOSAHHO 3adMKCUPO-

Bepyuuian sseanovika
rnasHoi nepenaym

BaHb! Ha Basly ¥ BpaLLAOTCS BMECTE C HUM, B TO
BPeMsl Kak OCTarlbHble YCTaHOBINEHbI HA BTYIKaX v
MoryT cBobofHO BpaLLaTses Ha Hem. [1ns obecre-
YeHVs NprBoaa Heobxoauma BriokVpoBka OAHON
13 TaKvX LUECTEPEH C BaroMm; criefoBaTenbHo,
HY)XHO obecreunTb ee 3aLenneHune ¢ Apyron
LLeCTepHeli, pacnosioXeHHOW PSAAOM U Haxo-
AsLLencs B NOCTOSIHHOM 3aLienrneHnn ¢ Banom.
[lns aToro BaXHO, YTOObLI LLUECTEPHS, HaXO-
JALLasAca B 3aLenneHnmn ¢ BaroMm, GOBUHYNach K
€BOGOAHON LLECTEPHE 1 COEAVHNACh C Heli Npu
MOMOLLM Kyna4koB 1 OTBETHBIX M OTBEPCTWIA,
OCTaBasiCb B MOCTOAHHOM 3aLEMNIIeHNN C LLIeC-
TepHeii U3 cBoel napb!.

Ha cBoux Banax LUeCTepHN NepemeLLiatoTcs nog,
BO3AENCTBEM MEXaHW3Ma NEPEKIIOYEHs nepe-
gau. MNpu nepekntoyeHun nepegayun dapabaH
CEeneKTOpPHOro MexaHu3Ma BpallaeTcs U ne-
pemelLaeT BUMKY NepekniodeHns nepegad,
KOTOpasi, C OAHOW CTOPOHbI, 3adMKcupoBaHa B
HanpasnsoLwem naly 6apabaHa, a ¢ gpyroi
CTOPOHbI, PACTIONAraeTCcs B Nasy LLECTEPHY, Takum
obpa3oM ocylLLecTBNAsA eenepemellieHve (bonee
noapobHoe onucaHe MexaH13Ma nepexrtoHeHns
nepefay MoXHO OBHapyxuTb Hike). OBblHHO
YCTaHaBMMBAIOTCA TPU BUIKN MepeKnoveHns
nepeAay: ABe Ha LLeCTEPHSX, BBOAUMbIX B 3a-
LienneHne ¢ BHELUHUMW U CPeaHUMU LiecTep-
HAMW OAHOrO Bamna, U ofHa Ha LieHTpasribHoM
ecTepHe ppyroro Bana. CyllectsyeT [nga
OCHOBHbIX TVINa Kopobok nepeaay, MPUMEHSEMbIX
Ha MOTOLMKIax B MocneaHve rofpl: 3To kopobka
nepeaay ¢ "MpsiMoN BbICLLEN Nepefayeit” 1 Bce
Kopobku "Gesnpsmolt Bbiclen nepepaumn” (K
Takomy ™ny OTHOCSTCS KOpOOKU
"OHOCTOPOHHEr0" 1 "ABYCTOPOHHErO''TUNA).

Kopo6ka nepeday ¢ npsiMoli
ebicuell nepedayeli

BonbLlUMHCTBO PaPUTETHbIX U KNacCU4ecKnx
MOTOLIMKIOB OCHaLlleHO KOpO6KaMVI nepegad c

Mygpra cuennexHmna

BropuyHeii san

Puc. 4.6a UnniocTpaumsi, AeMOHCTpUpYHoLLas Napbl 3yGYaThIX KOrec TUMMYHO LECTUCKOPOCTHOI KOPOGKM nepepay
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Pvc. 4.66 KopobGka nepenay 04HOCTOPOHHENO TUMa C NPSIMOIA BbICLLIEN Nepenadei

lMockonbKy eedywas 3ee3004Ka 2riagHoll nepedayu ycmaHoerneHa Ha 8asly, Komopbil npedcmassisiem coboli eOuHoe uesoe ¢ wecmepHel ebicueli
nepedayu, nepedaya epalleHusl NpuU BKIMIOYEHUL PasfuyHbIX nepeday ocywecmersiemcs Yepes WwecmepHio ebicwel nepedaqu. Kpymsiyuli MoMeHm K
8blbpaHHoU WwecmepHe nodsodumcst NocpedcmeoM MepeuYHO20 8arla, 3ameM Yyepes coomeemcmeytolLyto ell LIECMEPHIO Ha MPOMEXYMOYHOM 8arly OH
nepedaemcsi danblue. LLlecmepHs ebicwel (namodi) nepedayu HaxoOUMCs 8 3aueneHuU ¢ NPOMEXYMOYHbLIM 8aIoM, MO3MOMY OHa epaluyaemcsi ¢
yacmomoli, komopasi onpedesnsiemcs eblbpaHHoU nepedayell u, makum obpa3omM, repedaem KpymsaLUlU MOMEHM K 8aly LWECMEPHU ebicuieli nepedayu
(emopuuHomy eany) u eedyweli 38e3004Ke 2r1asHol nepedayu.

NpsSIMOI BbICLLIEN Nepeaaqel, B KOTOPbIX BeOyLLMIA
1 BEOOMbIi Baribl COOTBETCTBEHHO HOCAT HasBaH/e
NepBUYHOrO N NPOMEXYTOYHOrO. TEpMUH "npsi-
Mas BbiCLLIast nepeaya’ MosiIBIATICA B CBA3N C TEM,
YTO Npu BKIMKOYEHUM BbICLLIEN Nepenaqu BeayLLast
3Bes3gouKa rmaBHON nepefayn, kotopas obbe-
[OVHEHa C LLeCTepHel BbicLLEeN nepenaqm 1 0bbMHO
MOXeT cBOGOAHO BpalLaTbCA He3aBUCUMO OT
NEPBUYHOIO Bara, BBOAWTCS C HUM B 3aLiernrneHue,
1, criefoBaTerbHO, BpallaeTcs C TOM Xe Camoit
CKOpPOCTBHO. Hade roeopsi, Ha BbICLLIEN Nepeaaqe
HET HU 3aMeAJIEHUs, HU YCKOPEHUS; Takum
obpasom, ocyLlecTBRsSieTCs NpaMas nepejaya
yepes KOpOBKY nepeaau. MoLuHocTb
NMOABOAUTCS K CLIENMEHMIO, YCTAHOBMNEHHOMY Ha
ogHom u3 uand nepsuyHOro Bana (CM. puc.
4.66). C Hero oHa nepepaeTcs udepes napy
COMPSPKEHHBIX LLIECTEPEH (OAHA Ha MEepPBUYHOM,
Opyrasi Ha NMPOMEXYTOUHOM Barly), BblOpaHHbIX
npu MNOMOLUM MeXaHuW3Ma MNepeKToYEHNS
nepeaad 1 noaToMy cOrnoKMpPOBaHHbIX C COOTBET-
CTBYHOLLWIMU Banamu. 3aTeM, HE3aBUCHMO OT Bbl-
©opa napbl CONPSPKEHHBIX LLECTEPEH, MOLLIHOCTb
NMOABOAMWTCS K BeAyLLIEN LUECTEPHE BbICLLIEV Mepe-
[auu, KoTopasi HaXoAWTCst B MOCTOSHHOM 3aLlen-
NEHUMN C NPOMEXYTOYHBIM Bariom, kK Be4oMOM

LUecTepHe BbICLLEV Nepeaaymn 1 BeayLlen 3ses-
[04Ke NMpuBoJa rMaBHOW Mepejayu, pacrnoso-
YKEHHOW CO CTOPOHbI CLIEMIEHWS, YCTAHOBIMEHHOMO
Ha NepBMYHOM Basy (3Be3fo4Ka HaxoauTcs 3a
MycbTOl cuenneHust). MockonbKy BeayLUas Lec-
TEpHS BbICLLEN Nepeaayn MoxeT cBOOOAHO
BpaLLaTbCA Ha NEPBUYHOM Basly, OTHOLLEHUE
onpegensieTcs BblopaHHON Mapoi COnpsiKeHHbIX
LuecTepeH. Takum obpasom, MecTa nogsoga v
0TBOAA MOLLHOCTU KOpOOKW nepeaay npakTu-
YeckW COBMafaloT, U, CreaoBaTenbHo, kopobka
nepenay HoCUT Ha3BaHVe "ofHOCTOpOHHe". Bee
ocTanbHble napbl LUECTEPEH He coBepLualoT
nonesHoi paboTbl JO TexX Mop, Noka OHW He
BKITIOHEHbI, NP 3TOM OfiHa LLIECTEPHS U3 KabKaoW
napbl cB000OHO BpALL@ETCH Ha CBOEM Bary.
Takas cxema naearbHa Aris CTapbIX ApvraTteneii ¢
HaBEeCHbIMW arperatamii, Y KOTopbIX NepeaHsis
nepepada n kopobka nepefay pacronoxeHsb
oTAenbHo oT Asuratens. HegoctaTok Takux
KOpobOK Nepefay 3akmovaeTcs B TOM, YTO Ha
BCEX Nepepavax, 3a UCKIIOYEHNEM BbICLLEW,
MOLLIHOCTb MepefaeTcs Yepes ABe napbl conpst-
XeHHbIX LecTepeH (napa BKIHOYEHHON nepeaa-
YM 1 nNapa BbiCLLEH Nepefayy), YTo Bbi3blBaeT
3HauuTenbHbIE NOTEPU Ha TpeHVe. VicknioveHne

COCTaBrsieT BbICLLIAs nepegava, npy KoTopou
MOTEPU Ha TPEHUE KpaliHe HEBETMKY, MOCKOTBKY C
NepBUYHBIM Bariom cOrokMpoBaHa TOmMbKO LLec-
TepHsi BbicLLel nepegaun. KoHeuHo, cyLlecTsytoT
OTKIMOHEHUS OT BbILLEONUCAHHOW KOHCTPYKLMN.
B HekoTopbix cnyvasx Begomas LUEeCTEPHS
BbICLLE Nepejayn W Bedyllas 3Be3fouka
rMaBHOM  Mepefaynm  pacrnonaralotcs €
MPOTVBONONOXHOM CLIENMeHno CTOPOHbI
nepBUYHOro Bana; Takum obpasom, nepejaqa
OCYLLIECTBIISETCSA C OAHOW CTOPOHbI MaLLUHbI Ha
[pyryto, W, creaoBarterisHo, Takas kopobka HocuT
Ha3BaHWe OBYCTOPOHHEN. BTopoii Ban kopobku
nepegad Takoro Tuna - MPOMEXYTOYHbIN, Ae-
TaeTCs1 IIyXUM C 0DENX CTOPOH (MHaye roBOpsi, Ha
HEM HUYEro He 3aKpenssieTcsi, No3TOMY OH He
BbIXOAWT 3a Mpeferbl kapTepa), CreaoBaTenbHo,
OH CMY>XWT TOMbKO Af1s1 HanpaBneHns noToka
MOLLIHOCTW Yepes3 BKITIOYEHHYIO Napy LLECTEpPEH,
ans obecneyeHnst 3ajaHHOTO NepeaaTodHOro
OTHOLLIEHUS.

Kopobka nepeday 6e3 npsmol
nepedayu

Ha Bcex COBpEMEHHbIX MOTOLMKIIaxX C MexXaHu-
YECKOWN TPaHCMUCCUEN UCTIONb3yeTCs kopobka
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nepenaq 6e3 rpsimoit nepefaqn. OHa OTIIMHAETCH conpsikeHHbIX 3yB4aTbIX KOMec, BCE OCTarnbHble
OT KOpOGOK NepeAay ¢ MpsIMON BbICLLEN MEPE- napb! LLeCTEPeHHECOBEPLLAIOTTIONE3HOM paboTbl 40
Zaqei Tem, YTo MOLLHOCTb MOABOIUTCS K OAHOMY MOMEHTa MX BKIIOYEHWS, M OfHA W3 LLECTepeH
Bary (NepB1YHbIV BasT), @ OTBOAUTCS C APYIOro kayknol napbl MOXET BpalLaThCsl HE3aBUCUMO OT
(BTOpWYHBIN Ban) - cM. puc. 4.6a, cTp. 4.9. B garos.

GonbLUMHCTBE Cryyaes KopoGka nepefaqy Bbl- Takas cxema HauryulLuM obpasoM MoaxoavT Ans
MOMHAETCS ABYXCTOPOHHE!; MOLLHOCTb YEPE3 ApuraTeneil MOHOBINOYHOW KOHCTPYKLMM, MO-
CLenneH1e MnoABOANTCS K NpaBoii Liarnde nep- ckonbky oHa obecneunsaeT ynydlleHHoe pac-
BWYHOro Bara, a OTBOAUTCA Yepes 3BE3A04HKY npeneneHne Beca U YMEHbLUEHWE LUMPUHBI Mo
LienHoi nepeaaqy, pacronoXeHHyo Ha NMEeBOM cpaBHEHMIO C  OIHOCTOPOHHUMU  KopoBkamu
KOHLIe BTOPW4HOTO Bana. MoluHocTs, nepepay, a kpome Toro, obneryaeT AocTyn K
noasoaumvasi K cuennexuo (koTopoe BedyLlen 3Be3foyke LenHoi nepegaun. [pm
MOHTVIPYETCS Ha NpaBoit Liancpe MepBu4HOro Bara), nioBoii nepefade MOLLHOCTb MepefaeTcs uepes
NepeaaeTcs Hepes napy ConpsPkeHHbIX LIECTEPEH oaHy napy COMPSHKEHHbLIX LLUECTEPeH, Mo3ToMy
(onHa Ha nepevqHOM Bary, fipyrasi Ha BTOPUYHOM), oTepy Ha TPEHWE - OfVMHAKOBbIE HA BCEX Mepe-
COOTBETCTBYIOLLMX BKITHOYEHHON MPY MOMOLLUM fayax, YTo SABNSIETCS JOCTOMHCTBOM MO cpas-
MexaHusma nepekntoYeHns nepenaqe, U OT- HeHnio CO CXeMO C MpAMON BbICLLEH nepenaven
BOAWTCA Yepe3 3Be3[0YKy C NIeBOW CTOPOHbI (gake c yyeToM HepocTaTka, BblpaXKatoLerocs B

BTOpY4HOO Bana (cM. puc. 4.68). [NepesatoqHoe yeennyeHn noTepb Ha TPEHWe Ha BbicLUei
OTHOLLEHME OMPeAenseTcs BoiGpaHHON Napoil nepesave).

S5-ar 4-an |

'3-5?

2-an
1-an

Mepsirai 8an

Puc. 4.68 Pa3pe3 TMNUYHOW NATUCKOPOCTHOM ABYCTOPOHHEN HenpsiMoi KOpooku nepenav,
[AEMOHCTPUPYIOLLUIA NYTb NPOXOXAEHUS KPYTSALLEro MOMeHTa Yepe3 Basibl Npy pa3nuyHbIX
nepepayvax. LlectepHu, cooTBeTCTBYIOWME BLIGPAHHON nepeaaye, 0603HavYeHbl 6onee
TeMHbIM LBeToM. CnefyeT o6paTuTb BHUMaHME Ha U3MEHEHWe NONOoXeHUs NOABMKHbIX
WwecTepeH Npu BKIIIOYEHUUN Pa3fUYHbIX Nepeaay, a Takke Ha TO, Kak OHU 3aLenisitoTCA ¢
NPUMbIKaIOLWMUMU K HUM LIECTEPHAMMU /

KopoObka nepegady “"kacceTHoro"
TMna

Kopobka nepepady "kacceTHoro Tvna" Gbina pas-
paboTaHa Ay obrerYeHnst 3aMeHbl Baros Kopob-
k1 nepegay. Ee 3apgaya coctout B obnerdyeHum
paboTbl FOHOYHON KOMaHb! MY NepeycTaHoBKe
pa3nnyHbIX KOPOBOK Nepeaady Ansi COOTBETCTBUSA
TpebOoBaHNAM KOHKPETHON TOHOYHOW Tpacchl.
Becb y3en kopobku nepegay (MEpBUYHBIA Ban,
BTOPWYHBIA Ban U MeXaHU3M NepekntoyeHus
nepenady) BCTaBMAETCS W BbIHUMAETCS U3 KapTepa
noaoGHO TOMy, Kak BCTaBMseTcs KacceTa B
MarHUTOOOH - TaK, YTO €€ MOXHO 3aMEHUTb, He
CHUMas ABuraTensi ¢ pambl U He pasbeauHss
NoMoBUH kapTepa. HecMoTps Ha To, YTo Takas
Kopobka nepefay He sBnsieTcsl obs3aTenbHoN Ans
CepUHBIX MOTOLMKIIOB, A@HHasA cucTeMa Ha-
YMHAET NPOHVKATL U B 3Ty 00nacTb, 0COBEHHO Ha
MOZENM, KOTOPbIE CHUTAIOTCSH FOHOHHBIMM.

MexaHu3m nepeknodyeHusi
nepeday

Ha cambix nepBbIX MOTOLWKIIAX NepeknoueHme
nepenay obecneunBanoch 3a CHeT BBEAEHUS
BpaLLIIOLLMXCS LIECTEPEH B 3aLiemnmneHne Mexay
coboi. Takvie KOpoOKv nNepeaay Mony4nnn Has-
BaHVe "TPeLLOTOK' 13-3a BeCUMCIEHHbIX MOMbITOK
NepekItoYeHns nepefad U yxacHoro Lyma,
BO3HMKAIOLLETO MY HeyAaqHoMN NonbITke BKIHO-
YeHVs nepepadmn. Ha ceropHsILLHWIA feHb y BCex
kopoGoK nepefay LIECTEPHU HaxoaaTcs B
MO-CTOSHHOM  3aLiEMneHuy, YTo U3GaBMseT OT
HeOBXOAVMOCTU MTaBHO BBOAWTL B 3aLenrieHne
3y6bsi BpaLLAKOLLIMXCS LLIECTEPEH.

"BHeluHne" yanbl

lMpoLiecc nepekntoyeHns nepefay HaYnHaeTcs ¢
pblMara yrnpasneHus Kopobkoii nepedaY, KoTopbii
HENOCPEACTBEHHO UMK Yepes MPOMEXYTOYHBbIN
MeXaHI3M 3aKpEenseTcs Ha Bary NepekioYeHns
nepeaaq.

B Haubonee pacnpocTpaHeHHO cucTeme,
npumeHsieMoii Ans BpaljeHus 6OapabaHa
CerneKTopa, WCTIoNb3yeTCs phlvar Cenektopa, OavH
KOHeL, KOTOporo 3aKkpennseTcs Ha pblyare
rNepekroyeHns nepeaad, a Ha ApyroM ero KoHLe
HaxopsATcA cobayky, 3aLernnAtoLLmMecs 3a LTUdTbI
B TopLe BapabaHa cenekropa (cM. puc. 4.6r, cTp.
4.12). MNpmn noBopoTe pblvara nepeknoyeHns
repefaq pbivar cenekTopa CMeLLIGeTCA BBEPX U
BHM3 1, Nornagas Ha OfviH M3 LLTUCPTOB, 3acTaBmnseT
©apabaH BpaLyatbes (cM. puc. 4.6 a-x, cTp. 4.12
1 4.13). Y kaxgoro pblyara cenekropa ecTb Ase
cobayku: ogHa caguraet 6apabaH B ogHOM
HanpasneHuy, apyras - B Apyrom. MNpasunbHoe
HanpasneHve BpaLLieHNst " TOYHOE
nosvLvoHnpoBaHue 6apabaHa cenektopa Bariom
nepeknioveHnst nepeaad JocTuraeTcs 3a cyeT
NPVYMEHEHNS [BYX U Goree M3BECTHbIX CUCTEM,
HOCALLMX BCEBO3MOXHbIE Ha3BaHWS: "orpaHnym-
TEenu nepekntoyeHns”, "cucteMsl nHagekcauun®,
"cMcTeMbl TOYHOTO dhuKCcUpoBaHus" (unu "cro-
MopHble YCTpOCTBA"), U "'CCTEMbI BO3BPaTHbIX U
LieHTpYpYtoLLMX MexaHu3moB". Bce oHu, npu
MOINHOM NepeMeLLEeHUN pblyara nepekmnioYeHmns
nepepad, obecneumsatoT noBopoT GapabaHa
cenekTopa, HeobXoaUMBbI AN NepeMeLLeHNs
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1 LWecrepHn 3* n 4* nepenasv nepsn-Hora
sana

MepanyHuii Ban

BropuyHei san

LWecTepHa 6™ nepena‘i BTOPUHHOrO BaNa
WecrepHa 5 nepenayqm sTopu4HoOro sana
Orpanm4atensHan  nnacTuHa — LWTMhToB
cenexropa

Puivar cenektopa

UitnghTid cenexTopa

OrpaHu4muTens NepekmoYeH1A

10 bapaba+ cenekTopa

11 Bunka nepexmoverua 5* u 6* nepena4

12 Bunka nepexnioveqna 2 u 4°* nepena4

13 Bunka nepexnioveqqa 1 u 3% nepenay

LDohN OOuhwho

14 Kyna4ok ¢mkcatopa

15 Nanka nepexkmioHeHnA nepenay

16 lMpyxwHa pu4aros cenextopa

17 Ocsk BUnox NepexnioYeHnA nepeaay
18 Lmngbr 8B03BpaTHOM NPYXrHE

19 Puvar nepexmoveHnA nepenay

20 Wrok ¢mkcaTopa

21 Ban nepexnioverHua nepenay

22 BoaspatHaa npyxuHa

Puc. 4.6r TUNUYHBIA MexaHU3M NepeKnoyeHus nepeaay

BUIOKTIEPEKITIOMEHS NepeaaY, a CriefoBaTensHo,
U LWecTepeH B NonoxeHue, Tpebyemoe Ans
BKIMOYEHNA crneayroLein BbICLUEN U HU3LWEN
nepegaiu.

"OrpaHuumnTenb NEpeKoUeHNs” MOXeT npea-
CTaBnsATb coboil obpaTHyto cobayky unm pbivar,
yraBnvBaloLLMA OOWH U3 LUTUGPTOB UMK BbLICTY-
noB, TeM cambiM NpeaoTBpallas AarnbHenee
BpaLleHve 6apabaHa, Heobxogvmoe Ans BKIto-
YeHVst cregylowelr nepegaqun. Bce Banbl
nepeknoyeHns nepepav CHabXeHbI
LIEHTPVPYIOLLMM MEXaHWU3MOM (LieHTpUpyoLLas
NpY>XVHa BOKPYr CTOMOPHOrO LUTUGTA) U orpa-
HUYUTENEM nepemMeLleHust (orpaHnuuTenb, Ha
pblHare YnparoLLMIACS B TOT >Ke CaMblii CTOMOPHbIA
wmdbT). Bo MHOMX MexaHuamax nepeknodeHns
nepefad Ha KoHLe pbldara CTornopa 3akpenneH

MepeknioveHne Ha BHCLLYIO Nepeaay

ponuK, yaepKMBaeMbIi NPYXWVHOW BO BragyHax
3Be3000pa3HOro Kynauka, KoTopblii nepeme-
LjaeTcs no npocpynio BnaguH B Kynadke. Yucno
BMagviH COOTBETCTBYET YMCIy Mepeaad, Kpome
TOro, IMEETCs AOMNOMHUTENbHAs BrlaguHa MeHb-
Luel rmyBuHbI AN HENTParbHOTO MOMOXeHUs (CM.
puc. 4.63). 3TO cnocobCTBYET TOUHOMY Nepeme-
LLIEHNIO MexaHn3ma A Bcex nepepad. [pyroin
yacTo NPUMEHSIIOLLNIACA MeXaHN3Mm
COAEPXUT 3yBuaThli CEKTOP, KOTOPLIN BBEAEH B
3aLlernrienme ¢ 3ybHaTbiM KyriadukoM, NepeaatoLLmm
nepemelleHve oT Bana k 6apabaHy; noanpy-
XVHEHHbIe cobadvky BBOASATCS B 3aLenneHue ¢
3yObsiMK cekTopa, B pesynbTaTte Yero bapabaH
noBopaumsaeTcs (cM. puc. 4.61). MexaHusm,
KOTOpbIA  CYLLECTBEHHO  OTMW4YaeTcs  oT
OMMCaHHbIX BbILLE, HO AOCTUTAOLLIMIA TOrO Xe

MepexmoyeHme Ha HaLLYIO nepenasy

Puc. 4.6a NMpyHUMN OeACTBUSA pbIYaroB CerieKTOPHOro MexaHu3ma nepekrnoyYeHus nepepay

1 Peslyae cenekmopa
2 Lmughmei 6apabaHa cenekmopa

3 Pbi4ae nepeksodeHusi nepeday
4 OepaHuyumernb rMepeKmoYyeHust

camoro KOHeYHOro pesyrbTaTta B Buie NnosopoTa
GapabaHa cenekTopa, SRMAETCA PasHOBUOHOCTLIO
nnaHeTapHon nepepayn (cm. puc. 4.6k). OH
COCTOMT U3 TpeX MnaHeTapHbIX LUECTEPEH,
HaxofsLMXca B 3aUENNEHUUN C LieHTpanbHON
LLECTEpHell Ha XBocToBVKe BapabaHa cenexTopa.
Korpa pbluar nepekniodeHns nepepady Bosae-
CTBYET Ha Barn, NepeMeLleHue nepepaercs
MracTuHe, Ha KOTOPOI 3aKPEreHbl NraHeTapHbIe
LwecTepHu. Bokpyr LiectepeH pacnonoxeHa
LLIECTEPHS BHYTPEHHETO 3aLienrieHst, 3aKpereH-
Hasi Ha kapTepe GonTtamu. Mpu nepemeLLeHn
NMacTUHbI C LLIECTEPHAMM MO LLECTEPHE BHYT-
PEHHEro 3aLenneHust MPoOUCXoaUT BpalleHue
nnaHeTapHbIX LLECTEPEH, B pe3ynbTaTe Yero

Puc. 4.6e B paHHOM MexaHU3Me UCMOJib-
3yeTcA pblyar cenekropa (A), 3auennsio-
wuics 3a wtudTtel [B). Cnegyer obpatnth
BHMMaHWe Ha orpaHuYuTenb NepemMelLeHus
M LIEHTpUpYloWMin MexaHuam (B)
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Puc. 4.6xx B paHHOM MexaHu3me cenekTtop (A), onATb Taku pbl-
YaXHOro TMna, a orpaHuumTenb nepekntoveHus (B) npepcra.-
nsieT coboW pblyar, NepemMeLalolLMACA C pbl4arom cernexkropa n
ynupatowmincs B ynopbl [B] ans ucknioyeHnsi BOIMOXXHOCTH NpeBbl-
LIEHUA 3aAaHHOro yrna nosopoTa. [ns Toro, YTo6bl pa3obpaTbes,
KaK Bce 3TO paboTaeT, npeacTtaBbTe, YTO BeCb 3TOT MEXaHU3M
nNpvBOAUTCA B AeACTBUE OT Bana nepekrntodeHusi nepegad (I

Puc. 4.6m Mpu BpalweHun kynayka 3y64aTbiM CEKTOPOM cenek-
TOPHOro MexaHu3Ma noanpyxuHeHHas cobauka [A] nonagaeTt B
BbIpe3bl B XBOCTOBUKe GapabaHa ( konupHoro Bana) [B], 3actaBnssi
6apabaH noBopaunBaThCs

MOBOpaYNBAETCS LEHTparibHasi LIECTEPHS,
KoTopasi 3acTaBrsieT BpallaTecsi GapabaH.
KoHeuHo, CyLLECTBYET MHOXECTBO BapUaHTOB, B
KOTOPbIX MPUMEHSIIOTCH  HECKOMbKO  OTIAYHbIE
yarbl UM CXeMbl Cernektopa U CTOMOPHOro
MEXaHW3Ma, HO MPUHLMN [eliCTBUS OcTaeTcs
TEM >KE CambIM, HE3ABVCVIMO OT KOHCTPYKLW.

"BHyTpeHHmre"" yanbi

Ha GapabaHe cenektopa HapesaHb! Nasbl, KoTopble
CrnyaT HanpaensoWMMA ANs NanbLeB BUMOK
nepeknodeHns nepepad. Bunbyatas yactb
KaXXOON BUIKN MepeknioveHns nepejad pac-
nonaraeTcs B nasy, HaxoAsALIemMcs Ha onpe-
OeneHHon wwectepHe. OBbIYHO BUIKM Nepeme-
LL@IOTCS Ha Bary Unu Ocu, XOTSA CyLLECTBYIOT
KOHCTPYKLMK, B KOTOPbIX BUIKW PacrionoXeHs! 1
nepemeLLialoTCcA HenocpeaCcTBEHHO Ha Bapabare
cerekTopa.

[Mpn noeopoTe BapabaHa cenekTopa MonoXeHu-
eM BWIIKW YnpaBnseT naneL, cneayrowmin no
HanpaensoLLMM nasam (cMm. puc. 4.6n, ctp. 4.14].

CwmelLleHMe BATNKU BNEBO UMK BMPaBO MPOUCXO-
OUT B COOTBETCTBUM C npocunem nasa. Bce
LLECTEPHW, Ha KOTOpble BO3AEWCTBYIOT BUWIKA
nepekrnoYeHns nepepad, HaxogsaTcs B MOCTO-
SIHHOM 3aLenneHnn co LWnuuamu Bana, cre-
JoBaTenbHO, MX YacToTa BpalleHus Bceraa
COBMafaeT C YacToToN BpalleHVs Bana. Takke
Ha LLeCTEpHE pacronoXeHbl BbICTYMbl, Ha3biBa-
eMble Kyradkamu, Mpodonrib KOTOPbIX MOXET ObITb
KPYrTbIM Uy kKBagpaTHbIM. Kynadku cormacytotcst
C OTBEPCTUSIMIA UIN NPOPE3AMU B COMPSHKEHHBIX
ecTepHsax (cM. puc. 4.6m, ctp. 4.14). Conps-
XEHHbIE LLECTEepPHN BpaLlaloTcs cBobOAHO 1
He3aBMCMO OT Barna Ha rmagkon Brynke. MNpu
noBopoTe 6apabaHa Buka COBUraeT LUECTEPHIO
BOOK, ee kynadk1 BBOOSATCS B 3alernreHVe c
OTBETHLIMU Ma3amm CBOGOAHOM LLECTEPHM, 00be-
OvHSIs ux mexay coboit. Mpu atom gocturaetcs
CBS3b CBOOOHO LLIECTEPHM C BArioM (MOCKOITbKY
€e OTBETHas! LLIECTEPHSI HAXOAWTCS B MOCTOSIHHOM
3aLenreHnn C Bariom), CriefoBaTernbHO, CKOPOCTb
BTOPWYHOrO Bara onpeaenseTcs nepesaTodHbIM

Puc. 4.63 Npu cHATOM CeNneKTOpHOM MexaHuM3Me BUOHO, KaK ans
obecrneyeHUss YETKOro nepeknoyeHus ponuk (A] pblyara ctonopa
coukcupyeTcs Bo BnagvHe Kyrnaudka [B]

Puc. 4.6k 3TO MexaHU3M NepekrioYeHns nepegay nnaHeTapHoro
TMna. ObpaTUTe BHUMaHWE Ha OrpaHUYUTENb NEPEKIoYeHUsi [oTMe-
YeHHbIW CTpenkoun]

OTHOLLIEHVEM 3TOW Napbl LwecTepeH. Mpun Bknto-
YeHVM nepeaaqn 1 Beibope opHow yGyaTol napb!
BUMKa NEpeKioveHns nepeaay apyron napbl
nepeaBUraeTCcs No CBOeMy nasy U BbIBOAUT W3
3aLlenrieHys 3ybyaTyto napy, COOTBETCTBYIOLLYIO
npeablayLen BKITIOYEHHOW nepeaadye; Takum
obpasomM, NpomMcxoauT nepexon OT O4HOro
nepefaTo4HOrO OTHOLLIEHWS K ApYroMmy.

7 ABTOMaTMyeckue
TpaHCMMUCCUM

Haunbonee npoctas aBTOMaTn4eckas TpaHc-
MMUCCUSA MPUMEHSAETCS HA COBPEMEHHbIX CKyTe-
pax. 3To KMMHOpPeMeHHasi cucTema (pemeHHas
nepefava c U3MeHsieMbIM NepeaaToyHbIM OTHO-
LLIeHWeM), NepefaToHHOe YNCIO KOTOPOW M3Me-
HAETCA B COOTBETCTBUMN C Harpy3kol Ha asura-
Tenb W CKOPOCTbIO ABMXeHUs. Ha paHHux
crcTeMax Ans aBTOMaTU4eckoro nepexroyeHns
AByX unu Gonee nepeaay NPUMEHANUCh LIEHT-
pobexHbIE MydTbI.

Ha HemHorux moToumknax, BbIMYLUEHHbIX C
aBTOMAaTWN4ECKOW TPaHCMUCCUEN, MPUMEHSANCS
rMapaBnnyeckuii TpaHcdopmMaTop, NoJoOHbIN
Mcnonb3yemMomy B aBTOMOOWIbHON aBToMaTu-
Yeckol Kopobke nepeaay.
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Puc. 4.6n Na3bl 6apabaHa cenekropa u
Hanpaensilowme nanblbl BUNOK Nepekrto-
YeHus nepepay

PemeHHas nepedaya
C UBMEHSIEMbIM repedamoyHbIM
OMHOWEHUEM

B pemeHHol nepenave ¢ M3MeHsEMbIM Nepesa-
TOYHBIM OTHOLLEHMEM (4acTo YNOMUHAETCS Kak
CVT - Constantly Variable Transmission, TpaHc-
MUCCUS C NOCTOSIHHLIM U3MEHEHVEM MepenaToy-
HOro OTHOLLIEHUS) UCMONb3YETCH cUCTEMA ABYX
LLKVBOB, CBSI3aHHbIX KIMMHOBLIM PEMHEM, LIEHT-
pobexHas MycdTa cuenneHus (ons obecneyeHus
NpvBOAa 3aOHEro Koreca NMpu OTKPbTUM Jpoccenst
"pydKkoli rasa") 1 ofHOCKOPOCTHOWN peayKTop,
obecrneumBaloLLMn  OKOHYATENBHOE MOHWDKEHNE
YacToTbl BpalleHusi (cMm. puc. 4.7a]. Bepgywmn
(nepenHuin] LWKMB, 3aKpenseHHbIn Ha Lande
KOINeHYaToro Bara, BbIMOINHAET (PYHKLMIO pery-
nsiTopa CKOPOCTU, NMPUHLMN AENCTBUS KOTOPOro
OCHOBbIBAETCS1 Ha WCMOSb30BaHAN LIEHTPODEXHOM
cunbl. Begomelli (3agHWiA] LWKMB YCTaHOBMEH Ha
BeayLlem Bany pedykropa npu nomoLyy nog-
LUMnHVKa. BHyTpeHHWIA 6apabaH LeHTpobexHow
MychTbl CLIEMINEHUA YCTAaHOBIIEH Ha BeJOMOM
LLKMBE U BpaLLaeTcs BMECTE C HUM, a HapyXHbIi
HGapabaH cuenneHus nocaxeH Ha LWNULbI
BEAOMOro Bana, Tak Y4To npu BKIIOYEHHOM
CLIEMINeHM OH BpallaeTcsd BMecTe C BarioMm.
Benywumii n BeAOMBIN LLKMBbLI - 062 COCTOAT 13
OBYX MOMOBMH, OfHa U3 KOTOPbIX 3aKpernneHa
HEMoaBYDKHO, a BTOpasi MOXET nepemeLLiaTbCs Ha
Barny B OCEBOM HamnpaBrieHWW, K HEMOABWXHOM
MOMOBVIHE WK OT Hee. B HeroaB/bKHOM MNonoxeHn
NMPOMEXYTOK MeEXZy MOroBUHAMU BedyLlero
LUKVBA - MakcMMarbHbIA, a NPOMEXYTOK Mexay
MOMOBMHaMM BEAOMOTO LLKMBA - MUHUMATTbHBINA.
MepemelLeHvem nepegHero LUKMBa ynpaensioT
ponukK, nepemeLLalolMecs No KMUHOBUAHOW
NoBepXHOCTU. OHM PYHKLIMOHMPYIOT aHanorm4Ho
OelCTBUIO HaXKUMHOTO AMcKa B MHOFOAVCKOBOW
LieHTPOOEXHON MychTe CLENNeHUs: Npyu noBbl-
LUEHUM YacTOoTbl BpaLLEHUs ABuraTens Bpalla-
FOLLIMECS! POTMKV PaCXOASTCsl OT LIEHTPa, BBEPX MO

Puc. 4.6m 3auenneHue wecTtepeH

YKITOHY, Braropapsi Yemy nofBWbKHas MoroBnHa
LUKVBa NpUABUraeTcsa K APYroii NonoBuHe, n
NPOMEXYTOK MY HUMM cokpalliaeTcs. Mo me-
pe yMeHbLLEHUA NPOMEXYTKa peMeHb BbITec-
HSETCS HapyXy, HaunHas pabotaTtb Mo GonbLuemy
AvameTpy LWKuBa. Tak Kak peMeHb He MOXeT
pacTarneaTbCsl, €ro CMeLleHne Hapyxy Ha
nepefHeM LUKVMBE O3HaYaeT, YTo AN KOMMeH-
CaLymn CMeLLIEHNS OH JoIKeH paboTaTb Mo MeHb-
LLeMy AyaveTpy BEAOMOrO LLK/BA (CM. puc. 4.76).
Yevnve, npunaraemoe noroByHamMn BegyLlero
LUKMBA [f151 BEITECHEHUS PeMHS, GorbLue yeunus
NPY>XUHBI, YAEPKABAIOLLIEN MOMOBUHBI BEAOMOTO
LUKV1BA, TaK YTO NOSIOBNHAM BEJOMOrO LUK1BA

T

NPUXOAUTCS Pa3dBUraThCsl, B pesynbTare Yero
pemeHb oryckaeTcst Grivbke K LieHTpY 1 paboTtaeT
no MeHbLLeMY AvameTpy. [Npu nageHnn YacToTsl
BpalleHus ABuUraTens Bpallatolmecs ponuku
nepeMeLLiaioTCcs Mo YKIMoHy obpaTHo, no3sonss
pa3gBuUraTbCsi MOMNOBMHAM BEAYLLETO LLKUBA;
O[JHOBPEMEHHO C 3TVM MO, YCUNMEM MPYXUHbI
MOMOBMHbI BEJOMOrO LUKVMBA CABUraloTCH, Bbl-
TECHAIA peMeHb, KOTOpbI Tenepb AOMKeH
paboTtaTb no GonblLOMYy AYaMETPY 3afHEro W,
crenoBaTenbHO, MareHbKoMy AUaMeTpy nepes-
HETO LLIKUBOB.

[NepemelleHne nonosuH LWKnBa 3hpeKTUBHO
N3MEHSIET AnaMeTp KaX[oro U3 LUKMBOB, Mo

Puc. 4.7a TpaHCMUCCUA peMEHHOro TUna ¢
M3MEeHsIeMbIM NepeaaToYHbIM OTHOLIEHUEM

—%

LleHTpoBexHewi npusoa senyLLero
LuKkHBa

lMoaswxHan nonosyHa segyLUero
LLKMBa

Konenvarwit an

Knu+HoobpaaHsiii pemens
Benomui LK1

LernTpabexHoe cuenneqme
bapaba+ myghTel cuennerHmna
lNoHmxaiowian nepenasa (peayxtop)
Oce sagHero koneca

DoNODOAL
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KOTOpbIM paboTaeT pemeHb, U, Takum obpasom,
obecneunBaeT HenpepbIBHOE W3MEHeHue
nepeaaToyHoro OTHOLLEHUS MeXay LLUK/BaMU.
[MosTomy nepepaTodHoe OTHOLLEHWE MOCTENEHHO
U3MeHsieTcs, No mepe Habopa MalLUMHOWN CKO-
pocTu, He Tpebysi BMeLLaTENbCTBa CO CTOPOHbI
BoguTens. [pu 3aMeaneHn MalvHbl Ha KPYTbIX
XOonmax Unu npu ABWKEHUM B “npobke”, Bce
MPOUCXOANT B 0OpaTHOIN NOCreAoBaTenbHOCTU.
MoHwKeHHoe nepenaTodHOEe OTHOLLIEHWE MO3BO-
nset B3OMpaTbCA Ha XOornM unn obecneyvBaeT
yryuLLEHNEe AMHaMWKV B "rpobkax”.

CucmeMbl ¢ HECKOMbKUMU
mygmamu cuernieHusi

[ocTtnub NogobHoro pesynbTaTa MOXHO APYTM
CnocoboM: NPYMEHNB He OfHY, @ HECKOIbKO
LIEHTPOBEXHbIX MYydT cuenneHus (cm. puc. 4.78].
B camom npocTom Buae, Ha Liancbe KoneHJaToro
Bara ycraHaBnuBaeTcs LieHTpobexHas mydTa
CLieMnreHust, KoTopasi OTBEYAET 3a HavarlbHbIN 3Tan
npueopa. OT nepsoit MydhThl CLIEMNEHNS Yepes
3ybuaTtyto nepenavy nNpueoauTcs BTopast Mydra
cuennenns, oHa obrnagaet Gonee XecTKUMU
NPY>XHaM1 1 MO3TOMY He 33[eliCTBYeTCS Joonpe-
AeneHHon ckopocTw. [Mpu BktoYeHUN BTOpOW
MydpThI CLienneHns nepegada OCyLLECTBMSETCA
Yepe3 MydTy C MEHbLUMM nepefaToyvHbIM
OTHOLLIEHMEM, NPU 3TOM 0BXOAWTCSA MPUBOL, OT
nepeoi  Mydthl  cuerneHns.  CyulecteyeT
MHOXECTBO BapWiaHTOB WCMOMHEHNS OMMCaHHOM
BbllLlE CUCTEMbI; MHOrOe 3aBUCWUT OT criocoba
pasmelleHnss  camol  TpaHcmuccuu.  Ha
MariokybaTypHbIX CkyTepax unu monegax mycra
cLenneHns BTOPOW Mepeaaqn 4acto pacno-
naraetcsi B 33AHeN YacTu Koxyxa TpaHCMUCChK,
B6MM3N OT BpaLlatoLencs ocu, Ha KOTopoW
KpenuTcs 3agHee Korneco.
CvictemaynyyLLeHHOroTUNaYacTonpryMeHseTcs
HackyTepaxbornbLLerootbema.yKoTopbIX4MCo
nepeaay npesbilLaeT Ase. TUNWYHbIA NpeacTa-
BUTENb C TPAHCMWUCCWEN TaKoro Tuma OcHa-
LaeTca ans 1-oi 1 2-oil nepeaayun LeHTposex-
HbIMW MycbTamm KOnogouHoro Tuna, a ans 3-en
nepefayn - MHOTOAWCKOBOW LieHTpobexHom
MycpTon. MydTa nepeoii nepeayun, yctaHaBs-
nvBaemas Ha KorieHyaTom Bany, pabortaer
06bI4HBIM 0Opa3oM, OCYLLECTBIAA NMPUBOA, OCK
koneca. Npy MOoBbILLEHNM YaCcTOTbl BpaLLEHNS
[OBuUraTens BKrtovaeTcst Mydota BTOpO nepenaqn,
a npueog, oT 1-oi MydThl NpekpallaeTcs npu
MOMOLL OBroHHOM MydpThI (KpaTKo OMMCaHHOW B
4 naparpade. lNpy BkNtoYeHUn MydTbl 3-ei
nepeaaqun Npueogd ot 2-0i MydhTbl NpekpaLLaeTcs
aHaromyHbIM 0bpa3oM. TpaHCMCCUS CrPOeKTU-
poBaHa Takvm 0bpa3oM, UTOObI NepeknoyeHe
Mexay 2-o1 1 3-eii nepefadamm Npoucxogusio B
MOMEHT, ornpefensemblii BENNYMHON Harpyski Ha
napuratens. Moatomy BTOpas nepepada Oynert
[onbLLie HaXOAUTLCA BO BKITKOYEHHOM MOMOMEHUN
NPy YCKOPEHUW UK NOABEME Ha XOIM, YeM npun
paBHOMEPHOM ABYDKEHW MO MPSAMOIA Aopore.

'uépompaHcgopmamopsbi

'vppoTpaHchopMaTop 3aMeHsET cuenneHue,
a TaK KaK OH, Kpome 3TOro, BbINOSIHAET beHKLlI/IIO
ycunutena Kpytawlero MoOMeHTa, OH MOXeT

€A Esb

Puc. 4.76 MpuHUnn AecTBUA peMeHHOW nepeaayn ¢ U3MEeHAEMbIM NnepeaaTo4YHbIM
OTHOLLIEHEM W MOSIOXKEHWE KITMHOOOPAa3HOro PEMHS

Puc. A-B HenodsuwXHOM cocmosiHUU Umu fpu Havane O8UXeHUs MofosUHb! nepedHez0 wKusa
packpbimbi U repedamoyHoe OMHOWEHUEe MaKCUMasibHO (MpubusumernsHo coomeememesyem
nepeoll nepedaye 0519 MexaHUYeCKol KOpobKu repedady).

Puc. 5 - pu cpedHux Yacmomax epalleHusi Mosioe8UHbI MepedHe20 LWKUea Yacmu4yHO cosu2aromes
u3-3a cMeleHusi posiukoe nod delicmeueM ueHmMpobexHol cusnbl. PeMeHb cmewaemcsi
HapyXXy Ha nepedHeM WKuee, U 8Hympb-Ha 3a0HeM, yMeHbLIas epedamoYHOe OMHOWEHUE.

Puc. B - [pu 8bicokux Yyacmomax epalleHus poruKu rnepedHez0 WKuea MofTHOCMb0 CMellaromcesi
Hapy»Ky, COeOUHsIA MOI08UHbI WKUBA U MOIHOCMbIO 8bIMECHSS PeMeHb HapyXy. Ha 3adHem
WKUBe peMeHb OKa3blgaemcsi MakCUMasibHO YMOI/eH, pu 3MoM repedarmnoyHoe OmHoWeHUe
YMeHbLaemcs ewie CuribHee.

Ocb KorneH4Yamoeo 8ana
LleHmpobexHbiti npusod sedywiezo wkuea
[NodsuxxkHasi nonnosuHa eedywiezo WwKusa

4 KnuHoobpa3sHbili pemeHb 7 Ponuku
5 Bedomblill wKus
6 Ocb 3a0He20 Koneca

WN -

Puc. 4.78 TunuyHaa aBTomaTuyeckas
OBYXCKOPOCTHasi TpaHCMUCCUs
C HECKONbKMMU My Tamm cuensieHus

MpueonHan uens

Mycdbra cuenneHua sTopoii nepenayum
KonernvaTuid san

CUENNeHnA
nepeoi
nepenaqn

3aMeHNTb coBoin 1 kopobKy nepepad. OaHako, BalOLENn BbICOKME U HU3KME nNepefaToqHble
MOCKOMbKY YBENUYEHNe KpyTALLEro MomeHTa OTHOLLEHUS. MHorocTyneHyaTtble TpaHcdopmMaTopsl,
NPOCTLIM OAHOCTYNEHYaTLIM MMAPOTPaHCOp- aHANOMMYHbIE  NPUMEHSIEMbIM B aBTOMOBUIBHBIX
MaTopoM OrpaH1YMBaETCs OTHOLLEHMEM 2:1, oH aBToMaTuyeckux  kopobkax nepepad, obrnagatot
1Crorb3yeTcsl B COMETaHMN C MeXaHUYEecKoil ropasao GombLMM KO3(MULIMEHTOM YCUNEHUS 1 He
KopobKoii nepeaay (Ha MoToLyknax], obecrieun- TPEOYIOT KOPOBKM Nepesaq.
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lapotpaHehopmaTop
Cuennerme H1sLLEs
nepeaaym
lWecTepHm Hu3Lwei
nepeaan
Cuennerme BucLUIEH
nepeaasn
lpusoaHan uerns
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Puc. 4.7r ABTOMaTH4eckasa TpaHcmuccusa motoumkna Honda CB750A npu BKNIOYEHHOMN
HU3WeWn nepenaye

Takmm obpasom, obecreunBas MPUBOL KOPOOK/
nepepad; 3aTteM XUAKOCTb Bo3BpallaeTcs K
Hacocy Yepes ronactu cratopa (CM. puc. 4.74).
Jlonactn cnpodhunupoBaHbl Takum obpasom,
YTOGbI NPY MMEIOLLEMCSI Pa3nMyMM B YacToTax
BpalLeHUs Hacoca U TypOuHbI U3MEHeHWe no-
naTkamu crtaTopa yrna notoka XWAKOCTH,
BO3BpaLlaloLleica oT TypOuHbI K Hacocy,
crocobcTBoBano BpalleHnio paboyero koneca
Hacoca. VIMEHHO 3a cyeT 3TOro U MPOVCXOAUT
ycuneHue KpyTsillero MoMeHTa. BpalueHue
craTopa WCKIoYaeTcs Npy NOMOLLM OBroHHOW
MycThI, B IHOM Cry4ae yron notoka

lmopotpaHcdopmatop  cocToT M3 Tpex
OCHOBHbIX Y3r10B: Hacoca (unu paboyero koneca),
KOTOPbIN NPUBOAUTCS BO BpaLLEHWE ABuraTenem,
TypOVHbI, COEANHEHHOW C NEepPBUYHLIM Basiom
Kopobku  nepepgay, W cratopa  (Wm
HanpaensioLero annapara), YCTaHOBIEHHOTo
Ha o6roHHon MydTe, OGnarogapsi Yemy OH
criocobeH  BpallaTbCsl  TOMbKO B OAHOM
HanpaereHun (B TOM Xe CaMOM, YTO Hacoc U
TypbuHa) - cm. puc. 4.7r. Mpu BpaweHun
pabouyero komeca Hacoca [ABurateniem
XUOKOCTb ABWXETCA OT BHELIHEA CTOPOHbI
rionacTei Hacoca K BHELLHEel CTOpoHe rionacTei

TypBUHbI, NPYBOASA e B ABUXEHME, U,
Puc. 4.7p Oetanu rugpoTpaHccopmaTopa

pu epatueHuu paboyezo Korieca Hacoca XXUOKOCITIb 08LXKECs om eHelHell CMopoHbI flornacmet
Hacoca K eHeuHell CmopoHe roriacmell mypbuHbl, makum obpa3om npusods ee o epalueHue. Om
mypbUHbI XUOKOCM 8o38paLyaencs nod yaroM, ompaxasicb om fonacmeli cmamopa, makum obpa-
30M, 4mo npu 8xode 8 HacoC OHa crrocobcmayem e2o epaleHUIo, 8 pe3yrbmame Ye2o npoucxodum
yeenuyeHue momeHma. Cmamop 3achukcuposaH om epalueHusi 0620HHOU Myghmol. Sghchekm
CHLKaemcs1 Npu 8blpasHUsaHUU ckopocmell epalueHUsi mypbuHbl U Hacoca, Npu 3MoM MeHsiemcsi
Y2011 lomoka XXUuOKocmU, U MOIoXKUMesibHoe e/UsiHUE 0m ee UUPKYNSUUU Ha Hacoc yMeHbluaemcs. B
MOMeHm cpasHUeaHUs1 CKOpocmell cmamop HayuHaem epawjambsCsi U3-3a U3MeHEeHUs
Harpas/ieHus meveHust xudkocmu. [pu amom ycurieHue Kpymsiuie2o MoMeHma omeymcemeyem.

YKMOKOCTU cTpeMuricsl bl NOBEPHYTL CTaTop BO
BCTPEYHOM BpaLLeHUo Hacoca U TypbuHbI
HanpasneHuun. No mMepe cpaBHMBaHWUA CKOpOC-
Tel TypOuHbI M Hacoca yron noToka Bo3Bpalla-
OLLENCA XXUAKOCTUN USMEHSIETCS, U ee BnnsHue
Ha BpalLieHve Hacoca (3dpdheKT ycuneHns) cHi-
aetcsa. [pu onpeneneHHol pasHocTM B
CKOpPOCT$IX (Kora CKOPOCTb TYPOUHbLI COCTaBMseT
okorio 80 % OT CKOpOCTU Hacoca) AOCTUraeTcs
"'Touka 0OBLEAVHEHUS". U 38 CHET UBMEHEHMSA YIa
MOTOKAa YOKOCTU CTaTop HaYMHaET BpalLaThcs B
TOM X€ CaMOM HarnpaBsIieHUW, YTO Hacoc 1
TypOVHa; C 3TOro MOMeHTa 3dpdpekT ycuneHus
ncyesaer.

[Mo cyLecTBy, cucTema aHarnomyHa Tol, KoTopast
MCrOrb30BaHa B aBTOMODUIISIX C aBTOMATHECKOM
KOpOOKoiA Nepegady, No3ToMy 1 HEOOCTaTKM Y Hee
Te e camble: CyLLEECTBYIOLLIE NMOTEPU MOLLHOCTU
B mapoTpaHcopMaTope CHWKAT MOLLIHOCTL U
obecneunBaroT XyALyro TOMMMBHYK 3KOHOMUY-
HOCTb MO CPaBHEHMIO C MEXaHNYECKoW KOpobKou
nepegady. Bropoi HepgocTaTok 3aknoyaeTes B
"pacTaHyToCTW' nepefaqm B JOPOXHbIX YCroBU-
AX. BonbLUMHCTBO Noael pacLieHMBaroT aBToMaTh-
Yeckyto kopoOky nepefad kak HeyMEeCTHYH Anst
MOTOLKITOB, BOT NOYEMY He MpUBETCTBYETCS
aBTOMaTM3auusi U3MEHeHVs nepeaaToyHoro
yucna. Takas cucteMa Bblina UCrosb3oBaHa KoM-
nanuei Honda Ha moaenax CB750A n CB400A
Hondamatic u komnaHvei Moto Guzzi Ha ceoel
mogenu Hydro-Convert.

8 YcTpOMCTBO rnaBHOM
nepepauum

[maBHas nepepava - nocnegHee 3BEHO B LIENM
nepefadn MOLLHOCTW OT AsuUratens K 3agHemy
konecy. OHa Taloke SBMnAETCS NnocneaHen B Lienn
MOHWXKEHUSI YacTOTbl BpaLLEHUS N YCUMEeHNs
KpyTsLiero momeHTa. OBbblvHasA rmaBHas nepe-
fadva obecreyvBaeT nNepefaToyHoe OTHOLLEHNE
B npegenax ot 2.5:1 o 3:1, B 3aBACUMOCTM OT
KOHCTPYKLMW 1 XapaKTepucTUK moToLmkna. Ha
MOTOLUMKNAX [MaBHasi nepepada paccmar-
pVBaeTCA Kak OTAENbHbIN y3en BCel TpaHCMMC-
cuu, B TO BPEMSI KaK Ha cKyTepax BoobLue He
CylllecTBYeT rMaBHOW Nepefjayn: y ckyTepos
rmaBHas nepefada 0bbIMHO MPEACTaBseT coboi
OfHy Mapy LLIECTEPEH, HO OHW paccMaTpVBaloTCS
KaK NpoJormKeHVe KOpobku nepeaay, a He Kak
rmaeHas nepefjada B €e TpaguLIMOHHOM MOHU-
MaHun. MNoaToMy B faHHOM noApasferne BH1uMa-
HMe yaenseTcs MOTOLMKMETHbIM  CUCTeMaMm.
maBHasi nepeaaya ObIBaeT Tpex TUMOB: LienHas,
pemeHHasi unu kapgaHHas. Hambonee Tpaguum-
OHHbIM BWAOM rMaBHOW Nepefayn senseTcs
LenHas nepefadya; npusop npu nomoLLn Kap-
[aHHOro Barna ucronb3yeTcs Ha TYPUCTUHECKUX
mogensx (‘Typepax') n HekoTopbIX "Kpymnsepax"
unn "kactomax'; peMeHHOI rMaBHo nepegaqen
oCHaLLi@loTCA KpaliHe HeBombLLIoe KOnM4ecTBO
MaLLnH.
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LlenHas nepedaya

[InA KOHCTPYKTOpPa MOTOLMKIOB BbIOOP LienHoOM
nepeaayn ABMSETCH O4EBUAHBIM, MOCKOMbKY Takas
nepegaya KOMMNakTHa U OTHOCUTEMbHO NErko
pacrnonaraetcsi B 6onbLUMHCTBE TPaZULMOHHBIX
KOHCTpYKUMiA (cMm. puc. 4.8a]. C Touku 3peHust
MEXaHWYeckuX MoTepb, XOPOLUO CMasaHHas W
LOMKHbIM 0Bpa3om OTperynumpoBaHHas Lemnb
saBnseTcs Hanbonee apPEKTUBHBIM METOAOM
nepepayun aHeprun. OHa obnagaeT HU3Kol no
CpaBHEHWI0 c KapAaHHbIM Banom
HENopEeCCOPEHHON Maccoil U OTHOCUTEMNbHO
HW3KOW CTOMMOCTbIO MPOM3BOACTBA. Takke
LUenHo  npuBoA,  npefnaraeT  LOBOMbHO
npocToii cnocob W3MeHEeHWs nepeaaToqHoro
OTHOLLIEHWS TMaBHON Nepefayn - 3a cyeT u3me-
HEHUs pa3mepoB 3BE3[0YeK.
HemHoroumcneHHble HegocTaTku LenHoi nepe-
Jayn CBOASATCA K TOMY, YTO OHa paboTaeT B
HeBnaronpUsITHLIX YCHOBUSIX, IAe LOPOXHas Mpsi3b
1 Bofda MoOryT cHuxaTb acdhdekTuBHocTb (KMI)
paboTbl Uenu, ecnu npeHebperatb CMa3kon u
ouucTkoi. Kpome Toro, no mepe un3Hoca, CTeneHb
KOTOPOro 3aBUCUT OT CTUNS BOXAEHMS, Lienb pac-
TArMBaeTCH, U 3yObA 3BE3A0YEK  HAYMHAKOT
npockakusaTb. Llenb TpebyeT YacToii cmasku 1
perynupoBkn HatskeHus. Cpok cnyxObl Lenu
MOXET ObITb YBENUYEH 3a CYET WCMOMNb30BAHMUSA
3aKpbITbIX KOXYXOB WIW YCTAHOBKW CUCTEMbI
aBTOMaTU4ecKon cmasku Lenu. PassuTue Lenen
C repmMeTu3npoBaHHbIMM LwapHupamu (O-ring,
KomnbLieBOe ynnoTHeHne unu X-ring, x-obpasHoe
YNMNOTHEHWE)  pewwmno  Yactb  npobnem,
CBOMCTBEHHbIX  CTaHAAPTHbIM  POJIMKOBLIM
Liensm, 3a c4eT NpeAoTBpaLLeHns nonagaHus
rps3u BO BpaLyaoLwmecs BTYNKN U YAEpXaHus
cMasku BHYTpu Hux. Kpome Toro, paspabotka
maTepuaroB Ans Ueneii no3sonuna UsroToRnsTh
Boree nerkvie, HO He MeHee MpoYHbIE Lienu, YTo
Takxe cnocobeTeyeT CHUXEHUIO
HeroApeccoperHbIX Macc. Bce uenu pabGotator
no 3Be3foykaM, CTOMMOCTb W TpyAo3aTpaTbl Ha
NPOM3BOACTBO  KOTOPbIX ~ HEBENWKM,  HO
3BE3J04KM TaK Xe CUMbHO U3HALLUMBAIOTCS, KakK
n uenu. [MocTosiHHoE BO3aeiicTBue
BpaLLaloLNXCA PONMKOB Lienu GbICTPO M3Ha-
LUMBAET 3yObsl 3BE3004KM, U, B KOHEYHOM CYETE,
TpebyeTcs ux 3ameHa B cbope ¢ Lenbto. [MepenHss
unu BeayLlas 3Be3fouKa 3akpenneHa Ha cBo-
60HOM KOHLle BTOpPUYHOro Bana Kopobku
nepepay. 3apHasa 3Besfovka 0ObIMHO yCTaHaB-
NUBAETCA Ha 33HIOK BUMKY, B KOTOPOW 3aKpen-
NSieTCA 3aAHEE KOMECO, UMM HEMOCPEACTBEHHO Ha
CTYNMLYy Ha MalWHaX C OAHOCTOPOHHUM
pblyarom NoABECKN.

CranpapTHas pornukoBasi Lenb
CTaHpapTHas ponukoBasi Lenb COCTOUT K3
POMUKOBBIX (BHYTPEHHUX) 3BEHLEB W BTYIIOY-
HbIX (HapyXHbIX) 3BeHbEB (CM. puc. 4.86). Ponu-
KOBOE 3BEHO COCTOWT W3 ABYX GOKOBbIX NMACTUH,
[IByX MOMbIX BTYIIOK, 3aMPeCccoBaHHbIX B OTBEPCTUSX
HOKOBbIX NNAacTWH, U ABYX POMUKOB, pacno-
NOXeHHbIX Ha BTyrkax. BTyrno4Hble 38eHbst CocTosT
13 AByX OOKOBbIX NMNacTWH W ABYX NanbLes,
3anpeccoBaHHbIX B OTBEPCTUSI BOKOBBIX MIACTYH.
Llenb cocraBnseTcs nyTem BBeAEHUSA nanbLes

F1  Ponuxosoe 3seHo

3peanovka npurarensa
CronopHan Lwaiba
KoHTpaLuar raika
Jeeanatka sapHero koneca
Uers

Cronoprute wwiaidtn
Kotrpatume Gonel

NOGALQ =

Puc. 4.8a TunuuHble cocTaBnsowWMe LLeNHOW nepeaayu

BTYMOYHbIX 3BEHBEB B MOMble BTYMKA POIMKOBBIX
3BeHbeB. Ponuku ceBoboaHo BpalyalTcs Ha
BTYIKax, a BTYNKV MOTYT BpalliaTbcst Ha narbLax.
Llenb craHgapTHOro ponukoBoro Tuna obnagaet
caMoW HU3KOW CTOMMOCTbIO W 0ObIYHO
Mcrnonb3yeTcst Ha MariopasmMepHbIX MOTOLWKIIaX U1
HEKOTOPbIX MOTOLMKNax obLLero HasHaveHus. B
HepasbeMHOI NPONUTLIBAEMOI POSIMKOBOIA Lienu
BpaLLyaoLWwuniica ponuk 1 BTynka o6beanHeHbI
B OfVH HEBpaLLaloLMACA LMRWHAP, KOTOPbINA
3anpeccoBaH B OTBepCTUS OOKoBbIX MracTuH. B
HEro BCTABNSIOTCS NarbLipl BTYNOYHbIX 3BEHLEB, @
NPOMEXYTOK MEXZAY NanbLeM W CTEHKOW Lu-
NUHApPa 3anorHAETCS CMa3KoW.

Ponukosble uenu Tvna O-ring n X-ring

KoHcTpykums ponukoson Uenu tuna O-ring B
OCHOBHOM aHariormyHa CTaHAapTHOW PONUKOBON
Lienu, 3a MCKIYEHEM Hamnnuns KonbLEBbIX
ynnotHeHuin (O-ring) mexay GokoBbIMK nnac-
TWHaMM POIIMKOBOTO U BTYNOYHOO 3BEHBEB (CM.
puc. 4.88, cTp. 4.18). KonbLeBble ynnoTHEHNs
crnyxat Ans repmeTu3aLmin CMaskun, KOTOpPOR
PONVKU M BTYNKM CMasbiBatloTcs npu cbopke, a
Takke AN NPefoTBPaLLUEHUst NonajaHns rpssu
1 BRarm Bo Bpemsa akcnnyatauuu. Llenn tuna
X-ring paboTaloT aHanormyHLIM 06pasom, Ho B

—

Puc. 4.86 YcrpolicTBO CTaHAapTHOIM

3  Ponuk
2 Bmyrka

4 Bmyrio4Hoe 38eHO

nonepeyHoM paspese KOMbLEBOEe YMIOTHEHUE
nmeet X-06pasHyto hopMy B MPOTUBOMONOXHOCTb
Kpyrroit cpopme ynnotHeHns O-ring; 3To ynyJLlaeT
repMeTU3VPYIOLLIME CBOICTBA W MOHWKAET NoTepu
mpu TpeHWn KorbL@ O OOKOBble MNIACTUHBI.
CTOMMOCTb, @ 4acTo W BEC, U pa3Mep repme-
TW3NPOBaHHbIX LiENei Bblllie, HO 3TN HEJOCTaTKM
nepeBeLUMBatOTCS NPefOCTaBNAEMbIM UMK YBe-
nnyeHnem cpoka cnyx6bl. OaHako yBenuyeHne
Beca W pa3MepoB Lienu BOBCE He O3Ha4aeT
YBENUUYEHWEe ee NPOYHOCTU, NMOCKOMbKY B KOHEYHOM
uTore 3TO OMnpeAensieTcs maTepuanom, n3
KoToporo caenaHa Lenb, 1 TUMOM KOHCTPYKLWN
(rnaBHbIM 0BPa3oM TeMm, Kak NarbLipl 3akpenmneHb!
B BoKOBbIX NnactuHax). Lienn roHoyHbIx MoTo-
LMKIOB haKTUYECKW TOHKWE W NErkie, B HEKOTOPbIX
13 HUX [iNSi CHWKEHUS BECA WCTIONb3YIOTCS Mosble
nanbLibl U Npopest B GOKOBbIX MMacTUHaX, kKpome
TOro, LIenK AenatoTca HerepMeTN3NpoBaHHLIMU.

Cnocob coeamHeHus

CyulecTBytoT TpU TUNa Lenei, ABa U3 KOTopbIX
cogepxat CbeMHOe CoeqMHUTENbHOE 3BEHO. 3710
03HaYaeT, YTo Lienb MOXHO pasbeanHUTb, a oaHa
13 Leneit N3roTaBnuBaeTcs B BUAE 3aMKHYTOro
KOHTypa 3afaHHOro pasmepa U He COLEpPXUT
COEAVHUTENBHOIO 3BEHa, B pe3ynbTaTe Yero oHa
BeckoHeYHa.

5 Nanen
B BokOBas IJIaCTMHA
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YnnotHuTensHee Konsua

YnnoTtHUTeNnsHLE KonbLa

Puc. 4.8B YctpoincTtso uenm tuna " O-ring"

CoeavHUTENbHOE 3BEHO MEPBOTO TWMA HOCUT
Ha3BaHVie Pa3pesHoro MM OCHOBHOTO 38eHa. OHO
COLEPXUT MPYXUHHBIA 3aMOK, YAEPXKVBAIOLLUIA
ChEMHY0 GOKOBYHO MacTuHy, KoTopas Mo3BOMNAET
BbIHAMATb BTYNIO4HOE 3BEHO M3 POIMKOBOTO 3BEH3,
Ha KOTOpOM OHa 3akpenneHa (cm. puc. 4.8r).
MpoYHOCTb 3BEHLEB TaKOro TUMa He CooT-
BETCTBYET NMPOYHOCTU APYrVX 3BEHBEB, MO3TOMY
OHY UCTIONB3YHOTCS! TOMNBKO Ha MOTOLMKITaX Marioi
MOLLIHOCTM.

CoeavHUTENbHOE 3BEHO BTOPOrO TWMa HOCUT
Ha3BaHVe pacKNenbIBaeMOro, U KOBKOrO 3BeHa.
OHo rnoxoxe Ha pa3pesHoe 3BEHO, U3 KOTOPOTo
MOXHO YAanuTb GOKOBYIO NMacTUHy, HO crocob
3aKpenseHus nanbLeB B GOKOBbIX MiacTuHax
JenaeT 3BEHO MOYTU PaBHOMPOYHBLIM C APYTUMU
3BEHbAMM Lienu. sl pasbeayHEHUs 1 COEOVHEHUS
packnenbiBaeMoro 3BeHa Lenu notpedyeTtcs
VHCTPYMEHT Ans Krenku uenu. MpeumyLectso
LIENW TaKoro TUna B TOM, YTO Af1s AOCTyna K Hel 1
obecrneyeHns ee IEMOHTaXa He HaZlo CHUMaTb
pblyar nogBecku.

BeckoHeYHble Lienu camble NPoYHbIe, NMOCKOMNbKY
BCe 3BEHbsi ofuHaKkoBbl. OHK MCMonb3ytoTcA B
Ka4YecTBe CTaHAAPTHBIX Ha BOrbLUMHCTBE MaLLMH
BbICOKOWN MOLLHOCTW C OGbIKHOBEHHBLIM UMK
OAHOCTOPOHHUM pbidarom noagecky. OpHako npu
3aMeHe Lenyu HeobXxo4UMO CHUMaTb pblyar
NOABECKM.

Pasmepebl Lenein

B o6o3HayeHnn pasmepa Lienm ncnonb3yeTcs
TpexpaspsaHbIn Wwndp, Hanmpumep. 525 [cm.
pvic. 4.84).

MepBas undpa [B NpvBeaeHHOM npumepe - 5]
obo3HavaeT "war" uenu (pacctosiHue Mexagy
LieHTpaMu1 [BYX CMEXHbIX NarbLEs] 1 BbipakeHa B
BOCbMbIX Jorsix Atonma (cM. puc. 4.8e). To ecTb
undppa 5 obo3HavaeT, YTo Lar Lenu paeeH 5/8
[OfoiMa, YMcrno 4 o3Ha4aeT, YTo Lwar uenu - 4/8,

-
LWar

Puc. 4.8e LWar v wupuHa uenun

-
War

Puc. 4.8r NMpyXunHHbIA 3aMOK crieayeT ycTa-
HaBNMMBaTb TakMM 06pa3oM, YToObl ero He-
pa3beMHas YacTb CMOTpena no Hanpasne-
HUIO ABWXXEHUS Lienu

vnu 1/2 proiima, a 6 o3Havaert, YTo Lwar - 6/8,
unu 3/4 proima.

[Be nocnegyrowmx umdpbl (B NpueBegeHHOM
npumepe - 25) 0603HaYaloT LUMPUHY BpaLlato-
LLIMXCS POIMKOB, BbIPKEHHYIO B BOCBMUAECATLIX
nonsix atonma. To ectb Uumdpa 25 obo3HavaerT,
yTO WMpuHa pasHa 25/80 (vnu 5/16) grorima,
30 obo3HavaeT wmpurHy, paeHyto 30/80 (unm
3/8) aroiima, a 20 0603HAYAET LLMPUHY, PaBHYHO
20/80 (wnm 1 /4) provima.  KoHeuyHo,
CYLLECTBYIOT ~ MCKIIOMEHWS U3  MpaBun 1
HEKOTOpbIE U3rOTOBUTENN U3MEHSIOT MOCTELHIO0
Lmdbpy NS NpefoCTaBNeHNs YCUNEHHOW Bepcum
Lienu, y KOTOPOIA LUar 1 LUMPYHA Te e camble, a
©BokoBble nracTuHbl 6ornee TorncTble.

lMpusod kapdaHHbIM 8anom

Ha moToLmknax nprBog, Bariom 1cronb30Barncs B
TeYeHVe MHOIVIX NIET, XOTSI C TOUKV 3pEHVIS Npex-
MNOYTUTENBHOCTY OH HUKOIAA HE onepeskan LienHom
(cm. puc. 4.8x). MoxHO nocnopuTb, YTO NPUBOA
Bariom - Nydllas cxema rraBHOIN nepegaqm: oH
JKECTKUN, YUCTBIA, a €AVHCTBEHHAS ornepaLys no
TEXHUYECKOMY OOCMyXMBaHUIO CBOAMTCS K
3amMeHe TPaHCMUCCUOHHOIO Macrna B KapTepe
KOHUYeckux LectepeH. OgHako oH Aopor B
NPOU3BOACTBE, TsKen (MPUBOAUT K MOBLILLEHNIO
HEMoapeccopeHHbIX Macc), Kpome Toro, notepu
MOLLIHOCTU B HEM BETIMKM.

Or kopobku nepepay
KapnaHHsii LuapHp
Ban

Manar wecrepHa
3yb4aTuid seHeL

K sagHemy konecy

DAL=

Puc. 4.8k YcTpONCTBO KapAaHHOW nepeaayun B paspese

Puc. 4.80 PaamepHocTb Leny HabuTa Ha
60KOBOM 3BEHE

YcnewHomy npumMeHeHuo npvsoga Banom
crnoco6CTBYET NMPOAOSIbHOE pachonoXeHne
KOSeH4aToro Barna, ocu 1x BpaLLeHUs npu 3ToM
napannenbHbl. PaccMoTpeB KOHCTpyKLMM,
ucnonb3yemble komnaHwen BMW Ha mopensix
cepum R 1 K, komnaHven Honda Ha mogensx Pan
European, Gold Wing, CX/GL500n 650, a Takke
Ha Mopgensx komnaHun Moto Guzzi, npeun-
MyLLECTBA BUAHbI JOBOIBLHO sicHo. [Mpum none-
PEYHOM pacronoXeHUn KoneH4yaToro Bana B
pamve (kak B cnyyae psAHOro
YeTbIPEXUWIMHAPOBOrO ABUraTensi) Ansi Toro,
4yTobbl Ban ObMO MOXHO MNPUCOEAMHUTL K

npueogy, Heobxoaymo VN3MEHUTb
HanpaeneHve ero BpalleHusi Mo npsMbiM
YoM MNpy MOMOLM  Napbl  KOHWMYECKUX

LuecTepeH. OTO MOXeET MOKa3aTbCA CIOXHbBIM, HO
O[HOTO B3ITISAA Ha OCHALLEHHbIE BASIOM MOAENN
cepuin XS 1 XJ komnaHum Yamaha, mogenun GT
komnaHum Kawasaki n NTV 600/650 komnaHum
Honda gocraTouHo ans Toro, YTobbl yoeamuTses,
4YTO 3TO MOXHO CAenaTb AOBOMBbHO aKKypaTHO.
[ns obecneyeHus nepemMeLLeHns 3aaHen nog-
BECK/ OTHOCUTENBHO pamMbl Ha NepesHEM KOHLE
Bara MCrosbayeTcs kapdaHHbiv WwapHup (UJ) unn
LIapHUP paBHbIX YrnoBbIx ckopocten (CV unm
LLIPYC). Cam Ban (kapAaHHbIin Ban] BpallaeTcs
BHYTPM pbldara NogBECKY, a KapTep IMaBHOM nepe-
[0a4v NpUBMHYMBAETCS K KOHLIY pblvara (nogpob-
HOCTU 1 PUCYHKM NpeAcTaBneHsl B [MNase 8).
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UWikue neurarend
CronopHan wasba
Kontpawwme Gonte
Pemetb

UWkus 3aarero koneca
HanpasnaioLume pemHA
KoHtpALLme ravikn

NG

Puc. 4.83 TunuyHas rnaBHasi peMeHHas

CyuectByeT napa nobo4HbIX 3chcheKToB, CBON-
CTBEHHbIX Nepeaaqe npy NoMoLLM Baria, KoTopble,
BO3MOMHO, Bblrn Goree o4eBUaHbI HA PaHHX KOH-
CTpYKUMsIX. [MepBbI U3 HUX - XKECTKOCTb Nepeaayu,
KOTOPOW MPOTVBOCTOUT “3MacTUMHOCTL" LIEMHbIX
nepeAad [XoTst AaHHbIN AheKT MOXHO YMEHb-
LUWT, yCTaHOBMB AeMrdep B kKopodke nepenad).
BTopoli - CKNOHHOCTL HEKOTOPbIX MaLLVH, OCHa-
LLEHHbIX KapdaHHbIM Bariom, BCTaBaTh Ha 3agHee
koneco (‘'ko3nuTb"1npuycKkopeHnn. 3To-peakLys,
nepefaHHasi Ha OCb pblyara NOABECKW U pea-
N30BaHHas! B MOABECKE; OHA Bbl3BaHa KPYTALLMM
MOMEHTOM, BO3HMKatOLLIEM MW BpaLLeHU Bana
OTHOCWTENBHO KOHMYECKoro 3ybuaToro koreca
nop, Harpyskoii. KomnaHust BMW yctpanuna atot
peakTUBHbIA MOMEHT, MPUMEHUB 3aHIO
nogsecky Tuna "Paralever”. Nogsecka Takomn
CXeMbl COAEPXUT ABEe OCU: OOHY B COEANHEHWN C
pamMoWi, Apyryto - Mexay KapTepom rnaBHon
nepegayv u pblqarom nopsecku. [ins donee
paBHOMEpPHOW Nepefayn BpalLeHUst U NpoTu-
BOJENCTBMSA BO3POCLUMM Neperpyskam Takas
cxeMa npuBofa CoAepXWT ABa KapAaHHbIX
wapHupa (cm. puc. 80k B [naee 8.
OKoH4YaTenbHOE CHIPKEHVE YaCTOTbl BpaLLEHNS 1
YCUINEHUE KPYTALLEro MOMEHTa NPOUCXOAAT B
KapTepe rmaBHOW nepegayn 3a c4eT Ucnornb-
30BaHVS Marioll BedyLLel LecTepHN 1 BonbLuoro
3yByaToro Korneca C BHYTPEHHUM 3aLenreHnem
(cm. puc. 4.8x).

3y64yamo-pemeHHasi nepedaya

Ha cambix nepBbIX MOTOUMKNaxX npumMeHann
pemeHHOl NpuBoZ, 3agHero Korneca, U OH yAoB-
NeTBopUTENbHO pa60Tan, NOCKOJ1bKY MOLLIHOCTb

TMonuypemaHosbili kKomnayHd
Kesnaposniti kopo
HapyxHoe mkaHesoe
MOKpbIMUE U3 HelilloHa

Puc. 4.8u CtpoeHune pemMHs

asuratenen 6bina Huska. [NprBogHbIe peMHN 13
KOMXW, PE3UHbI U TKaHW paboTaru TUXO U XOpOLLIO
rorroLLan yaapHsle Harpyskv B nepeaade, Ho y
HUX Oblna CKIOHHOCTb K MPOCKarnb3bIBaHWIO Npy
HaMoKaHUM unm pacTsbkeHumn. Bekope, no mepe
pas3BuTUA BCce Oonee MOLUHbIX ABuratenew,
pemeHHol NPUBOZ, YCTYNWIT MECTO LIEMHOMY; 3TO
NpOVCXoAMIO O TeX Mop, Noka HAMHOTO NMo3xe
TEXHOIOMSA UIrOTOBIMEHNS PEMHE He No3sonnna
€o34aTb PEMEHHON MPUBOA, CrOCOBHbIA NpOoTU-
BOCTOSITb BbICOKMM HarpyskaM, XapakTepHbIM Arist
COBpPEMEHHbIX MOTOLMKIIOB (cM. puc. 4.83).
PemeHb cocTouT U3 BHYTpeHHero kopga us
VCKYCCTBEHHOTO BOJIOKHa (KeBrapa), 3anuToro B
pesvHy, Ha BHyTPEHHEN MOBEPXHOCTU KOTOPOro
pacrionoxeHbl 3ybbsi, paboTatoLme no conpsi-
XKEHHOW MOBEPXHOCTW 3yB4aTbIX LUKMBOB [CM.
puc. 4.81). Vicnonb3oBaHve 3y6beB 0AHO3HAYHO
UCKIMtoYaeT Miobyto BOMOXHOCTb MPOCKasb3bl-
BaHUsA 1 obecneumBaeT Ty e camyro addek-
TUBHOCTb, YTO U Y LenHon nepepauu. LLkvebl
[OIDKHbI ObITb GOMbLLIE, YeM 3BE3A0HKMN IMaBHO
LienHomn nepegayn Ans CHWKeHWs nsrnba B
npouecce HaberaHusa 1 coeraHns pemHs; Taloke
3TO rapaHTVIpyeT, YTo NMepeaada pacrpeaenseTcs
o MakcMMarnbHOMY KONMYeCTBy 3yObeB.

by OO

Orpaxmwrens

10 [MpyxuHa cobaqku
11 Cofiauka

OhheKTUBHOCTb 3yOUaTOro peMHs YyTb HIDKE,
YeM HOBOW, YACTOM Lenu, Ho B mpouecce
aKcnnyatauum 3To pasnuuve npuobpetaeT
obpaTtHbI xapakTep. PemeHHas cuctema rerdye u
TUwWe uenun, He TpebyeT cmasku Unu pery-
nMpoBaHus, paboTaeT Jonblue 1 obecrnevnBaeT
Bonee crnaxeHHylo nepeaady. [Jo HacTosiLLero
BPEMEHN CyLUECTBYeT HEMHOro Mpu3HaKkoB
BceoOLLero nepexoja OT Lenen K 3ybyaTtbiv
PEMHsIM, XOTSi BCEe MOAENM, BbiMyLLEHHble
komnaHusmn Kawasaki u Harley Davidson,
OCHalLLIaKoTCA 3TON CUCTEMO.

9 TyckoBon MexaHU3M
[kmMk-cTapTep)

[MyckoBoOW MexaHW3M Cny>XuT Ans nposopa-
YBaHVS Bara ABUraTens, ¢ Lienbto obecneyeHns
ero nycka. Pbjar ¢ BHeLLHel CTOPOHbI ABUraTens
CBSI3aH C KONeH4aTbiM Barom Yyepes 3ybyaTyio
nepegaqy, kotopasi obecreumsaeT Heobxoaumoe
obLlee nepepaToyHoe OTHOLLUEHWE MeXAy
pbl4aroM M KoneHyaTbiM Basniom. XpanoBbiii
MEeXxaHW3M Mo3BosAeT obecneunTb 3aLenneHve
MycKOBOro MexaHu3ma npu HepaboTatoLlem
[ABuratene n aBToMaTU4eCKn OTKMoYaeT 3auen-
NeHve nocre nycka gsuraTens.

Xparioeble MexaHU3MbI

CyLLecTByeT YeTbIpe TUMNa UCTONb3yeMbIX Xpa-
MOBbIX MEXaHW3MOB: XparioBblii MexaH13m C
cobaukon, paguarbHbIA XpanoBo MexaHusm C
KyrnaqKoBbIM 3aLerreHnem, YepBsYHbIM BarioM 1
3yB4aTbIM CEKTOPOM.

B xpanoBom mexaHu3me c cobaukoi moampy-
XMHEHHan cobauka GriokvpyeT Begyllee 3y6-
YyaToe KONMEeco KUK-CTapTepa C Barom KuK-CTap-
Tepa. [Npu xoae pbivara BHU3 OHY COMOKMpYIOTCS
BMECTe; Ban NnosopaqnBaeTcs, npy 3ToM Mpowc-
XOOUT HaTshKeHWe BO3BPATHOW MpyXuHbl. [Npn
obpatHom xoge cobadka nNpOCKaKMBaeT Mo
3yObsiM Mo Mepe ocrabrieHus  Bo3BpaTHOWA
NPY)UHbI M XoAe pblyara BBepx (CM. puc. 4.9a).

lenans kvk-cTapTepa
CrakHod 6onr

Ban kuk-craprepa
Mpyxu+a
HanpasnaAoLaA NpyXuHLE
UWecrepkHa
KkuK-CTapTepa
Buwir

Puc. 4.9a Xpanomoit Mexa
() msM ¢ coBaukoit
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TpaHcmMmuccus

Ban kuk-ctaptepa

Mepanb kvk-cTapTepa
XpanoBoe Kkoneco
MpyxuHa

BosspatHas npyxxuvHa
MnactvHa orpaHuumTens
HanpasnsioLuas npyxuHbl
LLlectepHs kik-cTapTepa

ONokrONE

Puc. 4.96 PapuanbHbIi XpanoBow MeXaH13M C KyraykoBbIM 3aLenfeHuem

B pagvanbHom xpanoBoM MexaHusMe C Kynad-
KOBbIM 3aLienneHneM LLEeCTEepHA KuK-CTapTepa
HaxoAuTCA B MOCTOSHHOM 3aLenneHun C TpaHc-
muccve. [Mpn HaxaTum Ha nefanb KvK-cTapTepa
BbICTYN Ha XparoBOM KOIIECE OTXOAWT OT CTOMOPHOIA
MMacTuHbl, W XparoBoe KOoreco BBOAUTCS B
3alenneHne C LUECTepHel KVK-CTapTepa, Takim
obpasom obecrieuvmBas npuBoA K ABUratento
yepes TpaHcmuccuto. [pu obpaTHom Xxoge
BO3BpaTHas MpyX1Ha BO3BpallaeT pblyar, M
XparnoBoe Koreco BbIBOAMTCA M3 3aLenneHuns

puc. 4.96).

B cucteme, wucnonb3ytoLlen YepssdHOE XparosBoe
Korneco, 3TO KOMeco BpaLlaeTcs Ha YepBAYHOM
Bany u OnokvpyeT LUECTEPHIO KUK-CTapTepa C
Barom (cm. puc. 4.98]. Mpn xoge pblMara BHU3 Ban
MOBOPaYVBAETCS, W XparoBOe KOMeco BBOAMTCA B
3alenrieHue C LLECTEpHeN U BpallaeT KoreHYarbii
Ban, HaTArMBas BO3BPaTHYO MpPYxXuHy. [Mpu
obpaTHOM Xofe Ban MoBOpayMBaeTcs B APYrylo
CTOPOHY; MPV STOM XParoBas LLECTEPHS BLIXOAUT U3
sauenreHus. MexaHusm c  3yBuaTbiM  CEKTOpOM,
vcronb3yemblii Ha MHOMUX CkyTepax, SBnsieTcs
BapWaHTOM MYCKOBOTO MeXaHu3aMa C YepBAYHbIM

Puc. 4.98 XpanoBoW MexaHU3M ¢ YepBsaY- Basiom (cMm. puc. 4.9r).
HbIM Barom

O©Coo~NoOUO~rWNE

Barn kuk-cmapmepa
®DpuUKyUOHHas1 ckoba
LLlecmepHsi Kuk-cmapmepa
Lat6a

BosspamH+asi npyxuHa
Hanipaensirowas npy»xuHb!
YrnomHeHue

CmonopHoe KorbLo
JucmaHuuorHas watiba
Xoriocmasi wecmepHsi
JucmaHuuoHHas watiba
CmonopHoe KorbLo
Medarib KuK-cmapmepa
Pe3uHoegasi Hakniaoka
CmoriopHasi 2alika nedanu
KUK-cmapmepa

LLIECTEPHU KVK-CTapTepa CTONOPHOM NMacTUHOM (CM.

Yempolicmeo nyckoeoz2o

MexaHu3Ma (KuK-cmapmepa)
CyLuecTByeT [Ba BapuaHTa npuBofa KoreHya-
TOro Bara: MyckoBol MEXaHW3M Yepes NEPEHIo
nepegavy v NycKoBOW MEXaHWU3M C Herocpes-
CTBEHHOW Nepegayei).

B cxeme c kukctapTepom, koTopblii obecne-
YMBaET NPUBOA Yepes NepeaHiol nepesayy,
BegoMoOe 3yGuyaToe Koneco Kuk-cTapTepa,
pacriornoXXeHHoe Ha NEPBUYHOM Barly, UCTIOMHAET
PYHKLMIO 0BroHHOM MydbTbl, @ ero xpanosbiii
MexaH13M BriokvpyeTcs ¢ BedoMbIM 3yGuaTtbiv
KOMecoM nepefHeii nepefayn Ha HapyXHOM
bapabaHe cuenneHus. 3a cyeT atoro obecne-
4YMBaETCs NPOKPYYMBaHWE KOreH4aToro Bana
yepes BedyLLYtO LLIECTEPHIO NepeaHel nepeaaqn.
Takas cuctema obecrneuvBaeT 3aLenneHve ¢
OBuratenem npu ero 3arnycke, HO Mpu 3TOM
CLenneHne JOMmMKHO ObITb BbIKMoYeHo. [JaHHas
cucTeMa, rMaBHbIM 06pa3oM, UCMONb3yeTcs Ha
MOTOLIWIKIaX, NpeaHasHaveHHbIX Arst 6e300poXes.
B nyckoBom mMexaHU3Me C HenocpenCTBEHHOM
nepefaveil BeoMasi LUECTEPHS MYCKOBOro
MexaH13ma BriokMpyeTCsi C NEPBUYHBIM Barom,
BCMeACTBME Yero OHa BpalLiaeTcsl BMECTE C HUM.
Takvm obpasom, nepefada BpalLeHUs KOneH-
yaToMy Barly OCYLLECTBISETCS Yepes CLENreHme,
KOTOpOE [AOITKHO ObITb BKIMOYEHO. 3TO O3HAYaeT,
YTO Npw 3anycke ABuraTensi kopobka nepegad
[O0IDKHA HAXOOUTLCS! B HEMTPANEHOM MOTNOXKEHM.

Puc. 4.9r MexaHU3M KuK-CTapTepa ¢ 3y64aTbiM CEKTOPOM

1 [ledanb Kuk-cmapmepa 5 [llaiiba

2 Cmspkroli 6onm 6  Barn Kuk-cmapmepa

3 Ynnomwerue 7  BosspamHasi npyKuHa
4 CmoropHoe KombLo 8 Cexmop

9  CmoriopHoe Korbyo 13 Ban
10 LllecmepHsi Kuk-cmapmepa 14 CmoropHoe
11 ®pukyuoHHasi ckoba KOJIbLIO

12 Xornocmas wecmepHs
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CucTeMbl CMa3Kn N OXNaxaeHus ABuraTens

CopepxaHue

BBEOEHUE ...,
TpeHne 1 cma3oyHble MaTepuarbl YeTbIPEXTAKTHLIX ABuUraTenei......2

CuncTeMbl CMaskn YeTbIPEXTaKTHbIX ABuUraTenein

CurcTeMbl CMasku YeTbIpEXTaKTHbIX ABUraTenen -
MACIAHDBIE HACOCI ........cuiviiiiiiiie
CuncTeMbl CMasku YeTbIpeXTaKTHbIX ABUraTenen -
[aeneHne macna, NnpeaoxpaHUTEnbHbIE U NepenyckHble knanaxa.. 5

1 BBepeHue

CwmasblieaHue

[na cHWKEHUS! TPEHUS BHYTPEHHWE MOABKHBIE
YacTu ABUraTernsi U3roTaBIIMBAOTCS C BbICOKOM
TOYHOCTBIO U YNCTOTOW MoBepxHocTu. [Mpu
PacCMOTPEHUN MOA, MUKPOCKOMOM MOBEPXHOCTH,
KavKyLLMecs rmagkuMun, Ha caMoM Aere okasbl-
BalOTCH [OCTATOMHO MPyObIMU, U AT CHUDKEHUSA
TPEHVS U TENMOBbIAENEHUS, MPOUCXOASALLIEro Npu
KOHTaKTe MOBEPXHOCTEN, HEOOXOANMO BBECTU
NreHKy CMa3o4HOro Matepumarna Ans otaeneHus
el KOHTaKTUPYHOLLIMX NOBEPXHOCTENA.
MopnepkmBasi MacnsiHytO MIEHKY Ha Pa3TMYHbIX
JeTansax ABuratensi, cuctema cMasku adpcpek-
TUBHO YAEPXUBAET TPYLUMECS MOBEPXHOCTU Ha
paccTosiHim apyr oT apyra. Ecnn crnoi cmasku
HapyLLAETCs B HEKOTOPOW TOUKE, TO MPOUCXOAUT
ObICTpOE 1 NOKaNM3oBaHHOE BO3pacTaHue TeM-
neparypeil. B  kpaiiHem cnydae  ato
MOXETTIPUBEC-TM K 3aefaHVio  MOBPEXOEHHbIX
MOBEPXHOCTEN 3a CHET UX CBAPVIBaHUS.

[MomM1MO CBOEI OCHOBHOW PONM - CMaablBaHMS,
Macrio BbIMOSHSET MHOXECTBO BTOPOCTENEHHbIX
dyHKUMn. MacnsaHas nrneHka nokpbiBaeT Bce
BHYTPEHHME 4acTu, bnarogaps 4Yemy MCKIo-
YyaeTcs KOHTaKT C BO34YyXOM W KUCHOTamum,
CMocoBHbIMK BbI3bIBaTL Koppoauto. Ha yeTbipex-
TaKTHbIX ABUraTensix ¢ NMoCTOSHHOW peLmpky-
nAuMen macna OHO BbIBOAUT BCEBO3MOXHbIE
YacTuubl rpsi3u U NPoAyKTbl M3HOCA, KOTopble
3aTeM ynaBnuMBaloTCs MacrsiHbIM (OUILTPOM,
6narogapsi 4emMy NpoucxoduT ouuCTKa ABU-
rarensi.

Tarke Macno ucrnonb3yeTcs AfA NOBbILLEHUS
repMETVHHOCTU MeXay MOpLUHEM U KorbLiaMu, a
Ha [BYXTaKTHbIX ABUraTensix - Mexay nenecr-
KOBBIMM UV AVICKOBBIMIA KraraHaMy 1 KapTepoMm.
HakoHeL, oHO crnocobcTBYET TennooTsody OT
HarpeTbIXIIOBEPXHOCTEN: NMOPLLHS, KOMEL, U CTEHOK
LUMNMHAPa, HaXOASILLMXCS B YCMOBUSAX BbICOKVX
noKarbHbIX TeMneparyp.

OxnaxdeHue

Hecmotps Ha  Bbicokylo  3adhdbeKTMBHOCTb
COBpe-MeHHbIXABUraTENenaonMea U Macna,
ocTtaeTca npobrnema HarpeBa. B upeane
OBuratenb npeobpasoBan Obl B MOME3HYO
MOLLIHOCTb BCHO SHEPIUIO,

COAEPKaLLytocs B TOMSIMBE, U OTCYTCTBOBAMO Obl
MEXaHUYECKOE TPEHNE, B pe3yrbTaTte Yero oH Obl
ocTaBarncsi xonogHelM. Ha npaktvike Bo Bcex
[ABUraTensix npucyTCTBYET BbICOKWIA YPOBEHb
HEXenaTernbHOro TennoBbIAENeHUs, A1 NpeaoT-
BpaLLEHVS MOBPEXAEHMI €r0 HaAo yaepvBaTs B
pasymHbIX Npedenax.

[oBuTbCst 3TOro MOXHO HEMOCPeACTBEHHO - 3a
CYUET U3NYYEHUs! TEMMNa B OKPYXXalOLLWIA BO3AYX
(BO3OYLUHOE OXNaXKAEHWE), UM KOCBEHHO - 3a
CYEeT OTBOAA TeMma B OXINaXXOALOLLYHO XKUOKOCTb,
KOTOpasi cama oxrnakgaeTcsi B pagvatope
(K1pKoCTHOE oXNaxaeHue).

2 TpeHue n cma3o4Hble
MaTepuarnbl YeTbIPEXTAKTHbIX
ABurateneu

Tunbi mpeHus

CyLLecTBYIOT TpU TUMNa TPeHus: "rpaHuyHoe",
"TOHKOMMEHo4YHoe " 1 "rmapoauHammnyeckoe”.
Pasnuune mexagy HUMK - B KONMYECTBE CMa30ou-
HOro matepwana mexgy ABYMS TpyLMMuUCH
NOBEPXHOCTAMM U €ro BMSHUEM Ha npoLecc
cMasblBaHus. Bce Tpy pasHOBUAHOCTU MOXHO
OBHapyXUTb MeXAY OOHUMU U TEMM Ke y3ramu
npyv  pasnuyHbIX CKOPOCTSIX U Harpyskax.
KayecTBo cMasblBaHWSA 3aBUCUT OT BA3KOCTU
CMa3o4HOro MaTepuana, YncToTel o6paboTkm
NOBEPXHOCTU (MMM LLEPOXOBATOCTM) COMpsi-
YKEHHBIX NMOBEPXHOCTEN U CNIOCOBHOCTU MOTEKyI
CMa304yHOro MaTepuana yaepXxuBaTbCs B
COMPSHKEHHBIX NOBEPXHOCTAX (M3BECTHOW Kak
"NPOYHOCTb MIeHKN").

paHn4HOE TpeHne

[paHN4HOEe TpeHue NpPouCXoAWT, Koraa Age
TPyLUMECH MOBEPXHOCTU MOKPbITI TOHKOW Mac-
NsHOW nneHkon (cM. puc. 5.2a, ctp. 5.2). Macna
[IOCTaTOYHO TOJIBKO ANA TOro, YTODbI HEKOTOpble
MOJIEKyIbl YAEPXanuch W 3akpbUv BbICTyrNatoLLmve
TOUKM Mexay [AByMsi rosepxHocTamMU. [lpu
HanMuun BbLICOKOTO [JABMNEHNS WM  Harpysku
MeXay 3TMU ABYMS MOBEPXHOCTSIMW MacrsHbIiA
Croi B 3TUX MecTax ByaeT npogaBnmBaThes, U
nocrieAyeT GbICTpbIA U3HOC. [paH4HOe TpeHve
-HanMeHee xenatenbHas dopma, AonycTuMas
TOIBKO MPY HASKVIX Harpy3kax Ha ornopbl.

............................. 1 Cu1cTeMbl CMasku YeTbIPpEXTaKTHbIX ABUraTenen -
MACTISHBIE OXMAZAMTEIIN ....vvveeeeeeeiirreeeeeeeeireeeeeeesenbaeeeeeesensaraeeens 6
............................. 3 CuncTeMbl CMa3kn U CMa3oyHble MaTepuanbl
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TOHKONMNEHOYUHbIV PEXUM TPEHUS

B atom cnyvyae TonwmHa mMacnsiHoOro crnos
NpMBNM3NTENBHO paBHa BbICOTE MUKPOHEPOB-
HOCTel TpyLLMXCs noBepxHocTen (cM. puc. 5.26,
cTp. 5.2). HecmoTps Ha To, YTO MacnsHbI cnomn
obecrneumBaeT HEKOTOPYIO OMopy, UMEET MECTO
HeborbLUoe “NaMuHapHoe TeveHue" Macna, Tak
YTO MPU YBEMUYEHUN HArpy3oK MeHKa, ckopee
Bcero, OyAeT paspyLueHa, Mocrne Yero Ha4yHeTcs
rpaHN4YHOE TPEHNE.

M'mapoanHaMU4ecKuin pexxmm

TPEHUA

Ecrnmn moxHo obecneunTb TOMLWWHY MacnsiHoro
Crnosl, NpeBbILLAILLEr0 BbICOTY MUKPOHEPOB-
HOCTeN TPYLUMXCS MOBEPXHOCTEW, TO KOHTaKT
"MeTarn no mMetanmny" nonHoOCTLIO UCKIoYaeTca
(cm. pue. 5.28B, cTp. 5.2). 310 npeansHas dopma
TPEHMSI; OHa 3aBUCUT OT BSI3KOCTU U [aBneHus
macna, a Takke CKOpOCTU BpalleHusi Bana B
MOALMIMHUKE cKkomnbxeHust. MNpu BpalleHun Ban
3aTArMBaeT macro, a BSI3KOCTHOE
COMPOTUBMEHNE  BbI3bIBAET  hopMMpOBaHME
KrvHa 13 Macra noj, BbICOKM AaBrNeHNeM B TO
TOYKe, e Ban onMpaeTcs Ha NOALLMMHK. OTOT
MacnsiHbil  KNWH  MOAHMMaeT Ban  Hapg
MOBEPXHOCTBIO MOALLMIHUKA, obecrieumBas ero
BpaLLEeHMe Ha MacrsHOM NPOCONKe.

Turbl cMa304HbIX Mamepuarsios

YKnBOTHGIE 1 pacTtuTenbHble Macna

KVBOTHbIE Macna U upbl 0BbIMHO WCTOSB30-
BasmCb A1 CMa3blBaHUsA OCeii Tener, Ho OHU He
NOAXOAAT AMNst CMasku ABUraTenei, NockonbKy
okvcrisitoTes (FopsIT) MpY HUSKMX TeMnepaTypax,
BbI3blBasi CMOIO- 1 nakoobpasoBaHue. To xe
camoe CrpaBeaviBo B OTHOLLEHWN BCEX pacTu-
TenbHbIX Maces, KpoMe OfHOrO, KacTOpPOBOrO.
Kactopoeoe Macro obnagaeT npeBoCXOaHbIMU
CMa3bIBaKOLLMMU CBONCTBaMU MNMPU BbICOKMX
Harpyskax, 4to obrneryaeT rpaHu4Hoe TpeHue,
HO MO-NpeXHeMy CTpagaeT OT CKMOHHOCTU K
OKUCTEHUIO, TPEBYS YacToii OYUCTKI ABUraTens
AnA yaaneHus oTnoxeHuin. Kactoposoe mMacrno
[0CTaToO4HO LUMPOKO MCMONb30BArioch Ha Crop-
TUBHbIX COPEBHOBaHMUSAX HECKOSBKO NIET Hasag, 1
[0 CUX Mop eMy HaxoguTcs HeKoTopoe
npvmeHeHve. Bbl Bcerga cMoxeTe oTnnymnTbL
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CucrtemMbl CMa3Ku n oxrnaxaneHus aBuratens

OBuraterb, paboTatoLLMiA Ha KaCTOPOBOM Macre,
Gnarogaps ero xapakrepHomy 3araxy.

MwuHepanbHble Macna

370 Hamboree LUMPOKO MCMonb3yeMble Macra,
KOTOpble Nory4yalT nyTeM NodpaKLMOHHON
NepEeroHKu 13 Cbipol HedhT, KoTopyto AoBbIBAIOT
13 Heap 3emnu. BeHsnH nonyyatoT U3 Toro xe
CbIpbs, TEM >Xe caMbiM MeTogoM. MuHeparbHble
Macra crocobHbl MPOTUBOCTOSATL Goree BbICOKMM
TemnepaTypam U MeHee CKIOHHbI K OKUCMEHMIO,
6narogaps 4yemy oHW Oonee MOAXOAST MOA,
YCIOBYSI BHYTPY ABUraTens.

CuHTEeTUYecKMe macna

CuHTeTNYeCKMe Macna - 3To anbTepHaTuBa
MMHeparbHbLIM MacnaMm, nosly4eHHas Xummyec-
KM nyTem. CUHTETUYECKE Macra He CKIOHHbI K
OKVICIIEHMIO 1 0BMagaloT eLle MyydLLMmM cMasbl-
BaloLMMK cBOMCTBaMM, Bnarogaps Yemy OHv
npeanoYTUTENbHBI ANA COBPEMEHHBIX BbICOKO-
CKOPOCTHbIX ABuraTeneii 60rbLUIOA MOLLHOCTH,
HECMOTPSI Ha OLLYTUMO GorbLLyto CToMMOCTb. Cy-
LLIECTBYIOT KaK YaCTU4HO, TaK W MOJTHOCTBLIO CUHTE-
Tuyeckme macna. NonycuHTeTUYeckue macna
ABMNSAIOTCA HENMOXUM KOMMPOMMUCCOM MeXay
XapaKTEpUCTUKAMU N CTOMMOCTBIO A OOmMbLLMH-
cTBa Apuratenen, kotopble haKTU4Yeckn He
HY>KOIOTCA B MOIMHOCTBLIO CUHTETVMECKUX Machax.

Knaccugukauus macen
AwmepukaHckuin UHctutyt Hedtn (API) n O6-
wectBo ABTOMOBUNBHBIX WHXeHepoB (SAE)
-o6LLecTBa, OTBETCTBEHHbIE 3a UCMbITaHWE U
KnaccuduKaLmio Macer, ¥ Ha JaHHbIA MOMEHT
Knaccudprkauma Bcex Macen B BenuvkobpuraHum
Npou3BOAUTCA B TEPMUHAX MPUMEHUMOCTM
(wkana API) n BaskocTy (kana SAE).

MpumeHMMoCTb

Kop, u3 aByx ByKB KrnaccumLmpyeT Macha ¢ Toqkv
3peHns xapakTtepa npumeHeHus. Mepeas Oykea
onpegensieT TN AsuraTens, B KOTOPOM MOXET
ucnonb3oBaTtbes Macro. Bece macna, ncnonbs-
3yemble B 6EH3VHOBBIX ABUraTensix, UMetoT 0603-
HadeHue "S" - Ang gBurartenemn ¢ NCKPOBbIM 3a-
»uraHvem. Macna aonst ausenbHbIX ABUraTenei
MmMetoT knaccudmkaumio "C" - ana asuratenen
BHYTPEHHETO CropaHusi C BOCMIIAMEHEHNEM OT
oKaTus.

Btopas 6yksa onpepenseT ka4ecTtBo macna.
Knaccudmkaums HaumHaetcsi ¢ Oyksbl A 11 B
HacTosiLLiee Bpems AoXoauT Ao Gykebl J, koTopast
COOTBETCTBYET Macry CaMOro BbICOKOIO Ka-
yectBa. [lo mepe pa3BuTua macen GyayT
Crorb30BaThCs MocrneaytoLLvie Gykebl andaBuTa,
a bonee paHHMe copTa CTaHyT oTMupaThb.
[Mpous3BoaUTEN MOTOLMKITOB YKa3bIBAIOT HUSLLINIA
COpT Macna Ans JaHHOro ABUraTens, Hanpumep,
SE, SFumSG.

YCrnoXHsET NonoXeHne Aen HECKOMBbKO OTIIMYHasA
cuctema, ucrionbsyemasi Accoumaumen Esponeit-
ckmx AsTomobunectpoutenen (ACEA). B aton
knaccudpmkaumm Gyksa G ykasbiBaeT Ha GeHaun-
HoBble 1 D - Ha ansenbHble ABurateny, a Ldpa
nocne OykBbl 0603Ha4aeT copT. Tak, 3KBMBaNEHT
SE - G1, SF cootBetctBYeT G2, 1 SG - G4 1 G5.

BsiskocTb

[o Hactynnenns 20-x rofos MpOLLIoro CTonetus
Macra noapasaensanuch Ha nerkue, cpegHue unu
TSXKENbIe COrMacHo MX rycToTe, Unu "BA3KoCTU'.
Ho co BpemeHem nosiBunacb HeOGXOANUMOCTb B
coagaHuy Boree ToYHoI cycTeMbI; MoaToMy SAE
NpeacTaBUno CTaHOAPTU3NPOBaHHYO Krnaccudn-
KaLmio macer, KoTopas OCHOBbIBanach Ha npo-
BEIEHUN VCTbITaHWiA BA3kocTy npu OF n 200F.
Mapku SAE 20, 30, 40, 50, ctaHgapTusunpo-
BaHHble Npu Goree BbICOKUX TemrepaTypax,
COOTBETCTBOBANM "neTtHuM macnam'. Mapku SAE
5W, 10w, 15W, 20W, cTangapTusnpoBaHHble
npu 6onee HU3KUX TeMNepaTypax, COOTBETCTBO-
Banu "3MMHUM Mmacnam”. Yem Gonblue vucno,
TeMm rycToTa Macna BblLLie, CrieA0BaTensHO, Bbille
N Temnepatypa, Npy KOTOPO OHO MOXET pa-
BoTaTb, CoxpaHsisi CBoto BA3koCTb. C Tex nop Bce
Macra obpenu eavHyto KrnaccudmKaLmio - OOHAM
4MCIIOM, KOTOpOE OMpPeaensieTcs BA3KOCTHIO.
MpoGnema macen, Mapk1poBKa KOTOPbIX BbINOI-
HeHa OOHWM YMCIIOM, B TOM, YTO OHU MOTYT
apekTUBHO paboTaTb TOMbKO B Y3KOM TEM-
nepaTypHOM AvarnasoHe: XMOKOoe Macrio XOpoLUo
3UMOI UMK ANSI XONOAHOro 3anycka, HO npu
NOBbILLIEHUN TemnepaTypbl OHO CTAHOBUTCS
CIVLLKOM XWAKMM U He obecneuymBaeT non-
HoLeHHON cma3sku. HanpoTus, Bsiskoe Macno

Puc. 5.2a
FpaHUYHBIN pexnum

Yo N RN

XOpOLLO paBoTaeT B ropsumX YCIOBUSIX U Nocne
nporpeBa ABUraTernsi, HO OHO CIULLIKOM Bsi3koe
Ons obecrnedeHnst ObICTPO LPKYMSLMA 1 CMaski
BO BpEMs XONOAHOro 3amnycka, us-3a 4ero
BO3HUKaeT TpeHue. Heckonbko net Hasag
HeoBXO0AMMO ObINo MeHATb Macno Npu cMeHe
cesoHa, a He nocne npobera onpegeneHHoro
KunomeTpaxa!

B 60-x vcnonb3oBaHne NONMMEPOB C AJIMHHOW
Liernoykon Anst yrny4ylleHusi MHAeKca BSI3KOCTU
NpuUBENo K CO34aHMio MAaLUMHHBIX Macern co
CIOXHO MapKUPOBKOW, KOTOPbIMW BCE Mbl TENepb
nonb3yemcs. lNo-Buanmomy, Hamboree LUMPOKO
ucnonb3ayetcs 10W40, koTopoe paboTaeT Kak
xuakoe macrio 10W npu OF, n 40 npu 200F. Y
TPaHCMUCCUOHHBIX Macen, MapKUpyeMmbIxX
OJHVM YMCMOBbIM WHAEKCOM, eCTb CBOW COb-
CTBEHHbI AyanasoH UHAEKCOB Bs3KocTu Nno SAE,
KOTOpblE HE COOTBETCTBYIOT CMOXHbIM MapKu-
pOBKaM MOTOpPHbLIX Macern. TpaHCMUCCUMOHHbIE
Macrna MpYMEHSIIOTCS B MaLLUMHaX, OCHALLIEHHbBIX
oTaenbHoKkopobKonepeaay.n mMmapkupoeka SAE
80 1 90 obbl4Ha B Takux crnyyasix. B rpy6om
NPUBNMKEHNN TPAHCMUCCUOHHOE Macrno ¢
MapkupoBkoii Mo SAE 90 Gyaet obrnagats Toi xe
camoli BSI3KOCTbIO, YTO 1 MOTOpHOe Macro SAE
50. TpaHcMUCCHOHHBIE Macra, UCToNb3yemble
Ons ocobbIx Lenei, oTMeYeHbl npuctaskon EP
-Ansi NPEeAEnbHbIX AABNEHUI.

Overb BHCOKaR Harpyska

Overs HHSKG.;\\

TONUIMHE MNEHKN w——t

N CKOpOCTE

Puc. 5.26
TOHKOMNEHOYHbIW PEXUM

o
i V/ Huakan ckopocTs %

BuicokaaHarpyaka

ToniuwHa = Hebonsiuoe
nNeHKu T— TEYEeHWe Macna
o4
Puc. 5.28 'mppoamHaMmuyeckumn Huaxan Harpyaka
PEeX1M TpeHus
Buicokan ckopocTs
Tonwm+a &= [lamuHapHoe
nheHkH - TEHEHNE
g - Macna




CuctemMbl CMa3Ku U oxXnaxaeHusl ABuraTens

lMpucadku Kk Mmacnam

Mpn npousBoAcTBE AN YNyuLUEHUS
XapaKTEPUCTUK Macra Kk Hemy [oGaBnsioT
pasnuyHble NPUCaaKM.

Motowme npucagky  ynyuLwalT — OYUCTKY
OBuratens, ocobeHHo B Harpetbix obnacTsix,
yOepHVBast NOGOYHBIE MPOAYKTHI OKUCTIEHMS B
cycreHsuu, Takum obpasom npenoTepallas
Koarynsiuuio obpasyroLLMXCA OTMOXEHUIA CMON
1 nakoB. EQMHCTBEHHOW NpuymnHoi BeicTporo
3arpA3HeHVsl Macra SIBMsSieTcsl BbINONMHEHNe
CBOE (PYHKLIMN MOIOLLIIMM MPUCaAKaMK.

AvcnepcaHTbl KOHTpOMVpYtoT
ocafkoobpasoBaHie npu HU3KMX
TemMnepaTypax W OTBOAST  OCTaToYHble
COCTaBMsioLLME  MPOOYKTOB  CropaHus B
CycrieHauto.

MHMGUTOpPBLI  KOpPO3UM U OKUCHEHUA
CHWKAIOT CTeMeHb OKWUCMeHUs Macrna u
KOHTPONMpYtoT pasnuuHyto KOppOo3uio,

BbI3bIBAEMYHO KUCNOTaMU 1 BOAAHLIM MapOM.
MpoTMBON3HOCHBLIE NPUCAOKU NPEedoXPaHSoT
TpyLLUMecs yanbl OT U3Hoca, yny4llas NpoYHOCTb
nneHkn. 3To ocobeHHO NonesHo Ans y3rnoB
KranaHHOro MexaHusma, B KOTOPOM OObIMHO
MPUCYTCTBYET rpaHN4YHoe TpeHUe.

Mpucapkn, ynyywarowme cMa3oyHble CBOICTBA,
CHIKaIOT TPEeHNe TSXKemno HarpyXeHHbIX Bpa-
LLi@OLLIMXCA M MocTynaTensHO NepeMeLLiaroLLMXcA

YarioB.

AHTMBCNEHMBalOLLME  MPUCAOKUM  CHIDKAIOT
neHoobpasoBaHue, BbI3BaHHOE
nepevelLMBaH/NeM B kapTepe Macna c

BO3AYXOM MOA, BO3AENCTBUEM TypOyneHTHOCTH,
Hapyllaloleli  MOBEPXHOCTHOE  HaTshKeHue
ny3blpeil. MeHoobpa3oBaHve yXyaLaer
cvasblBalolLMe 1 oxnakgawolme —CBolicTBa
Macra 1 yCUn1BaEeT OKVCIEHME.

Mpucapku, nNpepoTBpalLalome 3acTbiBaHUe,
CHWXaloT TeMnepaTypy 3aTBEpAEBaHUA Macna,
Grnarofaps YemMy OHO He TaK ferko 3arycteBaeT
NPY HU3KUX TEMMEpPATYPaX.

Mpucapku, ynyJlwatowme MHAEKC BA3KOCTU,
CMocoBCTBYIOT YBEMUHEHWIO BA3KOCTV Ha ropsiyem
N CHYDKEHWIO BSIBKOCTV Ha XONOAHOM [Buraterne,
a Takke KOHTPOMNUpYKT pacxof macna u
ynyyLwalT xonogHbl nyck asuratens. OHu
obecne4mBatoT cMasblBatoLLe CBOICTBA Macra,
nofoGHbIE CBOMCTBaM BA3KUX Macer, U CBolCTBa
TeKy4yecTy, NofobHbIe CBOVCTBAM >KMOKUX.

3 Cucrembl cma3ku
YeTbIpeXTaKTHbIX
aBuratenen

Lupkynayus

Bo Bcex coBpeMeHHbIX YeTbIpexTakTHbIX ABU-
raTensix Ucnonb3yeTcsi PELMPKYNALMOHHAs CUC-
Tema cmaskm (cm. puc. 5.3a). Hacoc c
npvMBoAOM OT ABUraTens HarHeTaeT Macro
Yepes unbTp U KaHasbl B kapTepe asuratens
Unn Yepes TPYOKM, pPacronoXeHHbIE CHapyXu
[ABUraTens, K ero OCHOBHbIM HarpyXeHHbIM
30HaM. OcHoBHast MacronogsoasLlas
MarvcTpanb obecneumBaeT nogady Macna nog,
BbICOKVM JABMEHVEM K LLIATYHHBIM U KOPEHHBIM
noALUMMHNKaM KoneHyaToro Bana. Bropas
MacrionofsosiLLas MarucTparns NoAaeT Macro

nog Gornee HWU3KUM [ABMEHVMEM B BEPXHIO
YacTb ABuraTens, rae, nepes TeM Kak cTeub B
KapTep, OHO CMasbiBaeT Y3nbl MexaHusma
rasopacnpeneneHus.

Ha HekoTopbIx ABvraTensix Yepes ceBeprieHve B
LuaTyHe Macro pas3bpbI3rBaETCs Ha MOpLUEHb W
CTEHKN LMNUHAPa AN UX OXIaXKOEHWS1 1 CMasKu.
Ha gpyrux nogobHasi cxema BbINOMHEHA Npu
MOMOLLM KaHaroB B KapTepe, BeayLUMX K Mac-
NsHbIM hOpCYHKaM, KoTopble pasbpbi3rvBatoT
Macrio Ha 3TU 30HbI. B npounx criyuasix nx cMaska
OCYLLECTBNSIETCA MacnsiHbIM TyMaHOM, Mnpu-
CYTCTBYIOLLMM B KapTepe, unv 6apbataumenn mac-
na (Bo3gelniCTBMEM LUEeK BpallaroLlerocs Ko-
TeHYaToro Bara Ha Macro B NofoHe KapTepa).
Ha GonbluMHCTBE ABUraTeneii MOHOOGMNoYHON
KOHCTPYKLMM Macrio Takke NnofaeTcs Yepes Barbl
TPaHCMWCCUM AN CMa3ku BTYNOK, Ha KOTOPbIX
BpaLLatoTCs LLECTEPHW. 3TO Macro U Macho 13

nogaoHa Metooom pa36pr3I'I/IBaHVIF| CMasblBaeT

3y0Obs LLIECTEPEH KOPOBKY Nepeaady, HaXoOALLMXCS B
3aLenneHnm.

XpaHeHue

CyLLECTBYIOT [Be OCHOBHbIX PELWPKYMALMOHHBIX
CUCTEMbI, WUCTOMb3yEMblE Ha YeTbIPeXTaKTHbIX
OBUraTensix; OHU OTMMYaloTCs Crnocobom xpa-
HeHVs Macrna Ha MawuHe. B cucteme c "cyxum
KapTepom" Macro cTekaeT B MOOAOH KapTepa,
OTKyda OHO 3acacbiBaeTcsl Yepe3 PuUnbTp

OTKauMBAIOLLEN CeKUMe MacnsiHoro Hacoca u
rNofaeTcs K BHELLHEMY MacrisiHoMy 6aKy, roe oHo U
copepxutea (cMm. puc. 5.36). Ha psge cuctem c
"CyXum KapTepom" pama MOTOLMKNA BbINOMHAET
PyHKUMIO MacnisiHoro Gaka (cm. puc. 5.3B).
Cuctema ¢ "MoKpbIM kapTepom" -Hanboree npoc-
Tas pa3HOBUAHOCTb cUCTEMbI cMa3sku. Macro

Puc. 5.3a TunnyHas peunpkynsiuMoHHasi cucteMma cmasku (Kawasaki ZX-6R)

1 MacnocbopHuk (noddoH 8 Macnonodsodswull kaHan 14 [famyuk OasneHusi macna
Kapmepa) K orlopam KoneHYamoeo 8ana 15 Macrnonodsodsuwuil kaHan

2 Cemyambill MacrsHbIl ¢ourbmp 9 LLlecrmepHs Mygbmii cmapmepa K 207108Ke YUIMUHOpos

3 MacnsiHbili Hacoc 10 Pomop eseHepamopa 16 Kpbiwka pacnpedenu

4 PedyKyuoHHbIl KnanaH nepemMeHHo2o moka mersibHOZ0 8ara

5  MacnsHbiii purismp 11 Macnonodgodsiwuli kaHan 17 PacnpedenumernbHbiil earn

6 MacnsHsitl paduamop (cucmem k mMygpme cmapmepa 18 MacnsHas Mazucmparib
oxnaxdaemozo muria) 12 [MepsuyHsill 8arn Kopobku nepedad 19 MacnsHble mpy6Ku

7  KoneHyameii earn

13 BmopuyHsili ean kopobku nepeday 20 CrusHasi ipobka

21 MacnsiHble ¢hopCyHKU



5«4 Cuctembl cMa3Ku U oxnaxaeHusa aBuratens

A=

Macnarewi Gax ([pama)
MacnaHeii Hacoc
CetuaTuii gnsTp
MacnononaioLLmii
KOHTYP (Takxe

cm. Bensie cTpenki)
OrxaumsaioLmi
MECHAHBIN KOHTYP

ATV

()]

Puc. 5.38 Cuctema cmasku ¢ CYyXUM KapTepom, B KoTOpoWn NCNONb3YyHTCA 3N1EMEHTbI pamMbl

MOTOLMKNa

MacnrHL Bak
Cervarteud gpuneTp
MacnrHed Hacoc
HarHetaTensHuii MachaHLA
KOHTYD

Otxa mMBaioLLimid MacaaHbIA
KOHTYD

COLEPXKUTCS B BbICTYNAIOLLEN YacTu KapTepa,
KOTOpasi HOCUT Ha3BaHWe NOALOoHa, MU Macro-
cbopHuka (cm. puc. 5.3 r-a, ctp. 5.5 n 5.6), ato
VICKITHOYAET U3 CUCTEMbI HAarHETAIOLLYIO CEKLVIIO
Hacoca, crnefoBaTerbHO, YNPoLLAET 3KCnyaTta-
umo. Kpome Toro, otnagaeT HeobxoanmMocTb B
rovcke MecTa Afisl PacronoXeHUst MacrsiHoro
Gaka, XOTs U3-3a Hanu4us NoAaoHa BbicoTa
[BUraTensi HECKOMBKO YBENMUYMBAETCS.

Ouucmka

Mepen Tem, KakronacTb B HACOC, MAaCcHo MPOXoaUT
yepes ceTtyaTtbll UnbTP C MENKON SAYENKON,
pacrnonoXeHHbI B MOAAOHE UMM B MacnsiHOM
Oake, B 3aBVICUMOCTH OT TUMNa cuctembl. Ha sTom
unbTpe oceAaloT BCEBO3MOXHbIE KPYMHble
YacTuLbl MeTanmnmMyeckor CTPYXKW, Harapa,
NPOKIaAOoK U YNOTHEHWIA, TEM CaMbIM NPefoT-
BpalLL@eTcs VX nornagjaHyie B Hacoc Unv ntoGoi 13
KaHaroB.

Mocne Hacoca Macno NPsMO UMM KOCBEHHO
nogaeTcs B (OUnbTP, KOTOPbIA OYMLL@ET Macro
OTO BCEX OCTarOLLMXCSt MENKO3EPHUCTBIX YacTuLl,
MoryT npyMeHSTbCS Kak LieHTPoGeXHbIe, Tak 1
OymaxHble oUrLTPbI.

LlenTpobexHble punbTpbl

Macno npoxogut yepes GapabaH [LeHTpudyry],
pacronoXeHHblii Ha Landpe KorneHyaTtoro Bana
(cm. puic. 5.3 e-x, cTp. 5.6). bapabaH Bpallaetca
C TOW >Ke Camoli CKOPOCTbIO, UTO U KOMeHYaTbIn
Ban, B pesyrbTaTe Yero Bce UHOPOAHbIE YacTULIpl,
BEC KOTOPbIX NPEBbILLAET BEC Macra, oTopacsl-
BalOTCA LIEHTPOOEXHON CUMNOiA 1 OCTaloTCsA Ha
CcTeHkaxbapabaHa.Nno3BonssSIoYNLLEHHOMYMaCTY
BbITEKaTb Yepes LieHTp GapabaHa B ABUraTerb.

dunbTpyrowne snemMeHTbl

CyLLecTByHOT UrbTPbI ABYX Pa3n4HbIX TUMOB: CO
CMEHHbIM 3rIEMEHTOM, B KOTOPOM 3f1EMEHT U3
rocoprpoBaHHOI Bymary pasMeLLeH B Npunvee,
ABMALLMMCS YacTbto Asuratens (cm. puc. 5.3r),
1 CO CMEHHbIM OUIBTPOM, B KOTOPOM 3rEMEHT 1
ero kopnyc npeacTaBnstoT cobolt eauHbIA He-
pasbeMHbI y3en (OH HaBUHYMBAETCH Ha BbICTY-
natoLLyto YacTb KapTepa, cM. puc. 5.33, cTp. 5.7).
Ha cerogHs pacnpoctpaHeHbIpubTpbl CMEHHOO
™na M1 "HaeBuH4MBatoWmecs unbTpbl’). OT
Hacoca Macno nonagaet B UNbLTP 4epes
OTBEPCTUE B KapTepe, NMOTOM OHO MporyckaeTcs
yepes rochprpoBaHHbI BYMadKHbIN 3NEMEHT, rae
OuNLL@ETCA M 3aTeM BO3BpaLLaeTcs B kapTep
Ons pacnpegeneHns no asurartento. dGunbtpy-
IOLLMIA BMEMEHT 0BbIMHO COAEPKUT NEPENyCKHON
KranaH, KoTopblii MO3BOSIAET nepenyckaTb Macno
npun 3acopeHun pUrbTPYIOLLEro areMeHTa [cm.
naparpad 4).

4 Cucrtembl cMa3Ku
YeTbIPeXTaKTHbIX
aBurarenem -
MacrnsHble Hacochl

B peumpKyrsiLMOHHOI CUCTEME CMa3kn YeTbIpEX-
TaKTHOTO ABuratens HeoGXxoaMMonoaaBaTe Mac-
110 Mog, AaBMEHNEM YePe3 MacomnoABoAsLne



Cucrtembl cMa3Ku 1 oxrnaxaeHus aBuratens
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MacnsHbIt chunsmp

lMepenyckHoll KnanaH
PedyKyuoHHbIl KnanaH

Cemyamiti

MacnisiHbil Hacoc

MacnocbopHuk (noddoH kapmepa)

O©CoO~NOORAWNE

O
®)

02

MacnopacnpedenumerbHast mpybka K 20/108Ke UuUnuHOpos
PacripedenumernbHbili 8a1 8M1yCKHbIX KanaHos
PacripedenumeribHbIl 8ar 8bIMyCKHbIX KnarnaHos

Puc. 5.3r Cuctema cMasku YeTbIpexLuIMHAPOBOro ABUraTens ¢ “MOKpbIM KapTepoMm"

KaHanbl 1 Tpybku B ABuratene; Ans 3Toro
NPUMEHSIETCA HAacoC C NPUBOAOM OT ABUraTensi.
CyLiecTByeT TPM OCHOBHbIX TWMa HACOCOB:
NMyHKEPHBIA HAacoc, LLecTepeHYaThblil Hacoc K
3KCLIEHTPUKOBbBIN POTOPHBINA (U TPOXOWUAHBIN)
Hacoc. U3 Tpex nepeyncrneHHbIx Hauborbluee
pacnpocTpaHeHue Nomyymnr NocHeaHNiA.

Hacoc nnyHxepHo2o0 muna

MnyHXepHbIi Hacoc oBbIYHO BCTpeyaeTcs Ha
CTapbIX MallUVHax, OCHALLEHHbIX cucTeMamMu
CMa3Kku C' CyxuM KapTepoM", criegosaTensHo, OH
VIMEET HarHeTaloLLylo 1 OTKaYMBAIOLLYIO MITyH-
KepHble cekuum (cMm. puc. 5.4a, ctp. 5.7).
Kopnyc Hacoca ycTaHaBnmBaeTCst OKosIo KoHLa

pacnpenBana, a NpuUBOA NYHXEPOB Hacoca
OCYLLECTBNSIETCS OT Nanblia 3KCLEHTPMKA Ha
KOHLIe pacnpefenuTensHoro Bana. Maney npu-
BOAVT B ABIDKEHME CKOMb3ALLNIA BrioK, KOTOPbINA, B
CBOlOOYEpEAb.NOAHNMAETUONYCKAETIYHXEPbI.
[rnameTp HarHeTatoLlero nnyHxepa MeHblue,
YeM y OoTKauMBatoLLero. 3To rapaHTUpYeT, YTo
KONMYeCTBO Macra, B KOHEYHOM cyeTe nopa-
BaeMoro B kapTep, OyAeT MeHbLLE Npou3Boau-
TENbHOCTU OTKauMBatoLLEel cekLumm Hacoca. B
CBOIO OYepeb 3TO O3HaYaEeT, YTo kapTep Oyaet
cBoOOAEH OT OCTaTOYHOro Macna, kotopoe B
NPOTVIBHOM CTyjae YBrekaroch 6bl MaxoBUKAMM.
B HwXHen YacTy kaxxgow MnyHXepHoOW cekumn
YCTaHORMeHb! 0bpaTHble KrarnaHa, HanpaernsioLLye

i)

MOTOK Macha K ABUraTernto U MacnsiHomy Haky.
[nyHxepHbI Hacoc obecneumBagTTiogady Macna
nop, BbICOKUM AaBrneHnem, Ho obnaaaeT marnom
NPON3BOAUTENBHOCTLIO.

LllecmepeHYambIli Hacoc

B aByX pacToueHHbIX LMMMHOPUHECKUX MHe3aax
KOpryca LecTepeHYaToro Hacoca NnoMeLLEHbI
HaxXoAsILLMECS B 3aLEMNneHun LLECTEPHU (CM. pUC.
5.46, c1p. 5.8). LLlectepHn ycTaHOBMEHDI TaK, YTO
MeXay HAMM 1 CTEHKO Kopryca obecrneumBagTcst
MVHMArbHBIA 3330p - Mexay 3yObsiMu U CTEHKON
OH COCTaBMSIET HECKOMNbKO ThICAYHbIX AroiMa.
Macrio noctynaeT B Hacoc C BryCKHOW CTOPOHbI 1
3axBaTblBaeTcs 3yObsMu LiecTepeH. Mexay
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Puc. 5.3e MacnsHbiin punbTp LeHTpobexHoro Tuna (0603HayeH Puc. 5.3x% lMocne CHATUA KpbIWKW unbTpa C BHYTPEHHEN
CTpenkon), 3aKpenreHHbIA Ha uande koneHyaToro Bana noBepxHocTu 6apabaHa MOXHO yAanuTb BCe NOCTOPOHHUE YacTuLbl
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3yObsMM LLIECTEPEH W KOPycoM oBpasyeTcs psg,
Kamep, 3anonHeHHbIX MacnoM. 3ybbs BpaLLato-
LMXCA LUECTEPEH FOHAT Macro B HanpasieHum
BpalLLEHVIsl, MOJABasi €ro Ha BbIMyCKHYIO CTOPOHY
Hacoca. B gsuratene ¢ "cyxum kaptepom" BTopast
ceKuma Hacoca obecneumBaeT oTkauvBaHWe
Macna B 6ak. Mo aHanorum ¢ nnyHwxepHbIM
HacoCOM, MPOU3BOAUTENBHOCTL OTKaYMBatoLLEen
CEeKLMM oIPKHa Obib GomnbLUe NoaatoLLeit CekLmMm,
4yTOObl B KapTepe He cKarnnmeariocb Macro.
LLlecTepeHyaTbIii Hacoc obecreumnBaeT cpepHee
[aBneHve macna npu cpegHein npowssoau-
TENbHOCTU.

3kcueHmpukoeble POMOPHbIe, unu
MpPOXOUdHbIe HacoChl

TpoxomaHbI HAacoC COCTOMT U3 Napbl KOHLIEH-
TPUYECKUNX POTOPOB, PACMOMNOXKEHHBIX BHYTPY
Kopryca Hacoca LmnuHapudeckon gopmel (CM.
pvc. 5.4B, cTp. 5.8). Mpodurb BHYTPEHHEO U
BHELLHEro pOTOPOB XOPOLLO BUAEH Ha PUCYHKE.
YeTblpexKynaykoBbIi BHYTPEHHUI poTOp cae-
naH TaK, YTO NpWU BpalleHWW OH YBreKaeT
NATUKYNa4YKOBbIA BHELLHMI poTOp 3a coboit,
rornepeMeHHo yBernuunBas 1 yMeHblLas 0obem
nornoctn Mexay Kynadkamu. 3a cyeT
COOTBETCTBYIOLLIEFO PACMONOXKEHMUS BIYCKHOTO 1
BbIMYCKHOIO KaHaroB C OfHOW U3 CTOPOH Kopriyca
Hacoca, Macrio 3acachIBaETCS BO BIYCKHO KaHan
paspexeHnem, 0OpasytoLLMMCS MpY yBEMYEHN
obbema MonocTu, U HarHeTaeTcs B BbIMYCKHOM
kaHan rnon AaBMNEHVEM  MPUyMEHbLLEHUM
obbema nornoc.

TpoxomaHbIn Hacoc obecrneumBaeT nogady Macna
nog, BbICOKMM JaBrieHWEM, C BbICOKOW Mpoun3-
BOUTENBHOCTLIO, U NO3TOMY Aris GonbLUMHCTBA
OBuraterneli Npou3BOAUTENM OTAAT Mpearnoy-
TEHVE UMEHHO emy.

5 CucrtemMbl CMa3Kku
YeTbIPeXTaKTHbIX aBuraTtenen
- AaBlieHne macna,
npenoxpaHuTernbHbliE U
nepenyckHble KnanaHa

HaeneHue macna

[Ina adhdpexTVBHON paboTbl CUCTEMBI CMa3Ky LMp-
KynmpytoLLiee B Held Macrio JOIMKHO NoJaBaThes B
onpegerneHHble 30Hbl NMof, COOTBETCTBYHOLLMM
nasneHnem. [ns obecneveHns rmgpoanHa-
MUWYECKOTO PEKUMA TPEHMUS B 30HE KOPEHHBIX U
LATYHHbIX MOALIMMHUKOB KOreH4aToro Bana
HeobxoaumMo nopfdepxvBaTe Gornee BbiCOkoe
baeneHvie. OgHako, eCriu To e camoe AaBneHne
OyOeT noanepKVBaTLCS B APYIUX YacTsX ABvra-
Tens, Nnof, ero BO3AENCTBUEM MOrYT BO3HUKaTb
NPOpPbIBbI YINOTHEHWIA U MOATEKAHUS CANBHUKOB.
Hacoc cnyxut ans cosgaHust B cucteme nep-
BOHaYarbHOro AaBreHnsl, KOTOpoe 3aTeM pery-
NMPYeTCsi CEYEHNEM KaHarnoB 1 Tpyb 1 "penyk-
LIMOHHBIMU KranaHamm', KoTopble orpaHuvBatoT
pacxop, Yepes MarvcTparb, ApOCCEnMpys MoToK
Macna. PegyKuyoHHble KranaHa crnocobCeTsyroT
noAAepXaHvio AaBreHnst B [MaBHOW MacnsHon
MarucTpanu, BedyLUei K kKorneH4yaTomy Barny, 1
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Puc. 5.33 MacnsiHbI ounbTp cMeHHOoro Tuna (" HaBUHYMBalowWwmics counbtp")

1 [lepenyckHol knanaH

2 Qunbmpyrowuti anemeHm

3 Kopnyc

4 ObpamHbii KraraH (OmMKpbI)

5 PesuHosoe yriiiomHeHue
Kopriyca

6 OmHacoca

7 B macnsHyto macucmparis

~

V13 MECNAHOID  sslgiee-
Gaka

-l V13Kkaprepa

K apuratenio -

- B Macnaruid Gak

Puc. 5.4e MacnsiHbIi HacOC NITyHXepPHOro Tuna
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Puc. 5.46 MacnsHbIn Hacoc WwecTepeH-
Yyaroro Tuna

MOHVKEHWIO JABMNeEHNs Macna, NoABOAUMOrO K
y3nam KranaHHoro mexaHusMa. BonblumMHCTBO
MOTOLIMKIOB OCHALLIAETCS AATYMKOM [JABMeHus
Macna (cM. noavumio 14 Ha puc. 5.3a, c1p.5.3)
W NaMnon aBapuNHOW  CUrHanMsaumu,
3aropatoLLEecs NpU HU3KOM JABMEHUN UIMU €r0
OTCYTCTBUM W TacHylWleln npu cosgaHum
JaeneHus. Psa MOTOLMKIOB OcHallaeTcst Aat-
YMKOM YPOBHA Macna u namrnoi aBapunHON
cUrHanmsaumm; Takasi cxema rnorb3yercs ocodom
MonynsipHOCTBIO Y koMMaHum Yamaha. MpyHumn
[EeCTBYSI AaTYMKOB JABMEHUSI U YPOBHSA Macra
onucaH B 10 Masge.

MpovssopuTenm 00bI4HO yKasbIBatoT
KOHTPOMBHOE ~ 3Ha4YeHWe AaBreHust  Macna,
KOTOpOE TO3BOISIET MNPOBEPUTL AABMEHME B
cuUCTEME CMasku, ecniv ecTb NMOJO3PEHUsI B ee
nospexaeHun. OBbIYHO NpOBEPKa AABIEHNS B
TMaBHON MacnsHOW MarucTpany Npou3BOAUTCS
nMpu MOMOLWM MAacrfsiHoro MaHOMETpa, Npu
337)aHHOM YacToTe BpALLEHUst U TemnepaType
OBurarensi.

MMpedoxpaHumenbHbil KnanaH

MpenoxpaHuTenbHbIiA KranaH nenonb3yeTcs Ans
orpaHWYeHns obLLero faBrieHUs B cucTeme.
KnanaH npeacransieT coboli cTanbHow Lapuk
unm HeborbLUON NopLUeHb, yaepXuBaeMbIi B
3aKPbITOM COCTOSIHWM MPYXWHOW, NPOTMBO-
cTosiLLen aaBneHunto Macna (cMm. puc. 5.5a). Mpu
MOBbILLIEHMN YacTOTbl BpaLLeHVst [surartens, a
3HaYWT, 1 Hacoca, AiaBrneHne Macria Bo3pacTaeT, B
KOHEYHOM CHYETE, OHO [JOCTUraeT YpOBHS, Mpu
KOTOPOM OTKpbIBaeTCS MpefoXpaHUTENbHbIi
KrnaraH, ro3Borss U3nuLLKaM macra nepetekatb
obpatHo B kapTep. MpegoxpaHuTernbHbIi KrnanaH
HeobxoavM Ans NPeoTBpaLLEeHNs MOBPEXAEHUI
YNNOTHEHWI U MPOKNaAoK Moj Bo3aencTBreEM
13BbITOYHOTO AABMEHUS Macra, Koraa Asuratenb
paboTaeT Ha BbICOKVX CKOPOCTSX. Takum obpa-
30M, MpeaoXpaHUTENbHBIA KranaH Mo3BonseT
obecrneuunTb JOCTaTOMHO BhICOKOE JaBneHve npu
HU3KNX CKOPOCTSIX BPALLEHVs! ABUraTENsI.

<— Bsnyck

Puc. 5.4B MacnsiHbI HacoC POTOPHOro TUuNa

lMepenyckHolU KnanaH

OpHVM 13 BMAOB NpefoXpaHUTENbHOro knana-
Ha SIBNAETCA MepenyckHoW KnanaH, KOTopbIi
YCTaHaBMWBAETCA B MACIIIHOM KaHarle, BeayLLeM
oT chunbTpa K ABUraTento, HenocpeacTBEHHO
BHYTPU MacnsiHoro counbTpa (CMEeHHOro Tuna)
unn B GonTe KpenneHusi koprnyca MacnsiHoro
dunbtpa (cMm. puc. 5.56). Ero KoHCTpyKUmA
obecrieumBaeT OTKpbITUE, KORAa [JocTUraeTcst
Takoe BHYTPEHHEE COMPOTUBIIEHNE MACHsIHOMO
unbTpa, NpyM  KOTOPOM MOABOA Macna K
[BVraTento CUNbHO COKpaLLi@eTcsi, TO ecTb Npu
3arpssHeHn counbTpa. B HopmaribHbIX YCroBrsX
KnanaH Bcerga OCTaeTcs 3aKpbITbIM, HO ecru
PerynsipHo He MEHSTTb CPUIBTP 1 MACTIO, TO B KOHLIE
KOHLIOB COMITPYIOLLIAIA SMEMEHT MIOTHO 3abbeTcs
YNaBn1BaeMOoi rpsiabHo.

CornacHo Ha3BaHuWto, NepenyckHon knanaH
obecreumBaeT nepenyck Macna B 06xop, domnsTpa,
obecneunBasi 6ecnepeboliHyI0 LIMPKYNaLmio
macna. Tem He MeHee, B CBSi3W C TeM, YTO
unbTpaums Macna He OCyLecTBnseTcs, a
cnefoBaTenbHO, BCA rPAsb, COAepXaLLasca B
HeM, nornagaeT B ABUraTerb, 3TO NPUBOAUT K
YCKOPEHHOMY M3HOCY AeTanel aBuraTens.

O6pamHbIt unu "KOHMPOsIbHLIT'
KnarnaH

OBpaTHble knanaHa oGecrneYvBaloT NpoTeKaHue
macna no cucteme B 3a4aHHOM HanpaBneHum
(cm. puc. 5.58]. KnanaH yaepBaeTcs B 3aKpbToM
MONOXEHUM MPYKMHON 0 Havana LMpKynsauiv
macna. Kak Tonbko HauMHaeTca LypKynauus
macra, KnanaH oTKpbIBaeTcs, Mpornyckasi Macro
TOMbKO B OLHOM HanpagneHuu. Mpy NpexpaLLeHmn
LUMpKyNAUMM Macna knanaH 3akpblBaeTcs,
npefoTBpallasi yTekaHue mMacrna B obpatHom
HanpasneHuu.

6 Cwuctembl cMasku
YeTbIPEXTAKTHbIX
asuratenemn-
MacrnsiHble OxXnaguTenu

Ucnonb3osaHue

Macno, LMpKynupyroLliee B asuratene, BbInosHA-
€T BaXKHYH (yHKLMIO OTBOAA Terna OT OTAeSbHbIX
TennoHanps>kKeHHbIX 30H Aasuvrarens. ,ﬂ]‘lﬂ
npeporeBpalieHna neperpesa Macna
HeoOXoAMMO OXNaguTb ero nepep TeM, Kak
OHO CHOBa 6y,u,eT nogaHo K 3TUM HarpetbiM

30HaMm. [opsyee Macro npuM KOHTakTe cC
KUCINOPOAOM  OKUCNAETCA, W MpoucXoguT
Harapo- W nakoobpasoBaHue. B cucreme

CMas3kn C "CyxuM KapTepoM" MacnsHbid Gak
paccevBaeT GOrbLLYIO YacTb MOMyHeHHOro Tenna,
YTO [JoCTUraeTcs 3a CYET OXMaKJatoLLEero
adbdpexTta npum obTekaHUm Gaka NOTOKOM BO3AyXa.
AHanornyHyto cyHKLMIO BbINMOMHAET NOAAOH B
OBuratensx ¢ "MOKpbIM KapTepoMm', KOTOpbIi
YacTo AenaroT opebpeHHbIM AnA yBenuyeHust
nnowaau MOBEPXHOCTH, obTekaemon
BO3/IyXOM.

Puc. 5.5a PeayKumMoHHbLI MacnisiHbIN (hunsTp
1 Baenywka4d YnnomHumenbHas watiba
2 [llpyxuHa 5 Kopnyc knanaHa

3 KnanaH 6 BbinnyckHoe omeepcmue
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1 Kopnyc knanaHa
2 [lpyxura
3 CransHod Lwapuk

Puc. 5.56 lNepenyckHol knanaH B BUAe
6onTa kopnyca cdunbTpa

LlinaHr k wryuepam paguaTtopa
LnaHr k wTyuepam asuratens
Macnarsid gmnsTp

MacnaHeii Hacoc

htohy -

5.6a TunMyHasa cuctema oxnaxaeHus

1 CransHow wapuk
2 [pyxuHa
3 CeanoknanaHa

Puc. 5.58 O6paTHbIN knanaH

OpHako Ha asuraTensix, obragatoLLyx BbICOKOM
MOLLHOCTbIO, TaKoro ecTeCTBEHHOro pacce-
MBaHUSI TENMOTbI MOXET ObITb HEQOCTATOYHO;
HanpuMmep, Mpu TSHKENbIX YCIOBUSIX paboThbl
OBuraTens unuM B XXapKux KnuMaTu4eckux
YCINOBUSAX, @ TaloKe MpW OrpaHUyeHUn JocTyna
BO3AYyLLHOIO NMoToka naHensiMu obtekarenst. [Ans
ynyJlleHuss OTBoAa Tenna ycTaHaBnvMBaeTcs
MacnsHbI oXnaguTerb.

Tunbi oxnadumernel

CyllecTByeT ABe Pa3HOBUAHOCTUA MachsHbIX
oxriaavreneit. OauH BbINOMHEH B BULE paayaTopa,
B KOTOpPOM B Ka4yecTee oxnamu,arou.leﬂ cpenpbl

ucrons3yeTcst BoadyX, a BTopol - B Bufe pydalLiku
oxnaxaeHus. B HeM B kadecTBe oxnakaatoLLein
cpeabl UCTonb3yeTCs OXIaXaatoLLas XMOKOCTb
apurarensi.

OxJlauTeb PamMaTOPHOT'O THIla

OxriapguTeni Takoro Turna MoryT UCTorb30BaThCs
Ha MallUMHax Kak C BO3AYLUHbIM, TaK W C Xua-
KOCTHbIM OXraxxaeHneM. Hebonbluoi paguaTop,
B KaHanax KoToporo LiYipKynmpyeT macro, ycTa-
HaBINMBAETCA B MOTOKE BO3AyXa B NepeaHeii Yactn
MawuHbl (cMm. puc. 5.6a). [ina yBenuyenuns
MIOLLGAN OXNadKAAEMON MOBEPXHOCTU Ha KaHarax
pagmaTtopa cgenaHbl pebpa. [MoToku Bo3gyxa
obTeKaroT 3TV pebpa 1 paccenBaroT TEMso.

Oxnagutens ¢ pybalukoi
oxnaxxgeHus

OxnaguTenu Takoro Tuna MoryT NPUMEHSTLCS
TONbKO Ha MaLLUMHAX C XUAKOCTHBIM OXMNaX-
OeHvem. Pyballika oxnaaeHns pacrnonaraercs
B NepepHel YacTy ABuraTens u 4acTo Ucnonb-
3yeTcs B KA4YECTBE OCHOBAHMWA Ansi MacrsHoro
duneTpa. Macno ot Hacoca, nepef TeM Kak
ronacTb B MacrnsiHbIi hunbTp, NPOXOAUT Yepes
LieHTp pybaLuku oxraxaeHus (cM. puc. 5.66, cp.
5.10]. B pybalLke oxnaxaeHus UMEroTCs KaHa-
nbl, obecneymBaroLme LMPKYNALMIO OXMNax-
[JaloLLiei XXUAKOCTU 1 OTBOZ, Tenna oT HarpeToro
macna.

7 CwuctemMbl cMa3ku
¥ CMa3o4Hble MaTepuanbl
ABYXTaKTHbIX ABUrarenemn

CmasbigaHue

Bo Bcex ABYXTaKTHbIX ABUraTensix NpUMeHseTcs
cuctema cmasku "Ha nporap". Us-3a Toro, 4to
KapTep BbINOMHSAET BTOPOCTENEHHYIO (OYHKLMIO
HacoCHOW (NpoayBOYHON] KaMepbl, UCKMoYaeTcst
BO3MOXHOCTb MCMonb30BaHNA
PELMPKYNSALMOHHON CUCTEMbI CMasky, MOTOMY
YTO B 3TOM CIly4ae BMeCTe C TONMMBOBO3AYLLHOW
CMecblo B Kamepy  CropaHus  Yepes
npoAyBoYHbIE KaHarbl nonagarno 6bl ManuwHve
Kornm4ecTBo Macra. BmecTo 3Toro Ha ABYXTaKTHbIX
OBuratensx npuUMEeHsieTcs cuctema, B KOTOpOW
Macrio, 1crornb3yemoe At CMaskl, NMoJaeTcs B
HebOoMbLUMX KOMUYecTBaX, KOTopoe 3aTem
cropaeT C TOMMMBOBO3AYLUHON CMECHIO W
oTBOAMTCA  C  OTpaboTaBLMMM  rasamu.
COOTBETCTBEHHO OHa Ha3blBAETCA CUCTEMON
cMasku "Ha nporap".

Mpobriema, BoO3HMKalOLAA MpU CMaske YaroB
OBuraterns, 3aKnodaeTcs B TOM, YTO  Macrio
MOCTOAHHO CMbIBaeTCA TOMNMMBOM (CM. puc. 5.7a.
ctp. 5.10).



5*10 Cuctembl CMa3Ku U oxnaxageHusa aBuraTens

Puc. 5.66 Py6auwka macnooxnagurens

1 MacnsHbii Hacoc 3 [lodeod oxnaxdaroweli xuokocmu
2 Macnooxnadumesis 4 Omeod oxnaxdatoyell xudkocmu

MoawnHmk manoit
—"" rO/IOBKM LUETYHa

L [MopiieHy

NoavarHmk GorsLLowd
rONOBKM LUATYHA

KoperrHoi noawmnHnk

MIMmeHHO noaTomy B KayecTBe NOALLUMMHUKOB
HVDKHEW 1 BepXHEN rofioBOK LuaTyHa Bcerga
UCTONb3YIOTCS PONMKOBbIE MOALLNMHWKA C cena-
paTopoM, MOCKOIbKY OHW TPebytoT MeHbLLEro
KOMMYecTBa CMasku, Yem MOALLUMIMHUKA CKOMb-
XEHUSA, NMPUMEHSEMbIE B YETbIPEXTAKTHBIX ABUra-
Tensix. KopoGka nepepay pasvielLaeTcs OTaenbHO
OT ABUraTers, a NS ee CMasbIBaHUs UCTIONB3YeTCA
TPaHCMMUCCYOHHOE Macro. Ha psae KOHCTpYKUmIA
ABUraTens HapyXHble KOpeHHble MOALNMHUKA
CMa3bIBaloOTCs MacrioM, NMOCTYMaoLLUM U3 KO-
pobku nepepay, a BHyTPEHHWE MOALUMMHNKA
CMa3bIBaOTCS KannsiMy Macra, CTeKatoLLEero rno
CBEpreHuio M3 MPOAYBOYHOrO  KaHana.
CyujecTByeT ABa crnocoba nogayn macna:
npeasapuTenbHbIM CMELLMBaHNEM C GEH3VHOM
UM NPUHYAMTENBHOW nodaven npy noMoLuy
Hacoca.

CvcTeMbl ¢ NpeaBapUTENbHbIM
CMeLUMBaHUEM

HebornbLLoe KonM4ecTBO Macra B onpeaerneHHon
nponopLun cMeLLMBaETCA C ropioYMM B TOM-
TVBHOM Gake.

Mpy nonagaHum 1 ckaTm cMecy TorrvBa, Macna
1 BO34yXa B kapTepe YacTb Macna ocefaeT Ha
[eTarsix ABuraTens 1 cCMasbIBaET UX, a OcTarnsHoe
Macrio nofjaeTcsl B KaMepy CropaHusi Ans cMasku
CTEHKV LMnuHapa 1 NopLUHEBbLIX KoreL, 3aTem
OHO cropaeT 1 OTBOAUTCH C OTpaboTaBLUMMU
rasamu (cm. puc. 5.76]. Takass cuctema Hocut
HasBaHWe CUCTEMbI C NpeaBapUTENbHLIM CMe-
LUMBaHWEM WNA COBMECTHOWN CUCTEMbI CMa3ku.
Mponopums cmecy TonMBa ¢ MacrioM 00bIMHO
cocTaenseT ot 20:1 go 50:1 B 3aBMCUMOCTU OT
OBUraTensi U UCrorib3yeMoro mMacrna [CuHTe-
TUYECKME U KOHLIEHTPUPOBaHHbIE Macna gonyc-
KaloT yBENMYeH e Tonnvea B MPOMopLUN CMecH
0o 60:1).

HecmoTpsi Ha HebonbLLoe KONMMYeCTBO MC-
Morb3yeMoro Macria, HEBO3MOXHO NMPEANpUHSTL
YTO-HWUOYAL ApYroe, kpome obecrnedeHus um
[ABUraTensi B KonmyecTtBax, HeobxoanumbIX npu
MOIHON Harpyske. OTO HeM3BEXHO O3HaYaET, YTO
npu 6ornee HU3KMX CKOPOCTSX ByAeT MpucyT-
CTBOBATH M30OLITOK Macra, KOTopbIiA NPOSIBMSETCS
B CM30M OTTEHKE BbIXIIONa (13-3a COAEpXKaHUs B
Hem Macna] u 6bICTpoM HarapoobpasoBaHn B
[ABuvraterne u BbinyckHoi cucteme. Kpome Toro,
€CTb 1 Apyrve NpobremMbl: MacnsiHoe rornogaHue
Mpu OBWXKEHUN HAKATOM Ha BbICOKMX 0BGopoTax
[BVraTensi U 3aKpbiToM [Apoccene W HEMNorHoM
nepemMeLLMBaH1M Macra c TOrnmMBoM B Hake.

Cucremsl pa3.u.ean0|71 CMa3Ku

B cuctemax ¢ npuHyauTenbHOM nogaden Macna
C MOMOLLbI0 Hacoca Npobrnemb! N30bITOYHOrO
codepkaHuss Macrna Ha HU3KUX CKOpOCTAX
pelatoTcs Gnarogapsi 4O3MPOBaHUIO Nogayn
mMacra B COOTBETCTBUM C OTKPbITUEM ApOccens.
Mogayy MOXHO perynvpoBatb nyTemM U3MEHEHNSI
aKTVMBHOTO xofa Hacoca B HeObXoAMMbIX Mpe-
Oenax, npy aToM" pyqka ApOCCenbHOM 3acioHKn'”
NPUCOEAMHACTCSA K Hacocy NMocpeacTBOM pasae-
nutensa Tpoca. lNMponopunsa cmecn Tonnuea ¢
Macrnom obbl4HO cocTaensieT okorno 100:1 Ha
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LinnHap

TDMB&M&CW&BOS&}’[UH&H
CMECh
BriycxHok kaHan

KpusoLumn+an kamepa

BrinyckHod kaHan

MponysouHLpi kaHan

Puc. 5.76 Cuctema cmasku ABYXTaAKTHOro ApuraTtena c npegsapuTenbHbIM CMeLWMBaHNEM

Macna u Tonnuea

Leurarens

BryexHoi

KonnekTop

TonnmeonoaaioLLmi - =S

wnaHr

MacnaHuii Gak

Tpoc yripasneHa
OT py“iKi1 yrpaBneHua

xoroctom xogy 1 20:1 npu NOnMHOM OTKPbITUM
Opoccens, XOTsi pearibHble NPonopLMK 3aBUCAT
HenocpeACTBEHHO OT ABUratens U macna,
pekomeHayemoro npoussoautenem. Mpu atom
Macrio XpaHuUTCs B OTAenbHOM Gake 1 nocTynaet
K Hacocy caMOTEKOM.

CyuiecTByloT ABa cnocoba 1crnonb3oBaHUs
MacnsiHoro Hacoca. Ha HeKoTopbIX MalLMHax
Hacoc noJaeT Macrio BO BrYCKHOM KOJIEKTOP Tak,
YTOOBI OHO nepemMeLLnBanoch c
TONMMBOBO3-AYLLUHOW CMecbhio (CM. puc. 5.78].
Mocne atoro cmecb TonnuBa, Bo3gyxa U
Macna [eicTByeT TaK e, kak U B CUCTEME C
npeaBapuTenbHbIM CMeLLVBaHVeM. B kayecTee
anbTepHaTUBbl  OMUCAHHOW BbIlLe  CUCTEME,
Macro rnogaeTcs yepe3 Tpybku u conna ans
HernocpeaCcTBEHHOMO pacrbinMBaHus Ha
COOTBETCTBYIOLUME 30HbI ABUratensi (CM. puc.
5.7r). Takum ob6pasom, K NoALMNHMKaM, Mo
KpanHen Mepe, MNOCTynaeT 4UCToe Macro,
HECMOTpPSI Ha TO, YTO OHO MO3XE CMbIBaETCS
TOMNMMBOM ¥ NOCTYMaeT B Kamepy cropaHusi. Ha
psne npuratenen nopava Macna
OCYLLIECTBISETCA C MOMOLLO 060MX METOAOB.
Ha cerogHsa cuctema pasgenbHOW cMasku
NPUMEHSAETCS1 NOYTN MOBCEMECTHO Ha BCEX
[BUraTersix, KooMe CropTUBHbIX, rae LieHsTCs
npoctota U manblin Bec. [Ina obecneyeHus
NpaBUIbHOMO [03MPOBaHNSA HAcoC AOMKEH ObITb
COOTBETCTBYHOLLMM 06pasom OTperynmpoBsaH, a
Onsa npefoTBpaLleHust MonagaHusi Bosayxa B

-\__‘__-'__ﬂfﬂ
MacnonoasoaRwnA LWnaHr

Macnaruii Hacoc

ApoccenbHEM 3010THKOM

MacnononeoaaLumi LunaHr

Puc. 5.78 CucTema pasgenbHOM CMa3ku ABYXTaKTHOro ABUraTensi ¢ oOpCyHKOi, noaatowen Macro BO BryCKHOW KOSMeKTop
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Puc. 5.7r Cuctema pasaenbHoOM cMa3Ku ABYXTaKTHOrO ABUraTens, nogarolas macrno
HenocpeacTBEHHO K NOALIMMHUKAM M LIMNUHAPaM

TPYGKU unm Hacoc [OImKHa
NoAAepX1BaTbCA FepMETUYHOCTb CUCTEMBI
(3a vcknoyeHnem macnsiHoro 6aka). Mpwu
HanuMuun B cucTeMe BO3dyxa nogadva macna
npepbIBaeTCA UMW MpekpaLlaeTcs COBCEM,
ecnu BO3fdyX MOCTOSIHHO MofcacbiBaeTcs
yepes TpecHyBLUyto Tpyoky. ObpaTHble nnm
"KOHTponbHbIe" KnanaHa (cMm. naparpad 5)
ucrnonb3yoTca Ans obecneyeHns OBVKEeHNs!
Macra B MPaBUMbHOM HarpaBreHus, a He
MpocTo nepekaynmBaHust ero 6e3o BCAKOro
pearibHOro ABVKEHMS.

Cma30YHble Mamepuanbl

Macna gna [AByXTakTHbIX Asurateneil Moryt

ObiT>  MUHEpanbHbIMW,  MONYCUHTETU-

YyeckMMU WUNM  cuHTeTuYeckumun. Bce

[OBYXTaKTHble Macra cogepXaT MHOro

CXOXUX C YETbIPEeXTaKTHbIMU MPUCaLOoK Ansi

YMEHBLLEHMSI 30MbHOCTM, AbIMOOOPa30BaHMsA U

OKMCTIEHUSA. Ons Bonee noapobHol

MHdOpMaLMKM N0 CMa3o4YHbIM MaTepuanam
obpalyantech k naparpady 2. HecmoTpsa Ha

Boriee BbICOKYIO CTOMMOCTb MO CPaBHEHUIO C
MUHEparbHbIMM Maciiamm, CUHTETUYECKUE Macha
obnagatoT ropasgo NyywyMyM CMasoyHbIMU
CBOICTBaMM, a BbIBGPOCHI MY CropaHu HaMHOro
HIDKE.

BsaskocTb AByxTakTHbIX Macen no SAE ob6bMHO
HaxoauTca B npegenax ot 30 go 40; gonon-
HUTENbHas NMomeTka ykasblBaeT Ha TO, YTO KX
MOXHO WCMONb30BaTb Kak B CUCTEMax C
npeaBapuTernbHbIM NepeMeELLBAHEM, TaK U
OnA cuctem pasgenbHon cmaski. MHorve
BbICOKOKQYECTBEHHbIE ~ ABYXTaKTHble  Macna,
npegHasHadeHHble  Aff MCTonb3oBaHUS  Ha
COpEBHOBaHUSIX,  AOIDKHbI  MpeaBapUTENLHO
CMeLLMBaTLCS C TOMNMMBOM. 3TV Macna obnapatoT
Boree BbICOKOW BSAKOCTLIO U HE MpeAHa3HaueHbI
ONst UCMOMNb30BaHUA B pasferibHbIX cucTemax
CMa3skKm.

[Insi MapKvpoBKN ABYXTaKTHLIX Macen HeJaBHO
Oblna npuHsiTa krnaccudmkaLwmst JASO, cocrosLLas
u3 aByx 6yxa: FA, FB unn FC, rae FC cootBeTCTBYET

MacnonogaoLumii kaHan
HaripasnsioLLmid naneu
Kynavok
MacnoaabopHeii kaHan
Macna+Har nonocts
lnyrxep

Macrno ns 6aka
Benyuian YepsaqHan
LUECTEPHA

UWkus Tpoca ynpasneHuA

O DODNOUORWRD-=

Puc. 5.8 MacnsHbIn Hacoc Yamaha "Auto-lube" B pa3pese

8 Cucrtembl cMa3ku
OBYXTaKTHbIX ABUratenem -
MacrsiHble HacocChl

MacnsiHble Hacocbl ABYXTaKTHbIX ABuratenei
ABMATCS KpalHe crnoXHbiMu. KonuyecTso
nocTynaroLlero K ABuraTtento Macrna onpege-
naeTcs ABYMSI napameTpamu: CKOpPOCTbIO U
ONVHOM  xoAa nnyHxkepa Hacoca. [lpusopg
Hacoca OCyLUeCTBAETCA OT KomneH4aToro
Baria Mpy MOMOLLM YEPBSYHOW LUECTEPHW, Kak
HernocpeacTBEHHO, Tak 1 KOCBEHHO (CM. puc. 5.8).
UepBsiuHasi LUECTEpHs BpallaeT UunuHop, B
KOTOpPOM pasmeLLaeTcst nnyHkep Hacoca. Mpu
BpaLLEHV LNnHAPa MyHKep Toxe BpaLLaeTcs.
Ha ofgHom KoHLe nnyHkepa MvietoTes ga Kyradka,
KOTOpble OMMPaloTCH Ha MPUBOAHON TOPLIEBOW
Kynadok LmnuHapa. MpyxvHa yaepKuBaeT niyH-
Xep B KOHTaKTe C TopLeBbIM Kynadkom. [pu
MoBOpOTe NIyHXepa Kynadki B3anMOLeNCTBYIOT,
W NyHXep nocTynaTensHO nepemellaeTcs B
umnuHpape. Mpu aTom npyxwuHa obecneymBaeT
BO3BpALLEHVe NMyHXepa, a BbICTYN MiyHxepa
YNpaBnseT ArMHON XoAa, MOCKOSTbKY OH orMpaeTest
Ha orpaHu4KTenb HampaenstoLLero nanbLa. Mpu
YBEMYEHNN CKOPOCTU KOSIeHYaToro Bana Bo3-
pactaeT yacToTa xofoB NnyHxepa. Macno
NOAAETCA N OTBOAUTCS Yepes OTBEPCTUS, KoTopble
neproanYeck/ 3aKpbIBAIOTCA W OTKPLIBAOTCS B
pesyrnbTaTe COBMECTHOrO [BWXEHWS: Bpalla-
TENbHOro - LMIWHAPA, M NocTynaTenbHOro
-nnyHxepa.

OpHako noTpebHOCTL ABvraTens B Macre Takosa,
YTO YBENWYEHNE YaCTOTbI XOA0B NPaKTUMECKN HE

obecrieunmBaeT  HeoOXogMMOE  KOMNMYECTBO
Macrna, Tak YTO HapaBHe C YBeNUYEHUEM
YacToTbl  XOOOB  MnyHxepa  Tpebyetcs

yBenuyeHne AnnHbl ero xofa. B sToT MomeHT B
OEICTBME BKMIOYAETCS HanpaBnsiowLwi nanew,
TaK Kak OH MPUCOEAMHEH K LUKMBY YMpPaBIIEHMS],
KOTOpbIA CBSI3aH C TPOCOM  YNpaBrieHus
[poccenbHo  3acnoHkon. [pu  OTKpbITMK
Apoccens ynpaensoLwumin Kynauok
MOBOPAYMBAETCS, W MOMOXEHNE OrpaHNYUTENS]
M3MEHSIETCA TaK, YTO MITyHXep Nony4aeT Aonon-
HUTENBHOE NepeMeLLieHVe BHYTPU LimnuHapa. [Mpn
3TOM YBENWYMBAETCH €ro XoA, W KONMM4ecTBo
HarHeTaemoro Macra Bo3pacTaer.

9 Bo3ayLwHoe oxnaxaeHue

MockornbKy NpoucxoauT HarpeB onpeaeneHHbIX
obnacten gsuratens, Ans npefoTeBpalleHns
JedopMaLmm paccMaTpuBaeMbIX Y3rioB U BO3-
MOXHOIO 3aKIMHUBaHUA Heobxoaumo obecre-
4YnTb OTBOA U paccevBaHue Tenna. Tenno ec-
TECTBEHHbIM 00pa3oM nepepacnpenensieTcs ot
ropsiduX K XOrioaHbIM obracTsM; Takvm 0bpasom,
TENno, nony4YeHHoe MOpLUHEM U KranaHamu,
€CTEeCTBEHHbIM 06pa3oM OTBOAUTCS K BHELLHUM
MOBEPXHOCTAIM LMMMHAPA W FOMOBKN LMnUHApa.
JInwHee Tenno oT 3TMX NMOBEPXHOCTEN HEOO-
XOAMMO OTBECTU B BO3AyX (MOMHSI, YTO He BCE
TENno ABMSiETC MULLHUM, NMOCKONbKy pabovas
TemnepaTtypa ABUratensi formkHa noagaep-
MXUBATBLCS B ONTMATbHBIX Npeaenax).
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Puc. 5.9 MpuHyauTensHoe Bo3ayLwHOe oxnaxaeHue

Takue cucmeMb! OXTTaXKAEHUS C 8eHMUIISIMOPOM 0bbIYHO 8Crmpeya-
tomcesi Ha Osuzamerisix ckymepoe. Koxyxu Harpaesisitom eo30yx Ha

coomeemcmeyroujue areMeHmbl Osueamers.

Haunyywmm crnocobom opraHusaumm
TENno-oTBoAa ABNSETCH onTyMM3aLmst
nroLaan HapyxHol MoBepXHOCTU AeTarnel, Tak
yToObl B BO3OyX OTBOAWUMOCH Heobxoaumoe
KOMMYecTBO Tenmna. 3Toro gobmeatoTcs nyTeM
BBEAEHUS pebep OXNaXKaeHWs Ha HarpeTbixX
obnactax. Ecnu nocmotpets Ha  ntoGol
OBUraTernb C BO3AYLUHbIM OXNaXkaeHWeMm, To
MOXHO Cpa3y 3aMeTUTb, YTO OCHOBHAS!, CUMbHO
opebpeHHass obnactb HaxoguTcsi B palioHe
TorioBkM 1 LurmHapa. MoBepxHoCTb kapTepa He
HaxoOWTC B HEMOCPeACTBEHHOM KOHTaKTe C
TEnmnoM, BbIAENAIOWMMCA NpW cropaHnu, a
cnefoBaTernbHO, el oCTaToMHO HEGOMbLLIOIo
opebpeHus unu BoobLLe oHO He TpebyeTcs. B
3TOM  CrnyYyae  UCKMOYEHUEM  SBMSHOTCA
YeTblpeXTakTHble  ABUraten € "MOKpbIM
KapTepoM", B KOTOpbIX pebpa Mcrornb3ytoTes A
OXIMAKAEHNS Macra, HaxodsLLErocsl B NoafoHe.
MpyHLWMNBI BO3AYLLHOMO OXnaxaeHNst Obinn 3aro-
YKEHbI OQHOBPEMEHHO C NEPBLIMY MOTOLIMKIIAMM,
N He CUMNBbHO M3MEHUMICh 3a MpoLLIeALLIME rofbl.
KoHcTpykTOp AOMKeH BbMMCNUTL Nnowadb
opebpeHnst Ans COOTBETCTBUSI €e BENUUUHE
OTBOAVIMOTO TeMra, No3ToMy opebpeHne ofgHoro
[OByiraTens MOXeTCUIBbHO OTNAYATLCS OT JPYroro.
Hanpumep, oxnaxxaeHunto asuratens AOPOXHOA
MalLLUVHbI crocobCTBYET ee ABMXKEHME MO OTHO-
LLIEHMIO K OKpYXKatoLLieMy BoaayXy. [risi CriopTUBHbIX
BHEA0POXHbBIX MOTOLIMKITOB 3TO CMPaBEAnBO B
MEHbLUEW CTEMneHU, NMOTOMY YTO OHM YacTo
paboTatoT B TsDKerbIX YCIIOBUSX U MPY STOM O4eHb
MeareHHO ABUraloTCsl; MMEHHO MOSTOMYYMHOMMX
OBurateneil BHeLOPOXHbIX MAaLUUH CUIbHOe
opebpeHune. BoT noyemy OopoxHble MaLLMHbI
neperpesatoTcsi.nonagass “npodky”. Kpome Toro,
MMEETCS CYLLECTBEHHOE pas3nuyne B CTENeHU
opebpeHVst Mexay ABYXTaKTHbIMUA W YETbIPEX-
TaKTHbIMU ABUrATENSIMU: YICI O PaBoUmX XOZ0B B

OBYXTaKTHbIX ABUraTersix B ABa pasa Gonblue,
criefoBartersHo, M Heobxoaumo Goree passutoe
OXIaKaeHe.

[pyroi crnocob peanmsauym BO3AYLLHOTO OXTaX-
[EHUst - TOT, YTO NPUMEHSIETCS Ha ABUra-
Tensix, pacriorioXeHHbIX BHe HaberatoLLeronoToka
BO3yXa, TO ECTb Ha ckyTepax. OH COCTOWT B TOM,
YTO Haf, opebpeHHOI NOBEPXHOCTLIO YCTaHaB-
TMBAETCS KOXYX, B KOTOPbIN MO KaHarny oT BEH-
TUNSTOpa NoJaeTcst BO3AyX, OXIadKaatoLLmin pedpa
[em. puc. 5.9). HecmoTpsa Ha To, 4TO YacTb
MOLLHOCTW 3aTpayMBaeTCcs Ha NPUBOA BEHTUW-
NATOpAa, 3TOT Crocob CBA3bIBAET IPEHEKTUBHOCTD
OXI@KAEHUS C YaCTOTON BpaLLeHUs ABUraTensl, a
HE CO CKOPOCTbIO ABWKEHUS; CriefoBaTerisHO, OH
Bonee COOTBETCTBYETTPEOOBAHUSM OXIabKOEHWSA
aurarens.

[MaBHbIA HELOCTATOK BO3AYLLHOTO OXIaXAEHWs
-LLIMPOKMIA Anana3oH TemrepaTtyp Bo3ayxa, npu
KOTOpbIX AOMXHa obecneumBaTbcs paboTa
asuraTtens. Mpu nsaMeHeHUn TemnepaTtypbl
n3MeHsieTca 3PPEKTUBHOCTb OXMaXAeHNs
(koadhdbmumeHT Tennonepeaayn MeHsieTcs C
M3MEHEHMEM Mepenaja TemnepaTtyp: Yem
Gorblue nepenan, TemM oH Bblwe). [Npobnema
M3MEHEHUSA CTENeHW NUHENHOTO pacLLMpeHus
pasnuYHbIXy3roB  ABWraTens  O3HadaeT, 4To
JOMyCKA NP U3rOTOBMEHUM [OMKHbI  ObITb
ype3smepHo bonbLumn. Kpome Toro, BenuumHa
TenrosblaeneHus GorbLLIMX Ui opCUpPOoBaHHbIX
JOBuraTerneil MOXeT MHOIA OKasaTbCsA TakoW, YTo
BO3OYLLHOMY OXraXaeHuo ByaeT TpyaHo C Hew
cnpaensTeest. MpuHyavTENbHOE BO3AYLLHOE OX-
naxgaeHue, B KOTOPOM MCMOrb3yeTcsi NPUMBOAHOM
BEHTUNATOP, B J@HHOM Cry4ae NoaXoauT Hec-
KOMNbKO NyuLLE, HO MCMONb30BaHNE BEHTUNATOPA
Ans oxnaxaeHust 6onbLUOro AB uraTerst NpUBOAUT
K M3NULLHEMY YBETNWUYEHMIO €0 BECA.

10 XKngkocTHoe oxnaxaeHue

XupkocTHoe oxnaxaeHue pellaeT MHorve
NpoGneMbI, CBA3aHHbIE C BO3AYLUHbIM OXMaxk-
[eHVeM, LIEHOW YBENUYEHWSI CTOUMOCTY, Beca U
crnoxHocT. OCHOBHOE NMPEUMYLLIECTBO JALKOCT-
HOrO OXITKAEHWSI COCTOUT B TOM, YTO OHO Mog-
JepxuBaeT Gornee NocTosiHHYO paBouyto TeM-
nepaTypy Asuratens, YeM BO3LYyLUHOE OXIak-
JeHue. 3To NO3BONSET YMEHbLUNTL NPOU3BOA-
CTBEHHbIE JOMYCKA MEXIYMOABKHBIMA YacTsIMM,
XKnakocTHoe oxnakaeHue Taioke nornollaeT
BOonbLLYHO YacTb LyMa ABuraTens. 3To CepbesHbIi
[I0BOJ, NS KOHCTPYKTOpa ABUraTenei B nons3y
[IOCTVDKEHUS! XKECTKMX PaMOK OrpaHNYEHIISt LLyMa.

lMpuryun dedcmsus

PaboTa »1OKOCTHOTO OXIaKAEHNSI MOCTpoeHa
Ha TepMOCMOHHOM NprHLIMNE AercTus. Harpe-
Tble obrnacTu AsuraTens, ronoskv LMnuHapa u
camoro unuHapa cogepat "pybaLlky oxnak-
OeHus" unn cuctemy kaHaros. Pyballika cesizaHa
C pagmaTopoMm rpy MoMoLLy naTpybka, uayLero
OT BepxHel YacTy pyballkm K BepXHen YacTu
pagwatopa. Bropoii natpybok uaeT n3 HKHeEN
YyacTu pagmaTopa K HWKHen Yactu pybaluku
OXIIDKOESHMS.

KupkocTb B pybalLike oxnaxaeHus nornoLaeTt
Tenno oT AsuraTtens, npu 3ToM ee MIoTHOCTb
CTaHOBWTCA MEHbLLIE MIIOTHOCTU OXNaXaatoLLien
»ugkoctu B paguatope. bonee Tsxenas »xwa-
KOCTb MOCTYnaeT u3 paguaTtopa no HWKHemy
naTpyoKy, BLITECHSIA HArPETYHO XIKOCTb B BEPX
pybalLky, a 3aTem No BepxHeMy naTpyoky - B
BEPXHIOIO YacTb paguaTtopa. o Mepe Toro, Kak
XUOKOCTb NPOXOAUT BHW3 Mo pagmatopy (y
KoToporo ecTb pebpa, Yepes KoTopble Mpornyc-
KaeTcs NOTOK BO3AyXa), ee TemnepaTtypa CHu-
XaeTcs 10 Tex Mop, Moka, B KOHEYHOM CHeETe, OHa
He CTaHOBWTCSI COBCEM MPOXITaAHON Npw JOCTU-
XEHWUN el HWXHelW YacTu paguatopa. Takum
06pasom, XKMOKOCTb MOXET CaMOCTOATENbHO
LMpKynpoBaTh 6e3 NMoCTOPOHHEN NMOMOLLM, XOTS
1 [OBOMBHO MEANEHHO.

B pelicTBUTENBHOCTV TEPMOCUIOHHAs cucTema
He obecneymBaeT [OCTATOYHOro pacxopa
XUOKOCTW, €CIN HEe UCMONb3oBaTb paauaTop 1
KaHanbl bonbluero pasmepa, a 370 kpaviHe
HenpakTnyHo Ha moToumknax. Moatomy Ans
YCUMEHNS LIMPKYNALMM BO BCEX CMCTEMAX UC-
rnorb3yeTcst BOASHOW Hacoc.

Cocmaernsouue cucmemsi

TunmyHaa cucTema >XXUAKOCTHOTO OXNaXaeHWs
COCTOUT U3 paguatopa (0BbIMHO C AMEKTPUHECKM
BEHTUNATOPOM), KPbILLIKV paguatopa,
pacLupu-TernbHorobaka.Hacoca.TepmocTaTam
Pa3nYHbIX LLINAHIOB W NaTpyOKOB, COSAVHSIOLLIMX
ux (cm. puc. 5.10 a-6). Kpome TOro, obbl4HO
cyllecTBYeT [faTuvK TemnepaTtypbl uunu
namna aBapuiHON curHanusauum
TeMnepaTypbl OXIaXxaaroLen XuUaKoctu (Ccm.
masy 10).

OxnaxaatoLas KuaKkocTb
Cucremsl oxnaxaneHus MOFyT paGOTaTb Ha
NPOCTOI BOAOMNPOBOAHON BOAE, HO MPU 3TOM
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Puc. 5.10a TunMyHasa cuctema XXMAKOCTHOro OXNaXaAeHUs YeTbIpexTakTHOro ABuraTens

1 BodsHoll Hacoc (¢ npusodom
om easna MacsisiIHo20 Hacoca)
2 KnanaH 0ns yOaneHusi 8030yxa

3 Pybawka oxnaxdoeHusi yunuHopa
4 Pybawka oxnax0oeHus 20rosKu yunuHopa
5  Tepmocmam
6  [amyuk memriepamypbi

oxnaxodarowels uokocmu
BosHuKkaloT  CBOMCTBEHHbIE €l Npobnemb,
rMaBHbLIM obpaszom, cBSi3aHHble c
3aMopaxuBaHMeM W kopposuei. OBbl4YHO
Ana npegoTBpaLleHuns 3acTbiBaHUs

OXaXaatoLen UOKOCTY BO BPEMS CTOSHKU
MalLUMHbl MpU HU3KUX Temnepatypax, K Boge
pobaensieTcst aHTUppu3 (STnneHrnmkons). Ecrm
npeHebpedb pnobaBrneHmeM aHTUgpK3a, To, Kak
npaBIio, NP1 paclUMpeHn NMbaa NoBpeXaaeTcs
paguaTtop, U MOXeT JechopMmypoBaTbCs  Unm
TPECHYTb rofoBKa LMnvHApa W LMIMHAP.
HopmanbHol, pekomeHO0BaHHOW At MOTOLWIK-
OB OXI2XKAAMOLLIEN UOKOCTBIO ABMSETCH CMECH,
cocTosiasa Ha 50% v3 QUCTUNIMPOBAHHON BoAb!
1 Ha 50% u3 aHTudbpusa (sTmneHrnukons). Ewe
OVH [0BOA, B NOSb3Y NPYMEHeHUs aHTudpusa
COCTOUT B TOM, YTO OH COAEPXKUT UHIMBUTOPBI
koppoaun.  Ecrm  wucnonb3oBaTb  uUMCTYHO
BOZOMPOBOAHYIO BOAY, TO NPUMECH B Hell yBenu-
yum - Obl  CKOPOCTb  3MEKTPOMNUTUHECKOrO
B3aVMOAENCTBUSA mMexgy — pasnuyHbIMU
MeTannamu, KOHTaKTUpYOLLMMU c
XMOKOCTbIO, Bbl3blBasi MOBbILLEHWE YPOBHS €€
KUCINOTHOCTW, @ CrieaoBaTenbHO, MpuBoas K
koppo3uun. Kpome Toro, BogonposogHas BoAa,
O0COBEHHO  KECTKasi, COAEPXUT MUHEparbl,
oOpasytoLLme Hakuvrnb, 3abuBaloLLylo KaHarbl.

7 Wmyuyep wnaHza cucmembl OXNaxoeHusi

8  Kpbiwka paduamopa

9  llnaHe nepenuea

10 PacwupumerbHbil 6ak

11 Paduamop

12 BeHmursimop cucmeMb| OXaxOeHust

13 [amuuk eeHmurisimopa cucmemb OXITaXOeHUsT
14 Pybauka macrooxinadumensi

HO Ha npakTuke O6O0MnbLIMHCTBO W3ro-
ToBUTENEN JOGABMSET XMMNYECKUE MHIMOUTOPbI,
MOMHOCTLIO peLLatoLLye Bce NpobrneMbl.

PapuaTop

Paguatop npeacraensier coboit MHOXXECTBO Y3KNX
TPYOOK, CBA3AHHBLIX MHOrOYUCTIEHHBIMW MeTarn-
nndyeckumn pebpamu. MocTynatoLLas B BEPXHIOO
YacTb pajuaTopa oxnaxaaroLias XuaKocTb
NPOXOAWT Yepes Bce TPYOKM 1 MOKOAET paauaTop
Yepes naTpyboK, PacronoXeHHbIN B €70 HYDKHEN
yactTu. Tenno oT oxnaxxgaroLlen XuakocTu
OTBOANTCH K pebpaM, pacronoXXeHHbIM CHapyXm
TPYOOK, @ 3aTem OTAAETCA BO3AyXy, NMpoxoasilemy
yepes aTn pebpa [cm. puc. 5.10B). MNockonbky
ncnonb3yeTcst Bo3ayX, 3dEKTUBHOCTb CUCTEMbI
OXNaXAeHNs BCce ellie 3aBUCUT OT ero TeM-
nepaTtypbl, HO B MEHbLLE CTEMEHM, YeM Npu c-
Monb30BaHWM MPOCTOrO BO3AYLLUHOMO OXMaX-
[eHVs.

OneKTpUYECKUIN BEHTUNATOP C TemMnepaTypHbIM
perynvpoBaHnem obbl4HO yCTaHaBNMBAETCH 3a
pagunatopom. OH npegHasHaveH Ansa obecne-
YeHWsi AononHMTENbLHOro obaysa paauartopa
BO3}yXOM, OCOGEHHO NMpY OCTaHOBKE MaLLMHbI.
[Mpwn onpepeneHHon TemnepaType AaTYUK BEH-
TUNSTOpPA, YCTaHaBNMBaEMbIN B paauaTope unn

Puc. 5.106 TunuyHaa cuctema XuUaKocT-
HOTO OXJaXAEeHUA ABYXTAKTHOrO ABUraTesns

KoneHyameiii san

Bedywas wecmepHsi npusoda 600siHO20 Hacoca
lNepsuyHasi nepedaya

Bedomas wecmepHsi npusoda 800siHO20 Hacoca
BodsiHoli Hacoc

Kpbiwka Hacoca

LLInaHe k dguzamennto

LunuHop

Pybauwka oxnaxoeHust 20/106KU YunuHopa

10 BepxHuii wnaHe paduamopa

11 Kpbiwka paduamopa

12 llinaHe nepenusa K pactiupumernsHoMmy 6aky
13 Paduamop

14 HuxHuli wnaHe paduamopa

O©CO~NOUBRWNy

Kopryce TepMmocTaTa, 3aMblKaeTcs, U NuTaHue
NOLAETCs K ANEKTPOABUraTENto, NPUBOASALLEMY
BEHTUIISITOP, KOTOPIiA, B CBOK O4epesb, MPOroHsieT
BO3AyX Yepes paauarop.

Kpbiwka paguaTopa

TemnepaTypa ABuraTens nepuoguyeckn npe-
BbILLAET TEMMePaTypy KAMEHUS BOAbl, NO3TOMY
CHCTEMA OXIMXKOEHWSA BbINONHEHA rEPMETUHHON,
TaK YToOb! NPV HarpeBe OXINaXKOAoLLEN XAOKOCTU
JaBrneHue B Hell BospacTaro. [Mpy yBenuueHum
[OaBrneHus TemnepaTtypa 3akinaHus >KUOKOCTU
noBbILaeTcs. Takum obpa3oM, 3a cHeT repme-
TU3aLWM CUCTEMBI NOBbILLIAETCA TeMnepaTypa

Puc. 5.10B YcTponcTBo paguatopa
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B paciumpuransHui Sax Burtycroit
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Puc. 5. 10r MpuHUMN AencTBYA KPLILKA paguaTopa: Npyu BbICOKOM
[aBneHUn B cUCTEME OTKPbIBAETCS BbIMYCKHOWM KianaH

3aKUNaHvs, T.e. JOMYCTUMbIA TeMnepaTypHbIA
AmanasoH Asuratens paclumpsietcs. [Mpume-
HeHve aHTudpu3a (STUNEHIMMKONA) TaKke
MoBbILLIAET TeMNepaTypy 3akvnaHWs oxnaxaa-
IOLLIE >KMOKOCTW, MOCKOSIbKY MO CPaBHEHMIO C
BOAOW OH obnapgaeT Gonee BLICOKOW TeM-
nepatypon 3akunaHusi.

lepmeT3aumMa cUCTEMbI OCYLLIECTBIIAETCA NpU
MOMOLLM cheLmanbHON KpbILWKU paguaTtopa ¢
NOANPYXVIHEHHBIM BbIMYCKHBIM KranaHoMm, npep-
Ha3HaYeHHbIM ANA noAfepXaHus 3ajaHHoro
OaeneHus [0bbiuHo ot 1.0 go 1.5 6ap). Mpu npe-
BbILLIEHUM 3TOrO JABMEHNSA BbIMYCKHON KnanaH B
KPbILLKE OTKPbIBAETCA U CTPaBIVBAET M3MULLKA
oXnaXaatoLLIeN XUAKOCTY Mo HebornbLLow Tpybke
B pacLLMpUTerbHbIA Bak unm pesepsyap (CMm. puc.
5.10r). IMpy MoHWKeH TemnepaTypbl U AABNEHNS
B CUCTEME OXIXKAEHWS CO3LAETCA paspexeHie.
Mpy 3TOM B KpbILLKE OTKPLIBAETCH BMYCKHOW
(BaKyyMHbIV) KnanaH, 1 oXNaxaatoLLast XAOKOCTb
13 pesepByapa MOCTynaeT Yepes3 KpbILKY B
pagmartop, 4ToObl CHOBA HaMOMHUTL CUCTEMY (CM.
puc. 5.1 Op). Pe3sepByap aenaetca Herepme-
TUYHBIM, B BEPXHEN €ro 4acTu OH OCHalleH
LuraHrom nepernonHeHns. Kpbilka cHabxeHa
cuctemon  cbpoca  OaBrneHusi,  KoTopasi
cpabaTbiBaET NPU NMOBOPOTE KPbILLKA

MPOTUB YacOBOW CTPENKU [0 NEPBOro orpaHu-
yutens. Cuctema MosBorseT CTpaBnMeaTs oboe
[aBreHve, Npy 3TOM KPbILLIKA OCTAETCA Ha CBOEM
MecTe. OTOT anemeHT 6esonacHocTu npea-
HasHayeH ANA NpeaoTBPaLLEHNs oxora npu
OTKPbIBAHWM KPbILLKV Ha HarpeTon cucteme. Ecrin
Temnepatypa OXnaxaaroLLelt XUOKocTU JocTa-
TOYHO BbICOKA, TO NP CTPaBNMBaHNN JaBNEHNS
XUOKOCTb (PaKTUHECKM MOXET 3aKMMNET.

Hacoc

Hacoc - 310 AOBONBHO MPOCTOE YCTPOWCTRO,
cocTosilee n3 pabodero koneca, pacrnorno-
YKEHHOrO B KOPMyCe C BMYCKHbIMM U BbIMYCKHLIMM
naTpyokamy U LwnaHramy. Ha YeTbipexTaktHoM
[Buvratene Ban Hacoca CUCTEMbI OXNaXKaeHUs
0ObIYHO COEAUHSIETCA C BarloM MacrsiHOro
Hacoca, ¥ NPUBOJ OCYLLECTBIAETCS OT Hero. B
CBSI3W C 3TUM Basl Hacoca OCHalleH AByMs
YNNOTHEHUAMU: NABUPUHTHBIM YMIOTHEHNEM U
OObIKHOBEHHBLIM PE3VHOBBLIM CanbHUKOM. YNoT-
HEHVs1 NMpeoTBpaLLaloT CMELLMBaHUE Macna ¢
OXITaKAAOLLEN XXUAKOCTLIO. Ha cnyyai nospex-
[OEHNs OOHOrO U3 YNINOTHEHUI B Kamepe Mexay
HUMWU €eCTb [JpeHaxHoe oTBepcTve. Ha
OBYXTakTHbIX ABUratensix npueog Hacoca
0BbI4HO OCYLLIECTBIISIETCS OT KOMEHYATOrO Bara.

Puc. 5.10e MpuHuUMn peicTBUA TepmocTaTa: MpPU XONIOQHOM
ABuraternie TePMOCTaT 3aKpbIT, U OXJIAXAAIOLWAs KUOKOCTL Yepes

Hero He npoxoauTt

Puc. 5.10g MpuHUMN gercTBUSA KPbILWKX paguaTopa: npy nageHun
[aBreHns B cUCTeMe OTKPbIBAeTCA BMYCKHON (BaKyyMHbIN] KnanaH

TepmocTat

PyHKUMIO yNpaBneHns B GonbLUMHCTBE CUCTEM
JXUOKOCTHOMO OXIaXAEHWs OCYLUECTBMSAET yc-
TPONCTBO, HOCSILLee Ha3BaHWE TepMocTaTa.
TepMocTaT npeacTaBnsieT coboi TepMOoUyBCTBY-
TerbHbIN KranaH, KOTopbI NePeKPLIBAET NOABO/,
XUOKOCTU K paamaTopy Ha XOrogHOM ABuraTerne;
npy 3TOM LIMPKYMSALMS XUOKOCTU MPOUCXOAUT
TOMNbKO B pyballike OXNaXAeHUst ABuraTens, u
[OMyCKaeTCsl OrpaHUYeHHoe perynupoBaHue
TemnepaTtypbl Mpy NOMOLLM KranaHa B KpbILLKe
paguatopa. [pu gocTmxeHun ABuraTenem
HeobxoavMoli TemnepaTypbl KrarnaH OTKpbIBaeTCS
(cm. puc. 5.10 e 1 ). TepmocTaT npeaHasHayveH
[NS YCKOPEHWs NporpeBa ABUraTerns, a crnefosa-
TembHO, CHYDKEHUS U3HOCA, MPUCYTCTBYHOLLIETO Mpuyt
paboTe ABuratens B ycrioBusix bonee HU3KMX
Temnepatyp No OTHOLLEHWIO K OMTUMarbHbIM. B
KnanaHe TepmocTaTa Wcronb3oBaHa Kamepa,
3aronHeHHas napacvHOM; Mpu Harpese napadyH
pacLIMpsieTCs 1, MPeoaonesas yeUrve npy>xuHbl,
OTKPbIBaET KranaH, No3Bornsisi nepeTekaTb OXx-
naxgatoLen xuakoctu. MNpn oxnaxgeHun na-
padmH ymeHbLIaeTcs B obbeme, U MpyxuHa
3aKpbIBaeT KnanaH. TemnepaTypbl OTKPbITUSA 1
3aKpbITUA KrnanaHa onpeaensTcs ycunvem
NPY>UHBI.

Puc. 5.10x MpuHUMN AeiCTBMA TepmocTaTa: nmocrie nporpesa
ABuratensi TepMoCTaT OTKPLIBAETCS, MO3BOMAS OXMaxaarowen

XUAKOCTU NPOXoAUTL Yepe3 Hero B paguatop
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Koneca, lWnHbI 1 TOpMO3a

CopepxaHue

BBEOEHME ...

KoHCTpyKums Konec - CnuLoBaHHbIe Koneca

KoHcTpyKums konec - nuTble koneca us cnnasa....

KoHcTpyKums Kornec - cocTaBHble Korneca

KoHcTpyKums konec - cneuyanusnpoBaHHble Koreca ...

LLInHbI - KOHCTPYKUUA
LLIMHBI-xapakTepUCTUKA 1 MapKupoBKa
Topmosa

1 BBepgeHue

Koneca cnyxaT onopoii Ans motouukna, obec-
NeynBaloT TOYHYIO N Haf@XHYI0 YCTAaHOBKY LUMH U
NPOTUBOCTOAT Harpyskam, npuknaabiBaembiM K
HUM NpY TOPMOXEHUM, YCKOPEHUN U N CO CTOPOHBI
HepoBHOCTEl [OPOXHOro nonoTHa. B gononHexne
K BblLLENEepe4YnNCneHHOMY, KOMeco AOMKHO ObiTb
Kak MOXHo nerye. Mcxoas ns notpebHocTei,
KOHCTPYKLMSA Konec pasBuBanacb ANS yAOB-
neTBOpeHMs BCe Bo3pacTawowux TpeboBaHuii,
npeabsABnseMblX K HUM C NOCTENEHHbIM POCTOM
MOLLHOCTM ABuUratenei.

LUMHBI yCTpOEHbI ropas3fo CrioxHee, YemM MOXHO
©6bIno 6bl NOAYMaTh; OHM TOXeE PasBUNVCb BMECTE C
MOTOLIMKIIOM B T€ HEenpocTble U3Aenus, KoTopble
Tenepb cyuTaloTcs obblAeHHbIMU. LLnHbI AomKHbI
obecneunsaTb 6e30NacHyt0 1 HageXHY 3KCmny-
aTauuio MoTouMKNa B LUMPOKOM AuanasoHe
Harpysok, CKOpocTei, TemnepaTyp W MOroaHbIX
ycnosuid. OHU COCTaBNAT OCHOBY Ge30MacHoOCTM
BOAWTENSA, HO UX LieHa [OMKHa NoAAepXMBaThCS B
pasyMHbIX npejenax, NocKonbKy LUWHbI ckopee
ABNSAIOTCA pacxofHbIM MaTepuanoMm. Topmo3sa
LOMKHbI obecneumsatb nornoLyeHne
HaKoMMNeHHon aHeprum 6Gonbloro, GbICTPO
ABUXYLLEerocs MoTouukna 1 ero BoauTens B
TeyeHue Heckonbknux cekyHa. Topmosa npeob-
pasyloT 3Ty 3Hepruto B Tenno u BbiCTpo ero
paccenBaloT - akT, KOTOPbIA PeaKko NPUXOAUT
Ha yM BoAauTeno BO Bpems [ABWMXeHus. B
COBOKYMHOCTW, paccmaTpuBaemble B 3TOW rnaee
Koneca, LUMHbI 1 TOPMO3a, BO3MOXHO, ABMNAOTCS
Hanbonee BaXHbIMW AeTansMu, CBSI3aHHbIMU C
6esonacHocTbio. Jlio6as M3 HUX BbIMOMHSET
MHOroCTOpPOHHWE 3ajayn B Hanbonee Henpu-
MeTHoW chopme.

2 KoHcTpyKuusa konec -
cnuLUOBaHHbIE Koneca

CnnuoBaHHOE KOMECO, C KOTOPbIM, TaK UM UHaYe,
3HaKoMbl Bce, NpeacTaBnsieT coboli 4OBONbHO
3amevaTernbHoe ycTponcTBo. OHO COCTOUT U3 Tpex
rmaBHbIX 3MIEMEHTOB: CTynuubl, oboaa u, coe-
OVHSALWMX ux cnuy (cm. puc. 6.2a].

Cmynuua

CTynuua - 3To AeTanb, pacrnonoXeHHas B LeHTpe
koneca (cm. puc. 6.26). CTynuua MoXeT UMeTb
opmy NpAMON KaTyLUKK, OT KOTOPOW OHa cro-
cobHa OTKIMOHATLCS B CTOPOHY YBENUYEHUS AnS

pasmeLleHnss  KonoJoYHOro
anemMeHTa KpenneHws 3ajHen 3Be3JoukM U
amopTusatopa npueBogda. Ecnu cTtynnua He
copepxut 6apabaHa KONoAOYHOro TOPMO3a, TO Ha
Hel ecTb KpenneHns Ana TOPMO3HOro gucka.
Ocb koneca NPOXOAUT Yepes NOALUMMHUKM, yCTa-
HOBMEHHbIE B CTynuLe, NO3BOMSASA Konecy cBOOOAHO
BpawaTbca Ha ocu. Mexay noawmnnHMKamu
nomeLlyeHa AUCTaHUMOHHAs BTyNKa ANS UCKIO-
YeHnsi GOKOBBIX Harpy3oK Npu 3aTArMBaHWM ranku
unn GonTa ocu. B cTynuue 3akpennstoTcs BbinyKrble
ronoBkM  Ccnul, KOTOpble BCTaBMAKTCA B
pa33eHKoBaHHbIE OTBEPCTUS B MpUnuMBe CTynvubl
(cm. puc. 6.2B, cTp. 6.2). OBbI4HO ronoBka cnuubl
3arnbaetcs nop yrnom 90 rpagycoB, XOTs Ha
HEKOTOpPbIX konecax ans ycuneHus
npumMeHseTcs npsamas cnuua.

TopMoO3a nnn

@

Puc. 6.26 JeTanu TUNNUYHON CTYNULbI B

CI'IeLlVIaJ'IVI3VIpoBaHHbIe TOPMO3HbIE€ CUCTEMbI - CUCTEMA
aHTVIGJ'IOKVIpoBKVI n KOMGMHVIpOBaHHaﬂ TOpMO3HaA cucrtema 14

............................ 1 BapaBaHHbBIE TOPMOBA ........cccueiiiiiiiieiiieie et

.2 P T Tot o] =Ty [ o o] Tk = RS
.3 MNpuHUMN AencTBUA rmapaBnmnyecknx TOpMo3oB.
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Puc. 6.2a KoHcTpykuus cnuuoBaHHOro
Koneca
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Koneca, WuHbl U TOpMO3a

KoHeu crivus YeTaHaanueaeTCA B CTyrMUe

Puc. 6.2B PacnonoxeHue cnvubl B TPagULMOHHOM CNULOBAaHHOM Korece, npegHas-

Ha4YeHHOM AnA KaMepHbIX WUH

Y cnuy ecmb ebinyKible 20/108KU, KOMOpble ycmaHaesuearomesi 8 omeepcmusi cmyrnuubl. Criuups!
IporiycKaromces Yepe3 omeepcmusi 8 0600e U ¢hUKCUPYHOMCS npuU oMo pe3bbo8o2o Hunners. 3mo
rogsonsiem obecrniequms UeHmpuposaHue Koreca rpu rnepgoHaqarbHol c6opke u doryckaem

r1ocrnedyrouyro peaynupoeky.

0600

O6op, npegcTaenseT coboit NpochunMpoBaHHyo
MeTanIM4eckyto Mosiocy, Ha KOTOpOIA yCTaHaBMK-
BaeTCs LUMHA W 3aKPENnsAeTcsl BHELLHUIA KOHEL,
cnuu, O6og, N3roTaBMMBaETCS 13 artoMUHUEBOIO
cnnaea Wnu U3 ctanu c ranbBaHU4YECKUM Mo-
KpbITUEM XPOMOM, @ €ro cevyeHue umeet
MHOMXECTBO paannyHbix oopM. OHM nopobpaHb!
[Nt COOTBETCTBUS onpeeneHHbIM TpebGoBaHMAM
1Ny pasMepam LLIMHbI.

Cnnubl yaepxmBatotcs B oboge npu noMoLLm
TOHKOCTEHHbIX Pe3bBOBbIX BTYNOK, HOCALLMX
HasBaHve Hunnenel. Hunnens HaBuMHYMBAKOTCH
Ha  KoHel, crvubl  ana  obecnedeHyst
nepeoHayYarnbHOM  LIEHTPOBKM  koreca U
nocregytowen noaTsikkn cnny. KoHupl cnuy
yTarnnvBatoTcs 3anofmLo C rorioBoiA HUNMens, a
3aTeM MOKPbLIBAKOTCA OOOAHON fNeHToW  Ans
npefoTBpaLLeHns NPOTUPaHNS KaMepPb! LLUMHBI.

Hanpaanerme
[EeACTBMA
cun

Ycxoperne

Hanpasne+ne spaLueHns

Cnuubl

Camu no cebe cnuLbl ABMAIOTCS camoli 3ame-
YaTenbHOM AeTanbio Konec Takoro Tuna. Ecnin
MOCMOTPETL Ha CnMLOBaHHOE KOMEeco npunap-
KOBaHHOTO MOTOLIMKITA, TO BO3HMKAET BOMPOC, Kak
OnwkanLas K 3emre cnuua BblaepXX1BaeT BECb
3TOT Bec. HakoHeL, ecrv B3SATb CriviLly Y MOMbITaTeCA
CBECTV €€ KOHLIbl BMECTE, TO OHa JOCTaTO4HO
TIEerko corHeTcst unn criomaetcs. Crninupl oornapatot
HebOoMbLUUM CONPOTUBIEHUEM CXaTUIO, HO
BonbLLUMM COMPOTUBIEHNEM pacTsbkeHuo. MoTo-
LMKIT CO CMINLOBaHHBIMMW Konecamm GyKBarbHO
BUCUT Ha BEPXHUX CMNLAX Koreca, ocTarnbHble
CMULbI TOMNBKO OPUEHTUPYIOT CTYMNMLY MO LIEHTPY
obofa 1 NpeaoTBpaLLatoT ero Aedopmaiyio nog
BECOM MaLLVHbI.

Harpyska, npuknagsisaemMas npy TOPMOXKEHUN U

YCKOpEHUM, TpebyeT OTAENbHOro
paccmoTpeHus. B oboux cnyyasix obog u
cTynyua  CTpeMATCH  MPOBEPHYTLCA  ApYr

OTHOCUTENBbHO Apyra, crnegoBaTtenibHO, Crnuubl
OOMKHbI ObITb YyCTaHOBMNEHbI

ledcTann
cun

Topmoxerwe

Puc. 6.2r Harpy3ka Ha cnuLibl B CMMLIOBAHHOM Kornece

Criuypl He pacrionazaromcesi paduasbHO 10 0CU CUMMEmPUU CmyruUUbl, HaKIMTOHHOe pacriofioXeHue
cruy ucriornb3dyemecs onsa YycurieHusi Korneca rno OmHOWEeHUK K Kpymsauemy MoMeHmy dsuezamernsi

(3adHee Koreco) u MoMeHmMy, 803HUKarOLEMY MpU MopMoxeHuu (oba Koreca). Ha unntocmpayusix

U306,Da)KeHO KOJ1eCo, Ha KOmopoMm ycmaHoesieH ©e0UHCMBEHHbILI pﬂd cruy. O6pamume 8HUMaHUe Ha

mo, KakK crnuuybl, pacrioJioxeHHble 8 dsa pﬂaa, Clyxam ons B80CIpUAMUA Hagpy3KU 8 pasfiu4yHbIxX

HaripasreHusix.

Takum obpasom, UToObl BblAEpXKUBaTh 3Ty Ha-
rpy3Ky, Ans 3TOro CnvUbl pacrnonaralTcs He
paguanbHo, a TaHreHumanbHo (cM. puc. 6.2r).
Ecrim nocmoTpeTs Ha Koneco, TO MOXHO 3aMETUTD,
YTO Kaxkaasi U3 ABYX PACTONOXEHHbIX PSAOM Ha
oboge cnuL, NpUCoeaMHSAETCS K MPOTUBOTONOX-
HbIM CTOpoHaM cTynuubl. Bnarogaps atomy
obpa3yeTcs TpeyrornbHas KOHCTPYKLMS, KoTopast
OyneT NpoTUBOCTOSATL M0G0 MOMbITKE CMELLIEHUS!
oboga OTHOCUTENBHO CTynuubl. Takne oceBble
Harpy3Kk1 Ha MOTOLIWIKIaX He O4eHb BEMVKY, NOTOMY
4YTO MaLLMHa HaKIOHSIETCS B MOBOPOTaX, U 3Tn
CUNbl BOCMIPUHUMALOTCS Kak JaBreHve, AefcTBy-
toLLiee BHM3 MO OCK CUMMETpUM korneca. [eno
0B6CTOUT HECKOMBKO MHAYe, ecnu yCTaHOBUTb
KOMSICKY, U MHOTMe nobutenu esapl ¢ KOMsickom
nepeaenbIBatoT Koreca Ans WX YCUNeHUs B 3TOM
HarpasrneHn.

LuHb!

Ha GonbLuMHCTBE CMMLIOBAHHBIX KOMEC Hanmyme
OTBEPCTUIA NMOA, CMvLIbI B 000/e 03HaYaEeT, YTo AN
npefoTBpaLLeHns yTeyek Bosagyxa Heobxoamma
kamepa. B cBA3n ¢ Tem, 4TO Ha GonblUMHCTBE
[OPOXHBIX MOTOLIKIOB OOrbLLE HE MCTIOMNb3YHOTCA
CMULOBaHHbIE KomMeca, BbIOOp "kamMepHbIX' LUMH
Heckonbko orpaHudeH. CrnuuoBaHHble Koreca
4acTo MPUMEHSIOTCA Ha BHEJOPOXHbLIX MOTO-
uMknax, Tak YTo Mo-fMpexHeMy cyliecTsyeT
npuemriemMbiin BbIOOp BHEOOPOXHbIX LMH. Obe
komnaHu, Moto Guzzi 1 BMW, paspaboranm
CrMLIOBaHHOE KOJIECO CO CBOEHHbLIM 0000M, Ha
KOTOpOe MOXHO yCTaHaBnuBaTb GeckamepHble
LLMHBI, obecrneYvBas ABOVHYIO MOMb3y: Han4me
npuBreKaTeribHbIX Korec 1 6eckaMepHbIX LLIMH.

3 KoHcTpykuusa konec -
NUTbIe Koreca 13 crnrasa

MTble Koneca Taioke COCTOSAT K3 CTynuLbl, oboda
1 CMNuL; pasHuLa 3aKMYaeTcsi B TOM, YTO OHU
M3roTOBMNEHbI €AVHON AeTarnbio U3 OfHOro Ma-
Tepuana. OCHOBHOE OTIMYME CnuL OT NPOYKX
JeTarnei - B KONMYECTBE; X YMCIIO MOXET JOCTU-
raTb TPEX W PEAKO NPEBbILLAET LWeCTb. [ns ey,
JOnycTUMO pacrionaratbcs paguarnsHO OT CTy-
NULBI, XOTS YacTo B AEKOPATUBHBIX LIENsX 3TOro
n3beratot (cm. puc. 6.3). Bnepsble nuTble
Korieca ObinMM  NPUMEHEHbl Ha  TOHOYHbIX
MawmHax AN CHWkKeHnss Beca (a
CrenoBaTenbHO, CHYDKEHUSI MOMEHTa UHEPLMM 1
rypockonuyeckoro adpcpexTa) U Gonblueid Tou-
HocTv reomeTpun. OHM o6ragani AomnonHUTeNb-
HbIM MPEVMYLLIECTBOM, CBA3aHHBLIM C YMEHbLLE-
HMEM, MO CPaBHEHWIIO C KONECaMM CTIMLIOBaHHOTO
TWNa, LUMPUHBI CTYNULbI, & 3TO, B CBOIO o4epeab,
obrerduno  ycTaHoBKY [AMCKOBbIX TOPMOS3OB.
HacTosime roHouHble Koneca NpPousBOAUNUCH
13 MarH1eBoro crriaBsa 1 Bblin 3HaYUTENBHO Jerde
aHarnorMyHbIxX cnvuoBaHHbIX konec. OaHako
CTOMMOCTb MarHusi Bbicoka, U oH obnapaet
orpaHUYeHHbIM CPOKOM CryxObl U3-3a CKMOH-
HOCTU K KOpPPO3WW U pacTpecKMBaHWIO Npu
OnuTenbHOW aKkcnnyaTauuu. Jlutble koneca,
KOTOpblE YCTaHaBMUBaOTCA Ha GOMbLUMHCTBE
CEPUIHBIX JOPOXHBIX MALLIMH, U3roTOBMEHbI U3
anMUHVEBOrO CrnaBa, OHY AeLLERne, AOIro-
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BeYHeln, 0bnagatoT TOM XXe NPOYHOCTBLIO, HO MX
BEC, MO CPaBHEHWUIO C NUTLIMW Konecamu u3
MarHMeBoro  cnnasa, Gombwe.  Koneco
BbINIABNAETCH €OVHON OTIMBKOWA;, 3aTeM Ha
cTaHke obpabaTtbiBatoTcs obogd, Kpad cnuy, 1
cTynuua Jo noryveHust korneca 6esynpeyHoi
To4HocTu. lNocne 06paboTky Koneco He HyX-
[aeTcs B LIEHTPOBKE WUIN perynmpoBaHum, a ero
obcnyxvuBaHue CBOAUTCS K MOAAEPXKaHWIo
MOKPbLITVS KONECa B XOPOLLEM COCTOsHUW. [TnTble
Koreca [onycKatoT NMpUMeEHeHNe GeckamepHbIX
LUMH, HO TOMbKO B TOM CIyyYae, €CnM OHU
npeaHasHa4eHbl AN 3Toro, MOCKOMbKY CyLLeCT-
BYOT paarqust B npocpyrie oboaa Ars KaMepHbIX 1
BeckamepHbIX LUWH. MHorvie nuTbie Koreca paHHUX
KOHCTPYKUWIA NpegHasHavanucb Tonbko Anst
KaMepHbIX LLUMH, a BOMbLUMHCTBO COBPEMEHHbIX
npepHasHaveHbl ans  GeckamepHbix. Ceiivac
NUTble  Koreca  LUMPOKO  MPUMEHSIIOTCA  Ha
OOPOXHBIX MOTOLMKNAX, HO, HECMOTPS Ha
HeoCnopuMble NPeuMyLLIECTBA, OHW obriaaatoT U
HepocTaTkamu. Bbinn oTMeudeHb! cryqan nosiene-
HUA TPELLWH B OCHOBaHUM CnuL B pesynbTaTte
BO3AENCTBUSA ANUTETNBHBLIX YAAPHBIX HArpy3oK.
HecwmoTpsi Ha TO, YTO NonHoe pa3spyLueHue
BCTpEYaEeTCsl peako, OHO YacTo MPOWUCXOAUT
BHE3anHo 1 Bcerga NpuBOAUT K ApaMaTiyeckiv
NocrneacTBuAM, Tak YTo ANA NpeaoTBpaLleHns
TaKyX CryyariHoCTel Koreca HeobXoaumo CBoe-
BPEMEHHO 3aMeHsATb. Ta >xe camasi npobnema
BO3HWKAET B CIlyyae AOPOXHO-TPAHCMOPTHOrO
npovcecteus. Ecnv  cnvuoBaHHbIA  0bop, npu
yoape Oygoer  OedopmupoBatbcs, W €ro
[OCTaTOMHO BOCCTaHOBUTbL, TO Oonee >ecTkui
nuton obod MOXET criomMaTbCs WM MOMyqnTb
MUKPOTPELLMHbI  OT  HanpsbkeHust. U3 aToro
criegyeT, YTO €Cru CroXHble YCTPOICTBa AMist
OGHapy)XeHUS TPELLMH HEJOCTYMHbI, TO B LiENnsxX
©e30MacHOCTM Koneco HeobxoaMMo 3aMeHUTb.
[opa3go xyxe To, 4YTo cuna yaapa MoxeT ObiTb
nepefaHa BUNMKE WNW pame; 3TO MPUBOAUT K
pe3koMy YAOPOXaHWI PeMOHTa MoCreAcTBUiA
aTn.

4 KoHcTpyKuus Konec -
cocTaBHble Koreca

CocraBHOe KOreco 3aHMMaET B KraccudmkaLmm
NPOMEXKYTOUHOE ronoxeHue Mexay
CMULIOBaHHBIMM 1 NIUTBIMIA KOrNecamu, TO eCTb
obbeguHsieT NpeumMyLLecTBa 06oux TMNoB (CM.
puc. 6.4). C TOuKM 3peHus MNpoM3BOACTBA
ycTaHoBKka 00OfbeB pasrvyHoro npodurs Ha
OCHOBHOW Yy3en CTynuua-Crulbl  3HaYMTENbHO
CHwkaeT 3atpatbl. OO6of uM3roTaBnmMBaeTcs
nyTeM LUTaMMOBKA W3 CrfaBa aHarormyHo
obogpsiv,  MPYMEHSEMbIM  Ha  CMULIOBaHHbIX
Konecax, OfHaKO 34eCb OTBEPCTUS Mof, Crmuibl
OTCYTCTBYIOT, 3TO MO3BONSET  MCMOML30BaTH
BeckavepHble LWWHbL PriaHel, Ha BHyTpPeHHel
CcTopoHe oboja Cny»UT MECTOM KpenneHust
cnuL, KOTopble AEnatoTcsl TOXE NyTeM LUTaM-
MOBKW U3 cTanu WNWU cnnaBa U MOryT npu-
KNenbIBaTbCA UMN NMPUBUHYMBATECA GonTamm K
oboay v ctyrmue.

B akcnnyataummn coctaBHOe KONeco BO MHOTOM
MOXOXEe Ha INUTOE, HO Ero KOHCTPYKLMUS MOXET
ObITb BbIMOMHEHa Tak, YToObI MpW yaape oHO
0ehOPMUPOBAIIOCE KOHTPOSMPYEMbIM 0OPa3oM.

:!-\

pA3E3aLLMTHOE YIINoTHEHHE

[AncTaHumorHHaA BTynKa

CanbHuk

Moatumnk-ik

[uctaHumorHan BTynKa

Koneco

Moatumnink

8. CronoprHoe konsuo

8. CansHuk

10. PepykTop npueoaa cnaomMeTpa
1.0cs

Al

NOO

Puc. 6.3 KoHCTpyKkLMs nuTOro Koneca

Paspe3 numozo Koneca deMOHCMpUpyem e20 MOHONUMHYO KOHCMpYKyuto. B daHHoM npumepe
(Yamaha RD125LC) criupasnbHbiti npoghuris criuy onpedesnssemcs UCKIoYumernsHo ekopamus-
HbIMU mpebosaHusimu. Obpamume HUMaHUe, 4Ymo Ha OaHHOE KOJTeco ycmaHaernugaemcst KaMepHasi
wiuHa; 00HaKo 0600 borbLuuHCMEa Konec rpedHa3HayeH 0715 UCob308aHUst 6eCKaMEpPHbIX WUH.

Puc. 6.4 KoHCTpyKLMA cocTaBHbIX Konec

CocmasHasi KOHCMPYKUUST 10380/15iem ycimaHaesueamb Ha 00Hy U myxe cmynuly 0b600bsi pa3uyHbIX
pasmepos u npogpuned. LLimamnosaHHble crnuybl U3 cmanu unu anoMUuHUsT NpUcoedUHsIOMCs K
cmynuue u 0600y ripu nomowu 6or1moe uru 3aKreriokx.
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370 npefoTBpaLlaeT nepeaavy ygapa Ha pamy
unu nogsecky. HaBepHoe, camblii M3BECTHbIN
NPUMeP COCTaBHOW KOHCTPYKLMM KOMec - Koneco
Comstar komnanuyn Honda. Ero, Tak e kak u
TUTOe KONeco, HeobxoaMMo 3aMeHsATb B Criyyae
MOBPEXAEHNSI UMW UCKPUBMEHUS, XOTS CyLLECT-
BYIOT Takue Korneca, KoTopble MOXHO BOCCTaHO-
BUTb NPV NoBpesxaeHnn B pesynbtate AT

5 KoHcTpyKuus konec -
cneuunanuavpoBaHHble Koneca

Koneca c pa36opHbim 06000om

Koneca Takoro Tvuna HeTpaguLUMOHHLI B Cpeae
MOTOLIMKIIOB, HO OHM MOTyT BCTpeyaTbCA Ha
HEKOTOPbIX CKyTepax W Ha BomnbLUMHCTBE BHe-
LOPOXHBIX TpaHCmopTHbIX cpefcts (All Terrain
Vecblle,ATV].KonecousrotaBnueaetca U3 cranmv
MyTem LITaMMOBKWA U COCTOUT U3 ABYX MOMOBUH
(cm. puc. 6.5]. MonosuHbl 06ofa coefuHsOTCS
BMecTe BonTamm no ocu CUMMETPUN, @ Cneao-
BaTesnbHo, 0604 MOXHO pa3obpaTb Ans obner-
YEHUS 3aMEHbI LLIMHBI.

Takol TWN KOHCTPYKUMWM mpeaneH Tam, rae
TpebytoTcs koneca Hebonbluoro guameTpa,
noToMy 4YTO B [JaHHOM cnyvyae usberaetcs
npobrnema BopTUPOBKM LUMHLI Ha obop, koTopas
npespaLana 6bl YyCTaHOBKY LWWH B kowmap. B
korieca CKyTEpOB yCTaHaBnMBaeTcs kamepa, a
HeckamepHble LWKHBI, Tpebylolmne KomnbLeBoro
YNNOTHEHUS MeXxAy ABYMS MNONOBMU-
Hamm obopa, yCTaHaBMMBAIOTCS Ha HEKOTOPbIX
ATY.

Koneca u3 mazHuesoeo crinasa u
yenerinacmuka

M3HauanbHo nuTble koneca U3 MarHMeBOro
cnnaBa MosIBUMKCL B FOHOYHOW cpefe, HO celdac
MX Ha4MHalOT yCTaHaBNMBaTb B KayecTBe CTaH-
[apTHBIX Ha psiie CEpUMHBIX CMOPTUBHBIX MOTO-
umknoB. OHU ropasfo nerye Korec U3 anomu-
HMEBOTO CMNaBa U 3HAYUTEMBHO CHIKAIOT UHEP-
LMo 1 MpoCKonuYeckuin addpekT, HO, B OCHOBHOM,
OHW He Takue >ecTkue u HGonee goporue. Ans
M3rOTOBMNEHUS KOMEC Ccelyac Takke Wuc-
nonb3ayetcsa yrnennactuk. OH obnagaet npeumy-
LEeCTBaMU MEHbLUErO, YEM Yy MarHus, Beca u
BonbLuer, YeM Yy anioMUHUS, NPOYHOCTY; OAHAKO
Takue korneca odeHb goporue. Vx ucnonb3ayioT
HEKOTOpbIE TOHOYHblE KOMaH[bl, a8 B KayecTse
aKceccyapoB OHM CTanu MOsIBNATbLCA Ha He-
KOTOPbIX CMOPTUBHBIX MOTOLMKIIAX.

6 LUuHBLI - KOHCTPYKLMA

HecmoTpsi Ha TO, YTO LUMHBI - PacXOAHbIii
MaTepuarn, kak Macno unu TOMMMBO, OHU OYeHb
HENpOCTO YCTpoeHbl. Kaxxaas rotoeast WuHa - 310
Tpya, Matepuan u CriokHasi TEXHOMOrvisi, ypoBeHb
KOTOpPbIX OTpaXkeH B ee LieHe. 113 Bcex AOopOoXHbIX
TPaHCMOPTHBIX CPEACTB MOTOLWKI NPeAbsSBSeT
camble BbiCOkMe TpeboBaHuMs K WuHam. Momumo
TOro, YTO LUMHA AomkHa paboTaTb 6esynpeyHo,
ecnu Heobxoaumo nsbexatb ATI1, oHa fomKHO
CnpaBnsATbCs € 3TUMU 06513aHHOCTSIMU B ropaszio

Puc. 6.5 KoHcTpykuus koneca ¢ pa36opHbIM 06040M

1 bBoim 3 [lonosuHa oboda
2 [lonosuHa oboda 4 [IpyxuHHas waliba

Gonee cepbesHbIX YCMOBUSX, YeM Te, KOoTopble
XapaKTepHbl Ans aBTOMOOMMEN W rpy3OBMKOB.
OcHoBOW WKHbI ABAAIOTCA CROW, KOTOpbE CO-
CTaBMAT ee Kapkac. OTU CMOM COCTOAT U3
MPOPE3NHEHHBIX CUHTETUYECKUX BOMOKOH KOpAa,
YNOXEHHBIX OAVH Ha [PYro U CBA3aHHbLIX MeXay
cobol B rotoBoii WnHe. Crnoun, B CBOIO 04epesp,
MOKPbITbl COEM MSrKOW pesuHbl, Ha KOTOpbIN
HaHOCUTCA NPOTEKTOP. BHYTPEHHME KPOMKM LLIMHBI -
6opTa - BbINOMHEHbl B BUAe TWATEMbHO
ccopmMmpoBaHHON 1 ycuneHHon obnactu, Ko-
Topas yAepXKUBaeT LUMHY Ha kpato oboga. Ecnn
LUMHa NpeAHasHaveHa Ans ucrnonb3oBaHus bes
Kamepbl, 60pT AOMOMHUTENBHO yCUNnBaeTCs, a
BHYTPEHHSIA NMOBEPXHOCTb LLIMHBI MOKPLIBAETCS BO3-
[lyXOHEnpoHMLi@eMbIM CIOEM PE3UHbI, KOTOpbINA
HOCUT HasBaHuWe "repmeTusnpytoLLeli BCTaBkun'".
[insa yacHeHua npeaHasHavYeHus Kakaon 4actu
LLIMHbLI PACCMOTPUM UX B OTAEMNBHOCTY.

Cnou Kapkaca

Cnou kapkaca obecneunBaloT MPOYHOCTb U
nopAepaHve hopMbl LLMHBI KaK MpK HU3KUX, Tak
1 NpU BbICOKUX CKOPOCTSX, KOrga NpouCXoanT
yBEMNuYeHNe LIEHTPOBEXHBIX CUM, CTPEMSALLMXCA
ee fedopmupoBats. Crion JOmkHbl ObITb fo-
CTaTOYHO XECTKUMW ANA npefoTBpalleHuns
HexenaTenbHbIX 3dhekToB AechopMaLmn LUnHbI
1 BUBpaLmmM NpoTeKTOpa NpU Pe3KoM YCKopeHun
unu TopmMoxeHun. B npoTtusonoctaBneHue
YNOMSIHYTOMY BbILLE, CIOW [OIKHbI NO3BONUTL
LUIMHe n3rnbaTbcs 3aaaHHbIM 06pasoM, B MecTe,
rAe OHa HaxoAUTCS B KOHTaKTe C JOPOroi, Ans
obecneyeHns MakcManbHOro NSTHa KOHTaKTa u
MOrNOLEHNs HEPOBHOCTEN NOBEPXHOCTH, obec-
neymBas NoCTOSHHbIA KOHTAKT NpoTekTopa ¢

5 Talka
6 LUuHa
7 Kamepa

Aoporoii. MHorie MOTOLMKIETHbIE LLUMHBI Coaep-
XaT YeTblpe cnos (MHoraa 3To 06o3HavaeTca Ha
6opTe LWmHbI B BUAe abbpesuatypel 4PR (Four Ply
Rating). Tam, roe TpebyeTtcs Gonee xecTkuii
KapKac, LUMHa MOXeT cofiepXaTb W LUECTb CIIoeB.
Cnow n3rotaBnMBaloTCcA U3 KOpAa, CAENaHHOro
13 VICKYCCTBEHHOTO LLIeMNKa, HelmnoHa, nonuacrepa
Unu Keenapa, CBA3aHHOro pesuHoii. Crion obo-
paunBalOTCS BOKPYT MPOBOMOYHOTO OCHOBaHWS
60pTa Ha Kpato LLKHBI.

CyLLeCTBYIOT Kapkachl ABYX OCHOBHbIX TWMOB CIIOS:
C [varoHarnbHLIM W panarnbHbIM PacrionoXeHnem
HUTEN KopAa.

Crioit ¢ agnaroHanbHbIM
pacnonoXeHneM HuTe kopaa

Ha npoTsikeHUM MHOrMX neT MOTOUMKNETHbIE
LUMHBI UMENW KOHCTPYKLMIO CIIOEB C AuaroHanb-
HbIM PacronoXeHeM HUTel kopaa. 3To CBA3aHO ¢
METOAOM YKMaAKu Yepefyroyxcs CroeB B BuAe
6ykBbl "X" Ans obecrneyeHmns eCTKOCTU BOKOBUHbI
LWKHbI (cM. puc. 6.6a). Camo coboii pasymeetcs,
4TO UMeTb BOKOBUHY, AEHOPMUPYIOLLYIOCS MO OCK
CUMMETPUN MaLLMHbI, 6bINo Obl KpaiHe Hexe-
naTesibHo-MOTOLWKI ByaeTpbickaTh" U3 CTOPOHBI
B CTOPOHY MOYTU TaK e, KaK 3TO MPOUCXOAUT Mpu
CryLLeHHON LmnHe. MoTouuknom 6bino 6bl HeBO3-
MOXHO YNpaBnsiTb JOIXHLIM 06pasoM; UMEHHO
Mo3TOMy [BYXKONECHbIE TPAHCMOPTHbIE CPeACcTBa
HY>KOArmMchb B KOHCTPYKLMW CROEB C AVaroHanbHbIM
pacnonoxeHuem Hutel kopga. OpHaKo LUMHbIC
[MaroHanbHbIM - PacronoXeHUeM HUTEN Kopha
NpU BbICOKUX CKOPOCTSIX PaCTArMBalOTCs Mof,
BO3/ENCTBUEM LIEHTPODEXHON CUMbI, MpU 3TOM
OHWU CTaHOBSITCS Gonee BbICOKUMU U Y3KUMU, a
3TO, B CBOIO OYEPEAb NPUBOANT K
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Puc. 6.6a CTpoeHue auaroHansHOM WUHbLI

neperpesy U yxyALleHuio ynpaensiemoctu. [ns
npefoTBpaLleHus AedopmMauuu nog Bo3spen-
CTBMEM LIEHTPOBEXKHBIX CUI paauarbHble LKHBI C
AvaroHarbHbIM OMosicbIBaHEM MPOLLAN JOMAIMiA
nyTb, UCMbITaB Ha cebe MpUMeHeHWe Croes C
Hpexepom.

Cnoii ¢ paauarnbHbIM
pacrnornoXeHuem HUTel kopaa

B paguanbHoOl WKHe crou kapkaca HaHocsATCS
OT ofHoro GopTa Kk Apyromy, Kpome Toro, npu-
CYTCTBYIOT OAWH Unn ABa crosi Bpekepa, pac-
MOMOXeHHble CHapYXU Kapkaca - Kak Ha pagu-
anbHbIX LUMHAX C AnaroHanbHbIM OMosiCbiBaHNEM
(cm. puc. 6.66). HegocTaTok Takol KOHCTPYKLMM
COCTOMT B TOM, YTO BOKOBMHA MOKPBILLKM criabee,
YeM B AMaroHanbHbIX WKHax. M3-3a aToro pagu-
anbHble LWVHbI He NCMONMb30BaCh Ha MOTOLMKIAX
[0 Tex nop, noka NPousBOAUTENU LLUUH, KOMEC 1
MOTOLMKIOB He cobpanucb BMecTe W He CKOH-
CTPYUpOBanu MOTOLMKIIbI C YBEMUYEHHON LIK-
PUHOW KONec, KOTopble AOnyckanu yCTaHOBKY
HU3KONPOMUIBHBIX LWKH 6e3 kakux-nmbo noTepb
nrowjaam KoHTakTa, HO obnagatowwmx npeumy-
LLIeCTBOM YycurieHHon 6oKkoBUMHBI. McrnornbaoBaHue
paguanbHbIX LWUH Ha aBTOMOOUISIX He Bbl3blBaET
npobnem, noToMy 4To Hanu4ve Aedopmupy-
foLmxcs GOKOBMH B [aHHOM criyyae BOCMpUHU-
MageTCs Kak MpenMyLLecTBO: ecriv bl ero He 6biro,
TO NpW pesKkoM MOBOPOTE BHYTPEHHSIS CTOPOHA
LUMHbI cTpemunach Bbl OTOpBaTbCS OT 3eMnu,
yMeHbLUasi cLenneHve ¢ foporoii. Mo cpaBHeHUo
C [MaroHanbHbIMK, paguanbHble LUMHBI MOryT
6bITb coenaHbl Gonee nerkumu, Bnarogaps
yeMy OHW  obnagalT  nyywuMMu  xa-
paKkTepucTUKaMn U WU3HOCOCTOMKOCTbIO. OHuU
nyvllie B 3KCMTyaTaLmm; 3TO 03Ha4aeT, YTO MOXHO
NPUMEHATL Gonee MArkWUA Pe3nHOBbLIA KOMMayHA,
He onacasicb YpE3MEPHOro YBENUYEHUS N3HOCA.

N
N

Cnoun

\ berosaa nopoxxa
! npotexTopa
I

EokosurHa

bopr

Puc. 6.66 CTpoeHue paguanbHOW WUHbI

MocnepHee pocTkeHwe B obractu pagumarnbHbIX
LUMH - MOHOIUTHAs KOHCTPYKUUS CroeB. B winHe
TaKoW KOHCTPYKLMM NpefBapuTenbHO cchopmMupo-
BaHHblE NEHTbl 3aMeHeHbl MaTepuanoM eavHou
ONVHBI, HAHECEHHbIM Tak XXe, Kak HWTKa Hama-
ThIBaeTCA Ha KaTywwky. LLIMHbI Takol KOHCTPpYKLMK
Honee nerkme u obnagarT yBenuueHHoW nps-
MOJSIMHEHON YCTOMYMBOCTBIO NPU BLICOKMX CKO-
pocTsix. 3TO MOCNYXMIO NPUYNHONA BOSHUKHOBEHMS
TEepMMHa LWKHa "HyneBoro yrna" (zero degree),
0603HaYaloLLIEro, YTO Yron MEXIy HanpaerneHuem
HaMOTKW NEHTHI U BPALLEHUEM LLIMHBI PABEH HyTHO.
Kpome TOro, nonHocTbio oTCyTCTBYET 3dhdhekT
NOAPYNUBAHWSA CIOEB, XapaKTepHbIA Tam, rae
MPUCYTCTBYIOT YrIbl B NpeABapuUTeribHO copmut-
pOBaHHbIX JIEHTaX, NPUBOASLLME K NIOXOMN ynpas-
nsieMocTu Npu Gornee BbICOKWX CKOPOCTSIX.

bopma

BHYTpeHHUM KpoMkaMm LUMHbI NpuaaeTcst gopma
ycuneHHoro 6opTa, KOTOpbIi YAEPXUBAET LUMHY
Ha oboge. BopT cocTouT U3 HenpepbIBHOTO Nyudka
cTanbHO NPOBOMOKW, obnajatoLient BbICOKOW
NPOYHOCTbIO HA pacTsXeHMe U MOKPbITOro
pesuHoii. Mpodunb 6opTta paspabotaH Tak, YToObI
NpaBUMbHO pacnonaratbecs Ha 060absAX pas3nuy-
HOFO CEeYEHWs, Kak NpaBuio, NPUMEHSIEMbIX B
MOTOLKNETHBIX KOrecax, Mo3TOMy MHOTMEe LUMHbI
MOFyT UCMOSb30BATLCS Ha BOMbLUMHCTBE CEpUit-
Hbix obopbeB. MHorga ncnonb3yetcs obop
crneuMannampoBaHHoro Tuna, u ato Tpebyet
NPUMEHEHUSI  COOTBETCTBYIOLUMX  LWMH.  [ns
MCMonb30oBaHNs kKaMepHbIX WWMH BopT Aenaetcs
[OCTaTOYHO TMOKMM, YTOOblI €ro MOXHO Obino
nepeTsHyTb 4epe3 Kkpaih oboga npu
ycTaHoBke. Y GeckamepHbIx WUH GopTa Bonee
KECTKME, U OHW NNOTHEE YCTAaHABMUBAIOTCA Ha
oboa. 3710 Heobxoaumo Ans obecneveHus
repMeTUYHOCTU YNMNOTHEHNS Mexay GopToM U

06040M U MOXET Bbl3blBaTb HEKOTOpbIE 3aTpyA-
HEHWS NpU MOHTaxe. [o3aToMy PEeMOHT U ycTa-
HOBKY LUMH GeckaMepHoOro Tna nyviue npego-
CTaBUTb CreuuanucTam, obnagatoLmm Heobxo-
OMMBIM 0GOPYLOBAHNEM, UCKTHOYRIOLLMM MOBPEX-
[eHust LUMHBI unn obofa npu pemoHTe.

lMpomekmop

[MpoTexTop - 3To BUAUMAs YacTb LUMHbI, KoTopas
M3roTOBJIEHA 13 PE3VHOBOrO KOMMayHAa, BblopaH-
Horo Ans obecneyeHns xapakTepucTuk 13Hoca un
cuenneHus ¢ goporo. Heobxoammo TwatenbHo
BbIOMpaTb KOMNayHA, COOTBETCTBYIOLUMA HasHa-
YEHMIO KOHKPETHOW WuHbl. Markuin - obecne-
YMBaEeT MPeBOCXOHOE CLienmneHne, Ho obrnagaet
BbICOKMM YpOBHEM u3Hoca. bonee TBeppabii
komnayHp obnapjaeT XyAwWwUMW XapakTepuc-
TUKaMK CLIENINEHMS, HO CPOK €ro cryxObl JorbLue.
Mcnonbayembin koMnayHp, Bcerfa npeacrasnset
coboii komnpomuce Mexay 3TUMU ABYMS Xa-
paKkTepucTMkammn 1M AomxeH BbibupaTbcs B
COOTBETCTBUMN C Ha3HAYeHUEM U CTUNEM BOX-
feHns.  HekoTopble  KOMMaHWW  MPOW3BOASAT
ABYXKOMMNAYHAHbIE LLUMHbI, KOTOPbIE COCTOSAT U3
TBEPAOro KOMMayHAa B LIEHTPE W MSArKoro no
kpasMm. Takasi  KOHCTpyKuus — obecreumBaeTr
XOpoLLiee cLiennieHe npu nosopoTax, npu Gornee
HW3KOM obLLEeM YpOBHe M3HOCa, M YTO Hanbonee
CyLLECTBEHHO -MpeAoTBpalaeT MpoMUHaHNe
LeHTpanbHOW YacTu, Bnusiolwee Ha obLyto
dopmy WMHLI, a crnepoBaTenibHO, Ha ee
xapaktepuctuku. lpyu  naeanbHbIX  yCroBusX
ABWKEHUA WuWHa ¢ abCconioTHO rnagkum
NPOTEKTOPOM obecneunBana 6bl
MaKcUMarbHylo Mrowafb KOHTaKTa pesuHbl C
NOBEPXHOCTLIO OPOMH; UMEHHO MO3TOMY “CIIMKU'"
(slick) mcnonbsytoTca Ha roHkax BCAKUA pas,
Korga ycrioBns aTo no3sonsioT. [Ans [JopoxHoro
MOTOLMKNa  BaXHO, 4TOObl LMHA  Morna
paboTaTb NP1 BCEBO3IMOXHbIX JOPOXKHbBIX U



Koneca, WwuHbI 1 TOpMO3a

Mpasuneroe

fnasneHue B LUnMHe
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—el o MaTHo KoHTaKTa
[TATHO KOHT: MATHO koHTaKTa L—v' Serosoid ‘—J
Berosod RopoXKu Berosod Qopoxxn [OpONKH ~J
npoTexTopa ¢ A0POrod NPOTEKTOPa ¢ A0porod npoTekTopa ¢ A0porod

Puc. 6.68 MATHO KOHTaKTa 6eroBoi AOPOXKKM NPOTEKTOPA WHUHbI

norogHblx ycnoBusix. Ecnm  6bl  cnvku
Ucrnornb3oBanncb Ha BRaxHoi Tpacce, TO
MeXay NPOTEKTOPOM W MOBEPXHOCTLIO AOPOru
obpasosbiBanace Obl MneHka BoApl, W LMHA
HaumHana Obl ckorb3utb. CeTb nasos, UMK
"KaHaBOK", MMelLWMXCA B MPOTEKTOpe,
no3BonsieT BoAe CTekaTb C NOBEPXHOCTU Ha
GOKOBWMHbI  WKWHLI, a HeGonbloh n3rnb
npoTekTopa MCMonb3yeTcA [Ana  oTBoAa
BOASIHO nneHku. Mo Mepe n3Hoca WKHbI ee
CrIoCOGHOCTb ~ OTBOAUTL  BOAY — CHUXKAETCS,
VMEHHO noaTomy 6OMNbLUNHCTBO
npon3BoauTeneil peKOMEHAYET 3aMEHSATb LLUNHBI
Mpu M3HOCE MpoTeKTopa NPUMBNN3NTENLHO A0 2
MM. Ha BHEAOPOXHBIX MalLMHaX pasnunyHbIi
PUCYHOK MpOTEKTopa  MCronb3yeTcsi, YTobbl
CrpaBUTECA C  TPASHBIMUA - UMW MbINbHBIMK
NOBEPXHOCTAMM. PassuThiit pUCYHOK
npoTekTopa  WMH  ANA  MOTOKpocca
paspaboTaH ans obecnevyeHus
3aLenneHnst C pbIXIbIM FPYHTOM, KOTOpPbIN 32
cekyHabl 3abun  Obl  JOPOXHYH  LUMHY.
Bbicynam npotekTopa npupgaHa Takas
dopma, 4ToGbl oTOpackiBaTh KOOy Msi3b,
nonagatolylo Mexgy Humu. lpoTekTop LUKMH
TPManbHOro TUna, UCMomnb3yemblx

Ha MoTouMKnax NS Tpuana v MOToLMKNax
[BOWHOIO Ha3HayeHusl, npeacTaBnseT coboi
KOMMPOMUCC MEXAY NPOTEKTOPOM KPOCCOBbIX W
LOPOXHBIX ~ MOTOLWMKMOB;  BbICOTA  BbICTYNOB
MeHbLLIe (CrieaoBaTenbHO, OHW B MEHbLLER Mepe
paspyLLaloT MOBEPXHOCTb), W OHW Takke, B
onpeAeneHHbIX pamkax, MOryT UCMonb3oBaTbCs
Ha [loporax C YCOBEPLLEHCTBOBAHHbIM MOKPbITUEM.
OpvH 13 Hambonee BaxkHbIX 1 YNyLLEHHbIX Napa-
METPOB, BMUSIOLLMX HA XapaKTepPUCTUKY LUMHBI
-AaBrieHne Bo3ayxa B Hell. MponssoauTeny Bcerga
PEKOMEHAYIOT AN K&XAOMN LLUUHBI OnpeaerneHHoe
[aBMNeHUE; OTKMOHEHUE OT HEro B By CTOPOHY
BIUSIET Ha JKCNyaTaumio 1 U3Hoc (cM. puc. 6.68).
Mpy cnULIKOM BbLICOKOM AaBIEHUW MOBbICUTCA
XECTKOCTb €3/bl, HO ropasfo BaxHee To, YTo
YMEHbLUUTCS NnoLaab KOHTakTa ¢ goporoi. Mpu
CIMULLKOM HM3KOM AaBMeHWW NroLiafb KOHTakTa
BO3pacTeT, Ho WuHa B6yaeT nerye gedop-
MUpOBaTbCH, NPUBOAS K neperpesy, BeicTpomy
M3HOCY W yXyALleHuto ynpasnsemocti. MoxHo
ZOMyCTUTb U3MEHEHMNE AaBNEHNS B 06 CTOPOHBI,
COrnacHo NHAWBUAYaNbHbIM NPEANOYTEHNAM,

Ofon koneca

Bertuns

Puc. 6.6r KamepHble n 6eckamepHble WHUHBI

Y KaMepHbIX WUH 8eHMUIIb 3aKpernasiemcsi Ha Kamepe; yrnnomHeHue mexoy WuHol u 060dom He
umeem b0o1bWoe0 3HayeHuUs, U Heobxodumocms 8 obecreveHuu eepmemuyHocmu 0boda e patioHe
eeHmurisi omecymemeyem. Y beckaMepHbIX WUH 2epMemuyHocmb 0ocmuaaemcsl 3a cHem rpureaaHusi
bopma wuHbl K 0600y, a cnedosamesibHo mpebyemcsi obecrieyeHue eepmemuyHocmu oboda e
palioHe eeHmUITSl.

VCXOAALLMM U3 OLLYLLEHWIA, HO OTKITOHEHWe Bonee
4 psi (cbyHT Ha KBaApaTHBIA AOIAM) OT Npeanu-
CaHHOTO NPOU3BOAMTENEM HE PEKOMEHAYETCS.
MHorue BoguTenn HaxoasaTcsA B 3abnyxaeHuu,
4To ycTaHoBKa Bonee LUIMPOKOMN LUMHbI, YEM
PEKOMEHA0BaHO M3roTOBUTENEM, YNYULLWT YrpaB-
nsiemMocTb. JTo BOBCE He obssaTensHo. Mpu ycra-
HOBKe DOonee LUMPOKOI LWMHBI Ha CTaH4apTHbIA
oboga, Ans Toro, YToObl PacnonoXUTLCA Ha HEM,
OHa crnerka gecopmupyetcs, ee dhopma U3me-
HUTCS, N 3TO MOXET HebnaronpusTHO NOBNUSTH
Ha ynpaBreHue. YcTaHoBka HU3konpodurbHom
LUMHBI (C MEHbLLEW BbICOTOM BOKOBUH) - OANH U3
CnocoboB JOCTKEHWNS! YBENUYEHUS LLIMPUHBI Ge3
U3MeHeHNs obLLero AuaMeTpa, a CrefoBaTenbHO,
nepefaToyHoro oTHoLLeHMs. Ho npouseoauTenu
MOTOLIMKIOB TPaTAT NopasuTeNnbHOE KONMUYECTBO
BPEMEHU Ha UCTbITAHUS LUMH U KOMEC CBOMUX
MaLLWH, U MOXHO ObITb aBCOMIOTHO YBEPEHHbIM,
YTO MMEHHO 3TOT PUCYHOK MPOTEKTOopa 1 pasvep
LUMHBI BbIGPaHbI TOMNBKO MOTOMY, YTO OHM yuLle
BCET0 MOAXOAAT ANs AaHHOW MalvHbl. [avke ecrin
NPUMEHUTL PacLUMPEHHbIA obog Ans YCTaHOBKM
6ornee LUNPOKOIA LUMHBI, TO BCE PABHO MOXHO
HapyLNTb XapakTepucTuki obLyein ynpaense-
MOCTU MaLUWHbI, TeM Gonee yuuTbiBasi TO, UTO
paboTa 3agHero koreca v LUMHbI B3aMMOCBs3aHa
C NepesHUM KOTecoM U LUUHOM.

KamepHbie u 6eckamMepHbie WUHbI

Kamepa npefcrasnser coboi konbLeByto Tpy6-
Ky, W3roTOBMEHHYIO 3 BO3AYXOHEMPOHMLIaeMON
pesvHbl, ¢ 0bpaTHBIM KnanaHoMm, KoTopasi pac-
nonaraeTcsl BHyTPU LUMHBI 1 3aMOMHSETCs BO3-
OyXOM A0 3afaHHoro AasneHnst (cMm. puc. 6.6).
KamepHble WnHbl 0bnafatoT MHOKECTBOM Hefo-
cTaTkoB. B cnyyae npokona kamepa JOCTaTo4HO
6bICTPO NMoBpexaaeTcs, B pesynbTaTe Yero no-
KPbILLIKA MOXET MIHOBEHHO CryCTUTb UMW GAYTHCA.
Kpome Toro, npu yckopeHun unu TOpMOXeHUN
BO3MOXHO OMNpeAeneHHoe nepeMeLleHne WnHbI
OTHOCUTENbBHO 000Aa, B pesynbTaTe Yero kamepa
MOXET NPOBEPHYTLCA OTHOCUTENbHO oboaa un
BblpbiBaTb knanaH. [pyroii HepocTaTok
-CKITOHHOCTb K HarpeBy, 0COBEHHO Mpu ABMKEHNN
€ NOCTOSAHHOM BbICOKOWN CKOPOCTbI0. 3TO BAUSIET

Puc. 6.6 O6pesnHEHHbIN WMHHBbINA BEHTUIb
B pa3pese
A Konnayok eeHmunss D Pesbbosast

B CmepxeHb emyrka
C YnnomHeHue E BC edno
(06pe3UHeHHbIL OMKPLIMoM
[OMOXEHUU

Kopryc)
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Ha CTeneHb M3HOCA LUMHBI U KOCBEHHO TpebyeT
npuMeHeHUs Gonee TBEPAOro koMnayHaa Afis

MNOBbILUEHNA M3HOCOCTOMKOCTH. Bmecto
MCcnonb3oBaHMWA KaMepbl BHYTPEHHIOK YacTb
6eCKamepH0|7| LWNHBbI  MOKPbIBAOT ~ TOHKUM

BO3/lyXOHENPOHWLIAEMbIM CHIOEM, @ BOPT LUMHBI 1
000p, Koneca M3roTaBnMBatoT, He 3abblBas obec-
NEYUTb MeXaY HUMW repMETUYHOCTb. BoagyLuHblii
KnanaH ycTaHaBnuBaeTCs U repMeTusvpyeTcs B
oboge (cm. puc. 6.64). MprmeHeHne BeckamepHbIX
LUNH YMEHbLUAET UNMU BOBCE YCTpaHsieT Gonb-
LUMHCTBO NPOBNEM, CBOWCTBEHHbIX KaMepHbIM
lwnHam. Hanpumep, Bo3AyXOHEMPOHULAEMbI
crioi paspaboTtaH Tak, 4TObbl yAepXKMBaTbCS
BOKpYF MpoKona, TeM CaMbiM NpefoTepallaeTcs
MpOpbIB BO3AyXa W 3aMeAnsSieTcsl CryckaHue LUnHbI,
criefoBaTernbHO, NoBbllaeTca Ux obwas bGe-
30MacHOCTb.

7 LUWHBI - XapaKTepucTUKn
M MapkMpoBka

Ha 6okoBuHe GonbLUMHCTBA LUMH MOTOLMKNA
COfEepXNTCA MHDOPMALMUA O KOHCTPYKLMHU,
pasmepax M npegHasHayeHun (cm. puc. 6.7).
MepBocTeneHHoe 3Ha4YeHUE MMEET MapKupoBKa
pasMepoB, TMO3TOMy HauHeM cC Hee. Ha
NPOTSXKEHUM MHOTWX NET LUMpUHA W AuaMeTp
WNHLI 0603Havanuch B AfoliMax, Hampumep,
4.1 OH 18. 370 03Ha4aeT, YTO LUMPUHA LUNHBI
paBHad.l AtoliMa, a yCTaHaBNMBAETCA OHa Ha
18-aoiiMoBbIN - 060 M 0OnNajaeT  MHOEKCOM
ckopocT H (Bonee mogpobHO O HEM — HIDkKE).
Ceityac pa3vep 6OMbLUMHCTBA LUMH YKa3blBAETCS
B METPUYECKMX eAuHuUax, Hanpumep, 100/90H
18. 310 03HaYaeT, YTO LUMPUHA LUMHBI paBHa 100
MM, BbicoTa npocduns - 90 (BbicoTa WWHbLI OT
fopTa [0 MpoTeKTopa, BbIpaXeHHas B
NpOoLeHTax OT ee LUMPVHBI; B AAHHOM NpuMepe,
npy wupuHe 100 MM, BbICOTA COOTBETCTBEHHO
paBHseTcs 90 MM). Takas LnMHa yCTaHaBNMBaeTCs
Ha 18 AtoiiMoBbIii 0604 (OCTaTOYHO CTPaHHO, HO
pasvep oboga no-npexHemy obosHavyaeTcs B
fjoimMax) u obrnagaet uHaekcom ckopoctu H.
[pybo rosopss, pABa 00O03HAYEHUSI  LUMH,
yKasaHHbI€ BblILLE, 3KBUBANEHTHbI.

Mocne npuHATUS MHCTpykummn ECE 75 mapkupos-
Ka LUMH JOMKHa copiepaTb BEMWUYMHBI CKOPOCTU
n Harpysku, Hanpumep: 180/55 ZR17 (73W).
O603HaueHne 3TOi MapKUPOBKU pacLLnpoBbI-
BaeTcs crnepytolum obpasom: 180 - wupuHa B
munnumeTpax, 55 - kak U paHblue, BbicoTa
npocuns, Z - o6o3HayaeT, YTo LUMHA crnocobHa
paboTaTb MpW CKOPOCTAX, NpeBbiwarowmux 240
km/yac, R- paguanbHoro Tuna, 17 - guameTp
obofa, Ha KOTOpbIA JOMKHA yCTaHaBIMBaATbCA
UMHa, B AloiiMax, 73 - WHAEKC rpy3onogbem-
HOCTW, Cchinatowuiics Ha ynicna B Tabnuue (B
[aHHOM criyyae oH 0603HaYaeT Harpysky Ha ocb
365 kr), a W o3HayaerT, 4YTO LIMHA MOXeT
MCNonb3oBaThCa Npu ckopoctn fo 270 km/d. Ho,
MOCKOMbKY B J@HHOM Cryyae WHAEKChI Harpysku 1
CKOPOCTU 3aKITI04EHbI B CKODKM, TO 3TO O3HAYaEeT,
YTO LUMHY MOXHO WCMOJIb30BaTh MPU CKOPOCTSIX,
npeBbllLaOLMX yKkasaHHble 270 km/yac. Mocne
[aHHON MapKUpOBKM MPOM3BOAUTENb MOXET
[OMNOMHUTENBHO YKasblBaTb NpefernbHYH CKOpOCTb

Ans 0603HaYeHUs OKOHYaTeNbHOTo WHAEKca
CKOpOCTU LWKHbI, Hanpumep, V280 (280 kuno-
MeTpa unm 174 munm B 4ac). OCHOBHbIM
npaBWUNoM [AOMKHO cTaTb TO, YTO Hernb3s
OTKIMOHATLCA OT pa3MepoB W XapaKTepucTuK
LUMHBI,  PEeKOMEHyeMoli  Mpou3BOAWTENEM B
KayecTBe cTaHZapTHOW. CyLUeCTBYIOT UCKo-
YeHUs M3 ITOro MpaBwuna, Koraa kakoir-Hubyab
NPOW3BOANTENb LUKH, BO3MOXHO, OBHapyxuBaeT
cnocob HeGoMnbLUIOro yBenMyeHns napameTpoB
paboTbl Ha onpedeneHHoi MawwuHe. Bcerpa
HexxenaTenbHo Mcnonb3oBaTb LWKHY Gonee
HU3KOrO MHAEKCa Mo CPaBHEHWIO CO CTaHAAPTHbIM.
3To MoOXeT o3HayaTb, 4To Bbl HapylwaeTe
rapaHTUiHble 0653aTeNbCTBA W 3aKOHbI.

Tun wuHb!

Ha anaroHanbHbIX LWMHaxX 0BbIMHO HE HaHoCUTCS
MapkupoBka. CriegyeT yunTbiBaTb, YTO LUWHbI C
6pekepom 06blYHO copepxaT byksy "B" B
MapkupoBke (kak npasuno, nocne Oyksbl, 0603-
HayvaroLen nHAeKc ckopocTu, Hanpumep, VB), a
pagnanbHble WuHbl 06bIYHO cogepxaT byksy "R"
(kak npaBuno, nocne WHAEKCa CKOPOCTW, Ha-
npumep, ZR).

Boicoma npocpuns

OTa mapkupoBka cnegyeT 3a 0603HayeHueMm
LUIMPWHBI 1 OTAENeHa OT Hee KOCOM YepToil: /.
Ecnn BbicoTa LUMHBI COBMaaeT C ee LUMPWHOW, TO
BbicoTa npodunsi nmeeT o6o3HaueHne -100%,
YTO CYNTAETCH CTaHAAPTHLIM 3HAYEHUEM U He
HaHocuTCA Ha GOKOBMHY MOKpbIWKKU. Ecnu
0603Ha4eHne BbICOTbl NPOUNS LUNHBI MEHbLUE
100%, oHa Ha3blBaeTCA HU3KOMPOUNLHORN, U
MapKupoBKa HaHOCUTCA Ha OGOKOBUHY LUMHBI.
PacnpoctpaHeHHble celldac HWU3KoMpodUbHbIE
papvanbHble LMHbI COCOBHBI YBEMMYMTL NoLadb
npoTekTopa 6e3 yBennyeHns BbICOTbl GOKOBUHBI
LUMHbI. B cBOIO 04Yepeb 3T 03HaYaET, YTO LUMHA

- Bonee npoyHas u obragaeT 6onbLLNM YPOBHEM
OMacHOCTH, CBS3aHHBIM C NOTEPEN YCTONYMBOCTY
npu Gornee BbICOKMX CKOpOCTSX. B HekoTopbIx
Cnyyasx 3To Mo3BonsieT JOOUTHCS YBEMUYEHUS
LWNpUHBLI 6e3 U3MEHEHWs caMoro AuameTpa
LUWHbI, @ CrefoBaTenbHO, 0BLLEro NnepesaTo4Horo
OTHOLLIEHNS! MaLLWHbI. Beicota npochnns, cooteeT-
cTByrowas 50%, TpaguUMoHHa ANnS COBPEMEHHbIX
CMOPTUBHBLIX MOTOLIMKITOB.

WHoekc ckopocmu

MHpekc ckopocTn obo3Ha4YaeT MakcumarnbHyHo
YCTOMYUBYIO CKOPOCTb, AOCTVXKUMYIO HA MaLLMHaX
TOro Knacca, AN KOToporo npeAHasHavyeHa
LWMHa. 3TO MpepfmnonaraeT, YTo LHA HaxoauTces B
XOpOLUEeM COCTOSIHUM, B HEl noanepxuBaeTcs
onTuManbHoe [aBneHne, oHa paboTaeT B
npegenax CBOEN HOMUWHANbHOW Harpysku u
yCTaHOBMeHa Ha CooTBeTCTBYyloleM oboae.
Hanbonee TpaauLMoHHbIe Npeaenbl CKOpocTy 1
cooTBeTcTBylOWMEe UM OykBbl, 0603Ha-
YaloLLme UHAEKC CKOPOCTU, yKasaHbl HUXeE:

Mnpeke ckopocT - MakcuMarnbHas ckopocTb
(Munun B vac]

P 95 munb B Yac (153km/v)

R 105 munb B yac (169km/v)

S 113 munb B Yac (182km/y)

H 130 munb B yac [209 km/v)
149 mMunb B Yac (240 km/v)
2R 150 munb B Yac (241 km/4) 1
BblLLIE (BEPXHUIA Mpeaen MoKeT
ObITb ykasaH nocrie Hyksbl)

16B munb B Yac (270 km/v)
187 munb B Yac (301 km/u)

<z

WUHOekc epy3onodnbemHocmu

Yucna, obosHavatowme uHAeKc (koadphuLmMeHT
Py30noABLEMHOCTH, KOTOprVI yKasblBaeTcA nocne
MapKMpPOBKM pasmepa), NokasblBalT MaKkCu-
MarbHY0 HarpysKy, KOTOpYO BblOEpKMBaET LUMHA.
I'Ipe,unonaraeTc;l, YTO WWMNHa HaxoguTcsa B XO-

CKOPOCTH

Puc. 6.7 TpamamoHHee 0BO3HAUEHVS HA OOKOBMHE IMHH
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poLUEM COCTOSIHUM, B HEll MoAAepXuBaeTcs
HopMmaribHoe JaBreHve, oHa paboTaeT B npeaerax
CBOEro CKOPOCTHOTO MHAEKCA U YCTaHOBIEHA Ha
cooTBeTCTBYloLLEM oboge. HekoTopble obosHa-
YeHWs1 MHAeKca rpy3onoAbLEMHOCTU U COOT-
BETCTBYIOLL@S MM Harpy3ka nepequncrieHbl Hike,
HO baKkTUyeckn ob6o3HAYEHMSA MAPKUPOBKU
npoctupatotcst ot O o 99:

Nunexke MakcumankHag
py30nogLEMHOCTU Harpy3ka (kr]
40 140

50 190

60 250

65 290

75 387

88 560
HAuamemp

OH obosHavaeT pa3mep oboga, 4ns KOToporo
npeHa3Ha4aeTcsl LLUMHA; Mo CyTW, 3TO AUameTp
obopga, U3MepeHHbIi B MecTax, rae 6opTa LWnHbI
npurieratoT K rriockomy npocpurito BHYTpY pernbeda
oboga. [iviameTp 06bIMHO MPeACTaBmMeH B AroMaXx,
01HaKO Ha HEKOTOPbIX LLUMHAX TaloKe MOXET ObITb
ykasaH B MUNIIMMETpaXx.

lpo4yue Mapkupoeku

Ha 6GokoBuHe elye ObiBaeT HaHeceH Ao-
MOMHUTENbHBIN psg, GyKB 1 Ldbp, a Takke CTperku,
ykasblBatoLLe HanpaBneHue. CTpernku ucnorb-
3yIOTCA [Nt YKa3aHUs MPaBUIbHOMO HanpasmneHust
BpaLLEHNs Ans AaHHOM LvHbL. Hanpuvep, crion B
nepegHei LUMHe MOryT pacrnonaratbCsi Takum
obpasom, uTobbl obecneunBaTh el ocobyto
MPOYHOCTL NPV TOPMOXEHUU. Ecrnmn Takyto LmHy
YyCTaHOBUTb Ha obofd HenpaBunbHO, TO
npeyMyLLUeCTBO B Buae OOMOMHUTENBHOMO
ycuneHust He OyaeT NCMorb3oBaTLCS, Y MOXET
NpoOVCXoauTb BbICTPLIN U3HOC LWMH. Ecrv wiHa
NoAXoauT Anst UCToNb30BaHWS Ha nepenHeM U
337HeM Koriece, TO OHa JoIpkHa ObiTb ycuneHa
MPOTVB YCKOPEHWS! (B Cryvae 1Cromnb30BaHNS Ha
33QHeM Korece), U NMPOTVB TOPMOXeEHUs (NMpu
ee YCTaHOBKE Ha nepefHeM Koriece), Tak YTo
MOXHO OOHapyXWUTb ABe pasHOHaMpPaBNeHHbIX
ctpenkn ¢ nometkamn FRONT (nepegHee)
REAR (3apHee). Kpome Toro, mpocrtaensietcs
3HAYEHNE MaKCMManbHOro AABMEHUs; OHO
ykasblBaeT MaKcmarsHoe BesonacHoe
OABMNEHNE, KOTOpoE MOXET BbiaepXaTb LUMHA.
[aHHasi BenuuuMHa BoBce He obo3HavaeT
pabouee faBneHve, oHo ByAET HAMHOTO HIbKe.
W HakoHell, Ha BCEX COBPEMEHHBIX LUMHAX eCTb
mapkvposka TUBED TYPE (kamepHoro Tvna)
unn TUBELESS (6eckamepHas) - No npuymHam,
KOTOpble AOMKHbI ObITb O4EBUHDI.

8 Topmo3a

TioBas TopMo3Hasa cucTema NpegHasHaYeHa aons
3aMeqrIEHNs ABVDKYLLMXCS OOBEKTOB MKW MOMOLLM
TPEHUA, NPV 3TOM NPOMCXOAUT NpeoGpasoBaHe
KUHETUYECKON 3HEPrU NOABIKHBLIX YacTeil B
Tenno. HeobxoavmMoe TpeHue B MOTOLWKIETHBIX
TOpMO3ax CO3AaETCA 3a CHET NPWXaTUA AeTanu,
NOKPbITOW CrieumarnbHbIM OPUKLMOHHBIM MaTe-
puariom, K Apyroii AeTani, SBnstoLLeinca YacTbto
KONEeca WIv 3aKperneHHoM Ha Hem.

Ha moTouuknax npuMeHsitoTcs TopMo3a AByX
TvnoB: 6apabaHHble 1 AVCKOBbIE, U CYLLECTBYET
[Ba Tvna nprBoga TOPMO30B: MEXaHUYECKUIA 1
MapaBiMyYecKui.

BapabaHHble TopMo3sa Obiny cTaHOapTHON Top-
MO3HOW CUCTEMON B TeYeHne MHorux neT. Mpo-
CTOTa U HeBbICOKasi CTOMMOCTb MO-MPEXHEMY
[JenatoT 1x BecbMa MnpuBnexaTenbHbIMA Ans Uc-
Morb30BaHWA Ha MaLLMHaX HebonbLLON KybaTypbl.
OpHako, C TO4KM 3peHUst Npeobpa3oBaHns SHep-
K, 3cpheEKTVBHOCTb AVCKOBBIX TOPMO3OB ropas-
[0 BblLLIE 13-3a CBOWCTBEHHOWN M CrOCOBHOCTU
paccevBaTh BblpabaTbiBaeMoe TEMmo, YTo No3-
BOISAIET AenaThb UX 6oree MOLLHbIMU.

Topmo3Hoe ycurnue u rnie4vyo
pbl4yaz2a

TopMo3Hoe ycunue onpeaensieTcs nnevyom
pblyara, a nreyo pblyara, B OCHOBHOM, ornpe-
OensieTcs BENUYMHON YCUIus, MpUNoXeHHOro
Yepes CUCTEMY, U PacCTOSHIEM OT OCY BpaLLIEHMS,
K KOTOpOW MpuKnaabiBaeTca  3To  ycurve.
Hanpumep, obnacte Ha nepegHeil TOPMO3HOM
pYKOATKE, Ha KOTOPYH OMMpatoTcs nanbupbl
BOAWTENs MpU TOPMOXEHUU, obnagaeT cre-
ayowmm acpcbektom. Ecnu npunoxutb yeunve
BEMUYNHON, paBHOM X, B TOUKE, HAXOASILLECS B
cepeavHe pblyara, To TOPMOXeEHUE ByaeT He
cTonb 3achcheKTVBHBIM, Kak ecrnm Obl TO ke camoe
ycunve npuknaabiBanoch Ha KoHUE pbibara. Tak
4YTO YeM ASIMHHeE pblyar, TemM Gorblue nnevo
pblyara, a crieaoBaTenbHO, M TOPMO3HOE YCurme.
OpHako CyLLECTBYHOT OYEBUAHbIE OrpaHUYEHUs
pa3aMepoB pblyara, KOTOpbI MOXHO WCMOMb-
30BaTb. AHarorM4HbIM 0bpa3om, ecriv TopMO3Hoe
ycunue npviknagelBaeTcs BOMM3N LieHTpa Korneca,
€ero adhheKTUBHOCTL ByAET He CTornb BbICOKA, Kak
ecnm Bbl TO Xxe camoe yeurivie BbLro NPUMOXKEHO K
obopy koneca.

B TopmO3Holi cucteMe ¢ MexaHUHeCKM NpUBo-
[OM NIIeYo pblyara MoXeT ObiTb yBEMNYEHO B
oGOl TOUKE CUCTEMBI, FAE NPUCYTCTBYET phivar,
3aKpenreHHbIN Ha ocu BpalleHus. B cucteme ¢
rMApaBIIMYECKMM NPUBOAOM YCUNEHUE MOXET
ObITb OCTUTHYTO 3a CHET Pa3nu4ns B AviameTpax
MOPLLHSA FNAaBHOrO LMNMHAPA W MOPLUHS cynrnopTa
(pabouero umnuHapa).

[Mo cywlecTBY, ecnv guameTp NopLUHA paboyero
uunuHapa 6ynet BaBoe Gonblie avameTpa
MOPLUHSA MMaBHOMo LWnuHapa, To ycunue byaet
YBENVHEHO B YeTblpe pasa. Ecrm aviameTp nopLuHs
cynrnopTa paBeH TPeEM AuameTpam MOpLUHS
IMaBHOMO LMNMHApA, ycunue Bo3pacTeT B AEBSTb
pas, a ecrnv oHW OTNNYAIOTCS B YeTbIpe pasa, To
ycunie YBENWUUUTCA B LLECTHaAUATb pa3. OpHako
CyLLECTBYET KOMMPOMMICC, a CrefoBaTenbHO,
orpaHuyeHnst. [nsi obecrneyeHnst nepemeLLeHus
cucTeMa rMapaenmMyeckoro NpUBoaa nonaraetcst
Ha BblTeCHeHuWe xugkocTu. [Mpy ognHakoBom
pasmepe rmaBHoro 1 paboyero nopLuHeit 10 MM
X0fa IMaBHOro MOpLUHSA GyayT coOTBETCTBOBATbL
10 mm xoga paboyero nopluHsi. OgHako Yem
BonbLue GyaeT paboumii NopLUEHb MO CpaBHEHUIO
C rmaBHbIM, TEM MeHbLUE OH ByaeT cauratbcs
OTHOCUTESBHO MEPEMELLIEHIS TTTAaBHOMO MOPLLHS.
3710 cBA3aHO C TEM, YTO pearnbHbIl 00beM
JKUOKOCTU, KOTopasl NepemeLlaeTcs B ruapas-
TYECKO cUCTEME, HE 3aBUCUT OT TUMNa CUCTEMBI,

cnepoBaTerbHo, Npy Gonbluem avameTpe Ly-
NUHAPA XUAKOCTb NEPEMECTUT MOpLUEHb Ha
MeHblLUee paccTosiHue, Yem B UMMMHApe
MeHblUero avameTtpa. B gelctBuTensHocTm
MonyyYeHe TOPMO3HOrO YCUIKS, HEOOXOAUMOro
01151 OCTAHOBKM MOTOLMKINA, HE MpeacTaBnsieT
npobriem. BaxkHbIM KOHCTPYKTUBHBIM (hakTOpOM
SIBMSAETCS MOMyYeHNe MaKCMMArbHO oBreryeHHol
cucTeMbl (HACKOMbKO 3TO BO3MOXHO), Takow,
KoTopasi obecneqvBana Obl HaUMyuLLYIO YYBCTBU-
TENbHOCTL U cpabaTbiBaHve Af1s LienecoobpastbIxX
BEMUYUHBI MEPEMELLIEHUS 1 YCUINUIA Ha pblyare.
COBMECTVMOCTb YKECTKOCTU NepesHel BUNKA U1
TOPMO3HOTO YCUMIS -OpYroil BaXKHbIN MNokasaTerb.
Kpome Toro, crctema B LierioM JorkHa COOTBET-
cTBOBaTH LUMHaM. Co3aaTth TOPMO3HYHO CUCTEMY,
KOTOpasi o4eHb ObICTPO ocTaHaBmnvBana obi oo
MOTOLIMKIT Ha J0OON CKOPOCTW, FIENKO, HO B 3TOM
HET HMKAKOro CMbICra, eCnv Kaxablii pa3 npuv
HaXxaTuM Ha pblyar nepegHee koreco 6yaeT
BrnoKMpoBaTLCS.

¢pUKuUOHHble Mamepuarbl

TpeHwe - rmaeHbIN onpegensowmiA dhaktop npu
TOPMOXEHUW, MOSTOMY COMpPSHKEHHBIE TPYLLMECS
[eTany AoMmkHbI ObITb CAeNaHbI N3 MaTepyarnos,
KOTOpble He Tomnbko obecneynsank Obl XxopoLlee
TpeHue, Ho Obinn Bkl CMOCOGHBI MPOTUBOCTOSTL
3TOMY TPEHMIO, HE UCTUPAsiCh, a TaloKe Bblaep-
MVBaTL Bb|AENSIOLLIEECs Tenro, He AechopMUpYsich
1 He pacrinaBrisisch.

PPUKLMOHHBIN MaTepyan COCTOUT N3 MHOXECT-
Ba Pa3fINYHbIX 3IIEMEHTOB, CBSI3AaHHbLIX MEXy
coboi1 B YCroBusiX MpeaenbHbIX TeMneparyp 1 (M)
fasnexnin. CyllecTBytolLee pasHoobpasne Kom-
BUHALMIN MaTeprarnos OTPaXKaeTCsl B MPUCYTCTBIAN
MHOXECTBa TUMOB MPUMEHSIIOLLIMXCA TOPMO3HBIX
KOMOJOK; Y KaXaol - cBoe cobCTBEHHOE ocoboe
npefgHasHaveHne. CyLLECTBYIOT COEANHEHMS,
copepxalune medp, NaTyHb, CBUHeL, rpadwr,
yronb, keBrnap, CMOrbl, BOMOKHA, @ Takke Hens-
BECTHbIE U 3aceKpeYeHHbIE KOMMOHEHTBI U Tak
panee. Tyn 1 KONYECTBO KaXKOOro BXOASALLETO B
coefiMHeHNe KOMMOHEHTa BMUSAIOT Ha Xapak-
TEPUCTUKN  paboTbl  3TOFO  COEAMHEHVS.
HaunBonee npocToit 1 pacnpocTpaHeHHo! SBNs-
eTCH KOroAKa CreKkaeMoro Tuna, B OCHOBHOM
cocTosILasi U3 MeTannMyecknx Yactul, cme-
LUIAHHBIX C ApyrMn mMaTepuarnamu. Kpove Toro,
CYLLIECTBYIOT OpraHuWdyeckue W nonymertaniu-
Yeckvie konogku. OpraHu4eckue KonoaKu usro-
TaBMMBAOTCA M3 BOMOKOH keenapa (kevlar) un
apamumga (aramid); paHee BCTpeYanmuch KOrogku
Ha 6ase acbecTa, HO ceiiyac acbecT yxe He
npumeHsieTcst. MonymeTannuyeckue Konogky, B
OCHOBHOM, MpeAcTaBnAloT coboi coeanHeHns
OpraHNYeckUX W CriekaembiX —MaTepuarnos.
BapabaH unu guck, no kotopbiM paboTaet
PUKLMOHHBIN MaTepuan, obblYHO U3roTas-
TVBAIOTCS U3 YyryHa Unn Hep>kaBetoLLelt crany,
XOTS1 UCMONb3YIOTCA U YrnepoancTble AnCKY,
NPUMeHSIoLLMECs Ha roHkax. [pu Beibope maTe-
pviana Ans ucka KOHCTPYKTOp YUUTLIBAET: Xapak-
TEPUCTUKN yAEepXKaHWA U oTBoAa Tenna, rnoka-
3atenu JechopmaLiiv, BEC, NPON3BOACTBEHHbIE
3aTpaTbl, COBMECTUMOCTb C hPUKLIMOHHBIMU
maTepuanamu, aHTUKOPPO3uniAHbIE CBOCTBA U
M3HOCOCTOMKOCTL. OBbIMHOMPEANOYTEHME OTAAIOT
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HepkapetoLLie cTany. OHa nyuLue YyryHa Bo BCex
OTHOLLIEHWSIX, KPOMeE CTOMMOCTU, TenrnooTsoaa n
XapaKTepuCTUK paboTbl B YCMOBUSIX MOBbILLEHHON
BIAXHOCTU [XOTS, B 3TOM OTHOLLEHWUW pa3nnime
MOXeT ObITb YCTPaHEHO 3a CHET MCTOSb30BaHWA
0cob0ro hprKLIMOHHOrO MaTepuanaj.

9 bapabaHHble TopMoO3a

TunNuyHbIN GapabaHHbIN TOPMO3 COOEPXKUT
uunuHapudecknin 6apabaH, obpasoBaHHbIi
CTarnbHbIM UM YyryHHbIM KOMbLIOM, 3anuTbiM B
arnoMVHUEBYIO CTYMMLY Koreca (cM. puc. 6.9 a-b).
BapabaH 3akpblBaeTCsi ONOPHBLIM AWCKOM, Ha
KOTOPOM YCTaHaBIMBAOTCH TOPMO3HbIE KOTOAKM
1 kynadok(ku) npueoga. Mpusog GapabaHHbIX
TOPMO30B Ha MOTOLWKNax Bcerga Aenaetcs
MexaHn4YeckM (Ha aBToMobunsix obblMHO Uc-
nonb3yeTcs rmwagpaenuyeckuin  npueod). Ha
nepegHeM TopMo3e AN MpUBOAA Kynadka
ncnonb3yeTcs TPOC, CBA3AHHBIN C NepefHen
TOpMO3HOW pykosTKoiA. MprBog, Kynadka 3agHero
TopMo3Horo 6apabaHa oCyLLECTBNAETCH TPOCOM
UMW CTanbHOW TAroW, CBA3aHHOW C nefanbto
3aaHero Topmo3a. [pyroii koHeL, Tpoca unm Tarm
NPUCOEAVHSETCS K pblyary, YCTaHOBNEHHOMY C
BHELLHEN CTOPOHbI TOPMO3HOTO LWTa Ha Bany
KyraJka; cam Kyra4doK HaxoguTCst Ha BHYTPEHHEN
CTOpOHe TOpMO3HOro LmTa. B Hepabouyem
NONoXeHUN Mexay GapabaHom "
yOepX/BaeMbIMU BO3BPATHLIMM MPY>XUHaMU KO-
TioaKamm ¢ opYKLIMOHHBIM MaTepurariom obecre-
umBaeTcs HebonbLuon 3a3op. [Mpy HaxaTm Ha
TOPMO3HYIO PYKOSITKY MNU nejanb Kyrnadok
NPUXVMAET KOIOAKY K MoBepxHocTu BapabaHa,
TemcambIMco3aBasTpeHme, Heobxoaymoe Ans
3aMerIeHUs MaLLIVHbI.

B npocrteiiiem Buae TopMO3 COQEPXKUT €ANH-
CTBEHHbIN Kyna4ok, BO3OENCTBYIOLLWIA Ha OAWH
KOHEL|, KaXKO0W KOMoaKu, NMpy 3TOM APYroid KOHeL|
KaDKOOM KOroaKv onupaeTes Ha ock. [Mpy nosopoTe
Kyravka KOHLIbl 06emnX KOroAoK, pacronoXeHHbIe

Hanpaenexue BpalleHWA Koneca

1.

©

TopmosrHoiA
GapabaH

TopmosaHan
Konoaka

Kyna4ok

Paivar
T0pMO3a

lMpu HesanedcTeOBaHHEX TOPMOIEX

PSHOM C KyrnadkoM, NpukuMatoTcst k GapaGaHy.
Kor/ia koreco BpalLiaeTcs, ofHa W3 Korogok NoBo-

Menans Topmosa
Tara npveoga
Puvar Topmosa
TopmasHan kononka
Ebapaban

A=

Puc. 6.9a MpuHuun peincTeus 3agHero 6apa6aHHOro Topmo3sa

Topmos+an konoaka
BoaspatHar npyxuHa
OnopHed anck
Kynavok npusona
Ulaiiba

YnnotHeHwe

Puvar npusona
CraxHow Gonr

DNOOhAQL =

Puc. 6.96 [letanu 3agHero 6apa6aHHoro Topmosa

pavmMBaeTCA B HanpaeneHn BpaLleHns Koneca, oHa
HOCUT Ha3BaHWe NepBUYHON TOPMO3HON

Hanpasnexune BpaLUeHWA Koneca

DpukLmorHHan
BropusHaa e
BosspatHaa % opffo Ko MPMKUMBETCA
npyxaiqa
Dy st K OBEPXHOCTH

bapabaHa

Ocs koneca MepsuyHan
konoaxa
OnopHeii
auck
DPAKLIMOHHEIA
marepuan

Mpu TopmoxeHumn

Puc. 6.98 MpuHuun geiicTBUsi NnpocToro 6apabaHHOro TopMo3a C OQHOW NepBUYHONM KONOAKOW (OAHOKYIIAaYKOBOro TUMA)
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lNepeuvHan
Konoaka

Kvnavok

MepsunHan
Konogka

Puc. 6.9r MpuHuun gencTBus 6apabaHHOro TopMo3a ¢ ABYMSI NMEPBUYHLIMU KONOAKaMMU

(ABYXKynaykoBoro Tunaj

Cnedyem obpamumb 8HUMAaHUE Ha Mo, YmMo y Kaxkool MopMO3HOL KOMOOKU €CMib C80U COBCMBEHHbIE
OCb U Kyna4qok, rogeornsouue docmuyb 20pa3do 60/bLie2o0 MopMO3HO20 ycursusl, YeMm 3mo

B803MOXXHO 8 Clly4ae OaHOKyfIaLIKOSOZO mopmo3sa.

kornoZx (cm. puc. 6.98, cTp. 6.9). [dpyras konogka
NMoBOpa4MBaETCs B HanpaBrieHUM, BCTPEYHOM
BpaLLEHWNIO KOMeca, U Ha3biBAeTCs BTOPUYHOM
TOpMO3HOW konogkon. Mpu conpukocHoBEHUU
NepBUYHON TOPMO3HOMN KONoaku ¢ GapabaHom
cuna TPeHVst CTPEMUTCA eLLie CUTbHEE NpuKaTb
Konogky K Hemy, cosfjaBas 3ddekT
camonogkatus, yBeNUYMBaloLLMIA  TOPMO3HOE
ycunve B TO BpeMsl, kak BTOpUYHasi TOpMO3Hast
Korogka CTpemuTcs omkaTbcs oT GapabaHa.
BbILLIEYNOMSAHYTYIO KOHCTPYKLMIO, COLEPXALLYHO
OfHY NEPBUYHYIO 1 OOHY BTOPUYHYIO TOPMO3HYHO
Kornogky, OBbIMHO Ha3bIBaKOT OAHOKYNAYKOBOW
TOPMO3HOW CUCTEMOA.

YBenuunTb TOPMO3HOE ycurnve, He yBenuuvBast
npu aTom pa3mepoB HapabaHa, MOXHO, ecnu
1crnornb3oBaTh ABa OTAENbHbIX Kyradka, pacro-
TNOXEHHBIX Ha NEPBUYHBIX KOHLIAX 06EunX KOrNOMOK,
1 [1BE OTAENBHBIX OCH Ha UX BTOPUHHbIX KOHLAX (CM.
puc. 6.9r]. CMHXpOHM3aLuus OBYX KynaykoB
OCYLLECTBNSIETCA NMPW MOMOLLW perynupyemon
TAM MEXaY pbldaraMu, NPUCOEAVHEHHON K TOMY
e camomy Tpocy Wnu Tsre Topmo3sa. Takas
KOHCTPYKUMA HasbIBaeTCS ABYXKYNaqkoBOW Top-
MO3HOI cucTemon. YUtobbl AoCTMYb elle Gonb-
LLIEro yBENMYEHUs TOPMO3HOTO YCUINUS, TOpMo3a
MOXHO cAenaTb ABYXCTOPOHHVMM, YCTaHOBWB
[OBYXKyInayKoBble TOPMO3Hble 6apabaHbl C KaKaow
CTOpPOHbI Koreca. Takue cxeMbl Bpsi - MOXHO
HasBaTb TPaAVLIMOHHBIMU, HO OHW KCTOMNb30Ba-
nucb, Mpexae BCero, B FOHOYHbIX LEnsX Ao
MOSIBINEHMA  AMCKOBOTO TOpMO3a. TopmosHas
cucrema ¢ 6apabaHHbIM TOpMO3aMy MpocTa U
He  Tpebyer npuMeHeHus CMOXHbIX
MeXaHN3MOB MMM CUCTEM AMA NOBbILLEHNS
adhcpekTvBHOCTU. [MaBHasi MpobremMa, cas3aHHast
c 0OapabaHHbiMM  TOpMO3aMyW —  TIIOXON
TennootBogd. Topmosa paboTatoT 3a cueT
npeobpa3oBaHnNs OBWKEHWS B TEMno, Tak YTo
cam Mo cebe HarpeB -sIBMEHVE HOPMAribHOE;
npobriema 3akro4aeTcs B

oTBOAE 0bpasytoLLerocs Tenna. Mo mepe Harpesa
paboueitr noBepxHocTn GapabaHa koathhULMEHT
TPeHWs Mexay korogko u 6apabaHoM cHuxa-
eTcsA, a (OPUKUMOHHBIN MaTepuan Haknagku
yTpaunBaeT LUepPOXOBaTOCTb, YTO CHWXaeT
TOpMO3HOoe ycunue. Takoe siBNEHUE HocuT

HasBaHVe "mponagaHus Topmosos'. MoxHo
ynyyLwnTb TEennooTBoA, NpUMeHnB
BEHTUNALMIO bapabaHa, 7} MHorve
[OBYXKyNayKoBble TopMmo3a OCHalLLIEHb!

BO30yX03a00pHVKaMK, HanpPaBnSOLLMMN BO3AYX
Ha KornoZkv Ans ux oxnakaeHus. K coxaneHuto,
B BO3[yx03abOpHWK, HapaBHE C BO3AyXOM, B
JoXOb nonajaeT BoAa, KoTopas CHWXaeT
3ahPEKTUBHOCTb TOPMO30B. [Npobremy peLunnu,
NMPUMEHNB OTKPbITBIA AMCK BMECTO 3aKpbITOro
GapabaHa.

10 AiuckoBble TOpMO3a

Bnepsble anckoBble TOpMO3a MOABUNUCH Ha
camoreTax Kak pelueHue npobrnembl oTsoga
Tenna, BblpabaTbiBaemoro B 6apabaHHbIX Top-
mMo3ax. B cBs3u c Tem, 4To CKOpPOCTb U BeC
caMoneToB yBeNMYUNUCh, Cpasy MoYyBCTBO-
Barock, Yto HapabaHHbIe TOpMO3a COBEPLLIEHHO
HecnocobHbl ero ocTaHOBUTb. AHanormyHas
npobreMa BO3HWKIIA Ha MOTOLMKIIaX Mo mepe
pocTa X MOLLIHOCTU 11 CKOPOCTW. Y 3TO NpobrieMb!
€CTb [IOCTaTO4YHO MPOCTOE PELLEHNE: 3aMEHUTb
3aKpbITbil GapabaH OTKPbITbIM  AnckoM.  [uck
yCTaHaBMMBaeTCH Ha korece W Bpallaetcs
BMECTE C HUM; CYMMOpT, COAEP>KALLMIA OAVH U
HECKOIbKO MOpLLHEN M ABE TOPMO3HbIE KOMOAKM,
npUMbIKaeT K Ancky(cMm.puc.6.10a).MNpu
HaXKaTUM Ha TOPMO3HYIO PYKOSITKY UMK nejanb
MOPLWHM  MepeMeLlaloTcd U MpKUMaloT
PPVKLIMOHHBIN MaTepuarn TOPMO3HON Koroaku K
BpaLLiIoLLIEMyCA  OVCKY, Bbi3blBas Mpy  3TOM
TpeHve. OTKpbITbIA MOTOKY BO3dyXxa AMCK
paccevBaeT Ter-

Puc. 6.10a Topmo3HoWi cynnopT o6xBa-
TLIBaeT AUCK U 3aKPensIsieTcsl Ha NOABUKHBLIX
TpyGax BUnku

1o 6bicTpee, Yem GapabaH, 1, Takum obpasom,
npobriema, cBf3aHHas ¢ "nponagaHvem TopMo-
308", ucyesaeT. NockonbKy AMckoBble TOpMo3a
He obnapatoT adpchpekToM camoycuneHus, kak
GapabaHHble TopMo3a, yeunve, Heobxoauvoe Anist
np1BoZa ANCKOBBIX TOPMO3OB, HAMHOTO GorbLue,
MIMEHHO MO3TOMY [l TakvX Lieneii Ucronb3yeTcst
rgpaenuyeckuii npueop, (B 70-e roapl cyLuecT-
BOBASI0 HECKOMbBKO KOHCTPYKLMIA AUCKOBBIX TOpP-
MO30B C TPOCOBbIM NpuBOAOM). BrnepBble Ha
CEpUNHOM MOTOLWKIE [OWCKOBbIE TOpMO3a
nosisununcb B 1969 rogy Ha mogenu CB750
komnaHum Honda. C Tex nop Auckosas
TOpMO3Has cMcTeMa 1cnosb3oBanach NoYTy Ha
BCEX MalLiMHax cpeaHero 1 Gorbluoro obbema u
BCE LUMPE UCMOMNb3yeTCsl HA MaLUMHaxX Marnomn

Puc. 6.106 CTpoeHue Aucka nnasawoLiero
TMNa
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Kybatypbl 1 ckyTepax. [pymeHsieMble crcTeMbl
HECKOINbKO coBepLUeHCTBoBanmeh ¢ 1969 roaa,
HO OCHOBHOW MPUHLIMN AEVCTBUA ocTarncs Heuns-
MEHHbIM.

Ceitvyac Ha nepegHee Koneco, Kak npasuno,
ycTaHaBrvBaeTcs Aga Avcka. Ha 3agHem konece
TakKe NMPUMEHSIOTCS AUCKOBbIE TOPMO3a, HO X
He obsizaTenbHO AenaTb CToMb MOLLHLIMM 13-33
adhchexTa nepepacnpeneneHns seca npu Top-
moxeHun. OBbIMHO NMpy TopMOoXeHUn 75% Beca
MaLLMHbI MPUXOOUTCA Ha NepeaHee Korneco, a aTo,
B CBOIO OMepefb, 03HaYaeT, YTo Bonbluee ycunve
npuxoaMTCs Ha nepepHtolo LWuHy. Mpu Takmx
YCMOBWAX HEBBLIFOAHO UMETb U3BLITOYHOE TOp-
MO3HOE yCUnue Ha 3afHeM Korece, nosTomy
3afHUN OUCK, KaK MpaBuro, sIBNAeTCA cpas-
HUTEBHO MEHEe MOLLHbIM.

PasBuTtne gnckoBbIX TOPMO30B

OpuH 13 cnocoboB NoBbILLEHNS 3hchEKTVBHOCTM
[OMCKOBbIX TOPMO30B 3aKMOYaETCs B YBEMUYEHNN
OvameTpa gucka. B paHHom cnyyae pabotaet
npUHUMN "pblbyara OTHOCUTENBbHO OCU": YeMm
Gorblle paccTosHWe OT ocu, Tem OGorblue
ycunve,  MpousBedeHHoe  3TUM  pblNarom.
CnepnoBatenkHo, NoTpebyeTcsi MeHbLLEE ycunne
[nsi OCTAHOBKU NepemMeLLatoLLerocs npeaveTta
(avicka, BpalLarOLLErocst OTHOCUTENBHO OCW),
WM TO >Xe Camoe YCunve OCTaHOBWT €ero
ObicTpee. Mpvverexne B cynnopTe
HECKOMNbKMX MOPLUHE MEHbLUEro AvaMeTpa
BMECTO ofgHoro OonbLlioro  aktuyecku
cosgaeT  apdhekT  MPUCYTCTBUA  AMcKa
GonbLuero avameTpa (cM. naparpad 13). dpyroi
nogxod, Moka ele He NPYMEHSIIOLMIACA Ha
NpaKTuke, HO YXe MccriedyeMbilld, 3aKmoHaeTcsi B
YCTaHOBKE Aucka Gonbluero AyameTpa He Ha
CTyniLe, @ Ha BHyTPEHHeI GOKOBOI NMOBEPXHOCTU
obopga koneca. OToO 03Ha4aeT, YTo AUCK nepe-
MeLlaeTcsl oTHocUTenbHO cynnopTta ¢ Gonee
BbICOKOW CKOPOCTbIO, HO, Brnarogaps GonbLueii
nroLaam rnoBepxHoCTY avcka, Tpebyemas Benu-
YHa JaBreHns Byaet meHblue. [Mpy atom cynnopt
nonyyaeTcs nepeBepHyTbIM U paboTaeT no
BHYTPEHHEMY Kpato AMCKa, HO BO BCEM OCTarbHOM
CcUCTEMa OCTaETCH TPAAULIMOHHOM.

I'InaBarou.lme ONCKU

Korga BnepBble NOsSIBUMMCH AVCKOBbIE TOPMO32,
TpyLUasics MOBEPXHOCTb AWUCKA HEMOABMXKHO
3aKpennanack Ha KpOHLUTEHe, KOTopbIA Mnpu-
TsIVBaricst K koriecy Gormramu. [py 3ToM BO3HWKIW
[Be CyLLIECTBEHHbIX MPOGIeMbL: Bo-TepBbIX, HEOOmMb-
LLIasi HECOOCHOCTb MEXIY AMCKOM U Koroakamm
3HaUMTENBLHO CHIDKaNa XapaKTEPUCTUKL TOPMO-
YKEHVS 1 yBENWYvBaria UsHoC Korofok. Bo-BTopbix,
YCUINEHHOE TEMOoBbIAENEHNE MOTTIO MOCTYXUTb
npuuvHon  dedoopmaumy, NPUBOASLLEN K
HECOOCHOCTU U3-32 HKECTKOTO  3aKperrieHust
ovcka. O6e aTn NpobremMbl MOXHO pPeLUuTb,
ecnu OTAerMTb [WCK OT  KpOHLTEWHA 1
Mo3BOMATL €My CBODOAHO MNepemelLaTbcs B
HEKOTOPbIX Npeaenax; Takas KOHCTPYKLUMSI HOCUT
HasBaHue "nna.aroLlero aucka'. Ha
BHYTPEHHEN KPOMKE Jucka W  BHELUHen
KPOHLUTE/iHA Bblpe3aHbl NMOMyoKpY)KHOCTU; Npu
UX COBMeELLEHNI 0BPasyroTCs OKPY>KHOCTU, U
oteepcTys. [uck NPUKPENNSIETCS! K KPOHLLITENHY
npu nomowm 6Gonblunx —passanbLoBaHHbIX
BTYJIOK, yCTaHaBnNMBaeMbIX CBOGOAHO

I nagHs unmHap

Puc. 6.11 MpuHUMN AeiCcTBUS rMAPaBNMYECKOro NPUBOAA AUCKOBLIX TOPMO30B

B Ka)k[0e OTBEPCTVE; NPU 3TOM OH OKa3bIBaeTCs
3aKpErIEHHbIM, HO BCE e MOXET NepemeLLaThes,
pacLUMPATLCA U COKPALLATLCA Ha 3TOM KpPOH-
LTeliHe (cm. puc. 6.1 O6).

XapaKrepucTtuka paboTbl B YCIOBUSIX
NOBbILLEHHON BNAXXHOCTU

PaHbLUue guckoBble TopMo3a Obinu nevansHO
M3BECTHbI MIIoXoW paboTol B YCrOBUAX MOBbI-
LLEHHON BMaXHOCTU. OTO ObINo CBSA3aHO C
obpa3oBaHNeEM BOLHOM MIEHKN Ha AWCKe, KOTo-
pas pomkHa ObiTb yaaneHa nepep Hadanom
TOPMOXeEHUsI. 3Ta npobrieMa MOXeT yCyryouTbes,
€CNN MPUMEHSIETCH HECOOTBETCTBYIOLLMIA ChPUK-
LMOHHbIA MaTepuman. YyryH Gnarogaps ceoemy
crerka nop1cToMy CTPOEHIIO ABMSETCS uaeanb-
HbIM MaTepuanom Ars Avcka B YCIOBUSIX MOBbI-
LLIEHHON BMNaXXHOCTU, HO OH 0bnajaeT CKIOH-
HOCTb}O K MOBbILLEHHOW KOPPO3UK BO BHELLHEN
cpege.

[nckn ¢ oTBEPCTUAMU UNKN KaHaBKaMK, Kak
MHOIVie MofaratoT, Yry4llaloT CTeneHb oTBoAa
BOAbI, HO HA CaMOM ieNne OHW TOIbKO YXyALLIAoT
XapaKTepUCTUKN TOPMOXKEHUS, NMOCKONbKY Boaa,
BMECTO TOro YTobbl cOpachiBaTbCs, CTPEMUTCS
cobMpaTbCs Ha BHELUHMX rpaHsiX OTBEPCTUNA.
maBHOE nNpenmyLLecTBO NepcopnpoBaHHbLIX
[OVICKOB 3aKIMOYaETCs B CHWDKEHWW Beca, YTo, B
CBOIO O4epEe[b, CHIDKAET MOMEHTbI UHEPLU U
rurpockonuyeckue addektel. HamHoro Gonee
3hpeKTUBHBLIM HOBLLIECTBOM,
obecneuvBatoLLM 3chheKTUBHOE TOPMOXEHNE
B YCITOBVSIX MOBbILLIEHHOW BIAXHOCTY, Oblro BBEAE-
H1e crnekaeMbIX MeTarnmM4eckux konogok. B coc-
TaBe KOMNOAOK MPUCYTCTBYET OrpaHWYeHHoe
KOMWYECTBO MEeTannMyeckux Yactul, B pesyrb-
TaTe Yero JOCTUraeTcsi HepPaBHOMEPHbIN U3HOC.
VX BornHucTasi NOBEPXHOCTb MO3BOMSIET BbICTY-
natoLLMM ToukaM NpofAaBuTh NMEHKY BoAbl Ha-
MHOrO0 BbicTpee 06bIMHbIX KONOAOK.

11 NMpuHUMN gerUcTBUA
rmapaBriM4ecKuxX TOpMoO30B

[MpumeHeHVe rMapaBnukn Ana npueoga Top-
MO3HOI CUCTEMbI CBSI3aHO C MpocToTon obec-
NeYeHns1 BbICOKOro AaBneHnst U HeBonbLLoro
nepemeLLeHns, HeobxoaUMoro Anst cynnopTa,
TONMBKO 3a CYET UCMOMb30BaHUSA OTHOCUTENBHO
HI3KOrO AaBMNEHNS NP GOMNbLIOM NEpeMeLLIEHN

pblyara unu negany (Npasura MapaBnUYecKkoro
ycurneHus - cM. naparpad 8). Ha motoumknax ece
rMapaBnuyeckme TOpMo3Hble CUCTEMbI - AUC-
koBoro, a He OGapabaHHoro Tuna. [MaBHbIA
UMMVHOP  WCTOMb3yeTcs  ANA  co3haHust
TOPMO3HOrO YCUNUsi, NMpU MOMOLLY NOPLUHS
BO3AENCTBYIOLLIETO Ha >XWUAKOCTb TOPMO3HOM
cucteMbl. KuakocTb nepefaeT yeunme cynmnopry,
B KOTOPOM YCTaHaBINMBAETCS OAWH WM HECKOIBKO
nopLuHeii (cM. puc. 6.11). 3Tn nopLUHK BbIABK-
ratoTcsl Hapy>xy B COOTBETCTBUMU C yCUNUEM,
co3jaBaeMbIM MOPLUHEM FMaBHOrO LMNUHApa,
BO3[ENCTBYIOLLMM Ha XWUaKoCTb. [MopLuHu cyn-
ropTa AaBsiT Ha TOPMO3HbIE KOMNOAKY, KOTopble, B
CBOIO o4epefb, MpUXMMAOTCA K AUCKY Ans
cosgaHua Heobxogumoro TpeHus. bonee noa-
POGHO FMaBHbIA LMNUHAP W CynnopT onucaHbl B
naparpacpax 12 n 13.

TopmosHasi xudkocmb

[Mockonbky >uaKocTb o0bragaeT CBOWCTBOM He
CKMMAEMOCTW, OHa MCronb3yeTcs AN nepesaym
ycunua n nepemelleHns B ruapaBnnyecknx
cucTemax.

Ha paHHbI MOMEHT CYLLIECTBYIOT YeTbIpe BapyiaH-
Ta TOPMO3HOW >XMAKOCTU Ana MoToumkios: DOT
3,DOT 4, DOT 51 DOT 5.1. DOT - ato cuctema
Knaccudmkaummy, npensioxeHHas AMepUKaHCKAM
[enaptameHTtom TpaHcrnopTa (Department of
Transport), koTopas knaccupuumpyeT Topmo3-
Hbl€ XWMOKOCTY COrMNacHo TeMnepatype 3akinaHus
1 BSABKOCTU CyXOIN U COAEpKaLLIe Brary MOKoCTU.
Yugkoct DOT 3 1 DOT 4 npeactasnsitoT cobol
MUHepanbHble Macna, OCHOBaHHble Ha
nonurnukonsx. OcHoeoi »wuakoctn DOT 5
SABNSETCA CUIMUKOH, U OHA HE MOXET ObITb
cMmewaHa c¢ nonurnukonamn. DOT 5.1
nogo6Ha DOT 3 u DOT 4 u nosatomy
COBMECTVMA C HAMMW, HO OHa OCHOBbLIBAETCH He
Ha cunukoHe. DOT 5.1 6bina paspaboTaHa ans
MCMONb30BaHUst B aAHTMONOKMPOBOYHbIX
TOPMO3HbIX cUCTEMaxX M 0bnajaeT MeHbLUen
BA3KOCTbIO.

Xugkoctn DOT 3, DOT 4 n DOT 5.1 rurpocko-
MUYHBI, 3TO O3HAYAET, YTO OHU MOMTIOLLAIOT BRary
13 Bosgyxa. [lpucyTcTBue B XMOKOCTW BRnarv
CHWXaeT TeMnepaTypy ee 3akunaHus, pabovas
TemnepaTypa TOPMO3HOIO AUcKa U KONoAoK
06bI4HO npeBbiwaeT ee. iMeHHO moaTomy
yKasblBaloTCsl TEMMepaTypbl 3aKUNaHUs Cyxomn 1
cofepxallen Bnary »xugkoctu. Temnepatypa
3aKMMaHNS BNaXXHOM XXUOKOCTU U3MEPSETCA Npy
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Puc. 6.12a KoHCTpyKUMs TUNMUYHOIO FNaBHOIO LMIMHAPA NepegHero Topmo3sa

1
2
3
4.
6.
7
8
9

Boo~Noo,rwNE

. Kpbiwka 6a 4ka e pasHo20 yunuHdpa

lnacmuHa duaghpazmbl
Pe3suHosas duachpazma
Yexon 5. Xomym
Bbikrtodamers cmon-cueHana
Pbsi4az mopmosa

OriopHbIt 6051M pbiHaza

KoHmpsiwasi 2alika oriopHozo 6osima

Kpbiwka 6ayka 2r1aeHoO20 U
Huacppaema

Bayok

Bornm muna "6aHdx0" (2)
Ynnom+umersHas wadba (
[nasHbIt YunuHOp
KoHmpswas ealika

Cepbea

lNaney cepbau

0. Ban c pbiyazom

11. lMopweHs & cbope

(MpyxuHa, nepsuyHas
MaHXema, ropLeHb,
YriomHeHue, CmoropHoe
KOMbUO, Pe3UHO8bIll YeXorT)

12. Yenosoli wmyuep

winaHea 6ayka

13. YnrnomHumersisHoe Korbuo

10. Mbine3awumHaiti Yexor

11. CmoropHoe Korblo

12. lNopuweHs 8 cbope (nepsuyHas MaHxema,
ropLueHb U yriiiomHeHuUe)

13. MpyxuHa

14. PesuHoenblIl yexon

15. YnnomHumernbHast waliba

16. bonm murna "6aHoxo0"

Puc. 6.126 [leTanu TUNMUYHOIO NMAaBHOro LUNMHApPA 3agHEro Topmosa

=

B e

S

Puc. 6.12B NMpuHUMN AeNcTBUA rMaBHOTO
UMnuHapa nepegHero Topmosa

Mpu mopmoxeHuu. KoHey ppivaza mopmo3a
(2) eo3delicmeyem Ha nopwieHb 21asHo20
yunuHdpa (3), nepemewass e2o0 6Hympb
yunuHopa. [locne nepekpbIMusi nepeuyHoOl
maHxemou (4) eoszspamHozo kaHana (5)
JKUOKOCMb  HazHemaemcsi Yepe3  obpamHsbIl
KnanaH (6) ro winaHay K cynnopmy.

OkoH4aHue mopMoxkeHusi. [lpu ommnyckaHuu

®—s pbiyaza mopmosa npyxuHa (7) eosdel-
pamE® cmeyem Ha nopweHb, nepemelwjas €20
@ ® obpamHo o HanpaeneHuto u3 yunuHopa. o

mex rop, rnoka OaeneHue 8 MOPMO3HOM
wraHee CywlecmeeHHoO npesbiliaem Oas-
JleHUe 8 efasHoM yunuHope, obpamHblii
KnarnaH ocmaemcsi 3akpbimbIM U KUOKOCMb
nepemekaem ro rnepsuyHol MaHxeme 4Yepe3
MarneHbKue repenyckHbie omeepcmusi 8
nopwHe. [locrne  omkpbimusi  0bpamHo20
KnanaHa uOkocmb —eo3gpawjaemcsi U3
cynrnopma 8 efnasHbili YunuHop 0o mex rop.
rioka OaerieHue He cmabunusupyemcsi.

3aesepweHue obpamHozo xoda. [locrne 803-
epalleHUs MOPLUHS 8 UCXOOHOE MOOXeHUe
JKUOKOCMb ripodormkaem repemeKams 4epes
obpamubIli knanaH e bayok (1) enasHozo
mopMo3Ho20 yumnuHOpa. Kozda obpamHbili
KrManaH 3akpoemcss nod eosdelicmeuem
g8o3epamHoli MPYXKUHBI, JKUOKOCIIb
rpodormKaem repemeKams Yepe3 Heborbuwue
8bleMKU 8 mopye Kopryca 0o mex rop, rnoka
OasrieHue 8 cucmeme He cmaburnusupyemcs.
BmopuyHasi Marxema, unu yriiomHeHue (9),
yCmaHaenueaermcsi CHapyXu MOPUWIHSI.
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coaepxaHum B Hel Briarn B 3.5%. ['urpockonny-
HOCTb SIBNSIETCH MPUYMHON HeobxoanMocTu
3ameHbl TOPMO3HOM XUAKOCTY, MO KpaiHen mepe,
pa3 B ABa roga. OpuKUMOHHbIA MaTepuan Ha
TOPMO3HOWN KOMoAKe CNyXWUT ANA U3onAuum
cynrnopTa oT Tenna, BbiAEnsieMoro A1ckoM, a 3To
-O4eHb BECOMOE OCHOBaHUE A 3aMeHb| KOroaok
33[0Mr0 [0 WX OKOHYaTerbHOro  M3Hoca.
XXugkocts DOT 5 He obrnagaeT CBOWMCTBOM
TUrPOCKOMUYHOCTU 1 HE CMELLMBAETCS C BOAOIA.
[Mpy nonapaHny B cucteMy BoAbl OHa OMycKaeTcst
BHU3 1 pacrnonaraeTcs BGNM3u camoii ropsyei
obnacTu cuctembl. 3TO 03HadaeT, YTo oHa byaert
O4YeHb Nnerko u BObicTpo 3akunaTtb, obpasys
My3bIpbkY ra3a, KOTopbIe JIErko CKUMAIOTCS, YTo,
B CBOO 04epeab, NpuaaeT TopMo3aM OLLyLLieHre
ynpyroctu. [pyras npobrnema ¢ DOT 5 casasaHa ¢
TEM, YTO Cama XXUAKOCTb CTaHOBUTCS CXUMa-
eMoli Ny NPUBTIVDKEHUM K TEMMNEPATYPE KUMNEHNS,
3TO MPVIBOAWT K OLLYLLIEHWIO YMPYroCTY TOPMO30B
MpW 4acToM 1 MPOAOIMKUTENBHOM WX UCMONb30-
BaHU.

LlinaHau mopMo3Hoii cucmeMbl
[MaBHbIA LMNMHAP 1 cynnopT(bl) CBA3aHbI Crie-
UpanbHbIMU YCUNEHHBIMUA TNAPaBIIMYECKUMM
LunaHramu, AOoMnycKaloLwyMn HeorpaHudeHHoe
nepemeLleHve nogsecku. B HekoTopbix cucTe-
Max B MECTaX OTCYTCTBUS NEPEMELLIEHUS TaKKe
NPUMEHsIoTCS MeTarnnmyeckve TPyGKM.
CraHpapTHble LUMNaHIM U3roTOBMSIOTCS U3 COB-
MECTUMOW C TOPMO3HOM KMUOKOCTBIO PE3UHBI.
OpHako pesnHa yTpaunBaeT CBOW CBOWCTBA C
TEYEHVEM BPEMEHN U MOXET PacTPECKaThCSl; 3TO
03Ha4aeT, YTo MoA AABrEHWeM LunaHr byaert
pacLUMPSATLCA 1 MOrToLLaTh TOPMO3HOE yCUnme.
MosTomy peanHoBble TOPMO3HbIE LLNaHM Heob-
XOAMMO MEHSTb, MO KpavHen Mepe, pas B YeTbIpe
roga. [Anst ycUrneHmst HEKOTOPbIX LLNAHroB Mo UX
ONVHEe B pesvHe ykrafblBaeTcs HaBuBKa U3
HeiArioHa.

Boautenn GonbLUMHCTBA FOHOYHBIX Y MHOTUX
OOPOXHBIX MOTOLIMKIOB YCTaHaBIMBAOT Hece-
pUWiiHbIe (TIOHWHIOBbIE) LUMNaHIW, CAenaHHbIe U3
TecbrioHa U MOKPbITble CTarbHON  OMMETKOMN.
TecrioH, MO CpaBHEHWIO C pesnHOW, MeHee
CKITOHEH K pacLLVpeHIio, a Talkoke obecrieumsaeT
MEHbLLEE COMPOTUBIIEHME NEepeMeLLatoLLielics B
HeM »wgkocT. CTanbHas onreTka BbINornHAET
byHKLMIO [LanbHenLwero orpaHn4eHns
paciumpeHuss  wnadra.  Ho  TpeboBaHus
BOAWTENEN roHOYHOTO U CPEAHEro JOPOXHOTO
MOTOLIMKITOB COBEpPLLEHHO pa3Hble, U HEKOTopble
LUNaHM B pyKax HEeOMbITHOrO BOAMTENS MOryT
0OKa3aTbCH CIWLLKOM JKECTKUMMW AFiS [JOPOXHOrO
MCroMb30BaHWsA. B OCHOBHOM, Mpu peskom unm
aBapUHOM TOPMOXEHUM B OOPOXHBIX YCIIOBUSIX
HeborbLUOe pacluMpeHre BOCTPUHUMAETCS KaK
NOMOXUTENBHOE Ka4YECTBO.
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Puc. 6.1 3a MpuHUUN AeACTBUA YNITOTHUTENIbHOIO KOJbLia NOPLUHSA

YIomHeHUe MOPLWHS CIPOEKMUPO8aHo makK, 4mo [pU MOPMOXEHUU OHO HE3HaYUMENbHO
deghopMupyemcs U 1o OKOHYaHUU MOPMOXXEHUST 8o3epaLyaem nopuieHb obpamHo 8 yunuHap. o
Mepe U3HOCa MOPMO3HBIX HaKnadoK MopLIeHb CMELUaemcs 8 YrmomHUMebHbIX Kofbuax ons
KoMrieHcayuu 3a3opa, Ho oH 8ceada so3spalyaemcs & pedenax 3adaHHO20 PacCMOsHUS. 3mo
03Hayaem, Ymo cyrnopm obecrieyusaem asmoMamuYecKyto KOMITEHCAULI0 USHOCA MOPMO3HBIX
Hakaook.

3 MUAKOCTb W MOpPLLEHb ABMrAOTCA OBPaTHO, B X
BHYTPEHHE MOBEPXHOCTBIO MOPLLHA U LIMHADOM 1oy onHoe cocTosiHMe. Bayok ¢ LMnuHApOM
YCTaHABMMBAETCA BO3BpaTHAA MPYXKAHA, & MOP- o061 aeTes NoCpencTEOM KaHana, OTKPLITOro
LWeHb YAEPXVBAETCS OT BBINGZIEHAS NP MOMOLLM o oy oseHMM NOPLLUHS B UCXOMHOM MONo-
CTOMOPHOTO KonbLiA. JXEHWMN, OH MO3BONSIET NOCTOSHHO MOAMUTLIBATHL
Mpy HaxaTn Ha PYKOSTKY WM neparnt TopMo3a oyerenvy. B Hauane ABUKEHUS MOPLUHS KaHan
MOpLLEHb  MEPEMELLIAETCA 10 LMVHAPY, BbITECHAA neneynyisaeTes, MCKiouas BbITeKaHUE HUAKOCTY
HARKOCTL HEPEs YNPABTAOLLAM BBINMYCKHOW KNanaH B o6pato B Gadok Mo, AaBNeHNeM B cUCTEME.

LUMaHT MApPaBIMYECKON TOPMO3HON CUCTEMBI [CM, MOpLLEHS FMIABHOO LAMHAPA rePMETUMPYETCS
pvic. 6.12B). Korga oTnyckatoT pyKosTKy,

12 T'mapaBnuyeckue
TOPMO3HbI€ CUCTEMBI -
rMaBHbIA LUNMHAP

[MaBHbIA LMMMHOP COCTOMT U3 LIAMMHAPA W MOPLLHS
1 vHorga codepuT B cebe 6ajok Anst TOpMO3HOM
KMIKOCTU, @ UHOTAA COEAVHSIETCS! C HAM Mpur
rnomoLum WwnaHra [cM. puc. 6.12 a-6). Mexay

Puc. 6.136 TUNU4YHLIN 3aQHUA ABYXMNOPLIHEBOW HENOABWKHbLINA CYNMNOpT

7. TMbine3alyumHbitl KOrnaqyok 8. [Maney

2. Llmyuep dns ydaneHus o3dyxa 9. TopMmosHas Konodka

3. Bonm ¢ eHymperHUM wecmuzpaHHUKOM 10, [pomueowyMHas NpyKuHa

4. [lonosuHa cynnopma 11. CmoropHbIt WnnuHM

5.  YnnomHeHue ropuuHsi 12. YnnomHumerisHoe KorbUuo

6. [lopweHb 13. lonosuHa cyrinopma - KPOHWMELH KpenieHusi
7. 3awumrasi Marxema 14. Kpbiwka mopMO3HbIX KOrToOoK
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crneuparnbHO paspaboTaHHbIMK YNNOTHERUSMU U3
CMHTETWNYECKOTO Kaydyka, HasblBaeMbIMi MaH-
»KeTaMu, KoTopble MpedoTBpaLlalT notepto
KUOKOCTU 1 A@BNEHUS U3 CUCTEMbI U MonagaHue
B Hee Bo3ayxa W Boabl. BHyTpeHHee ynnoTHeHve,
HasblBaeMoe NEPBUYHOIN MaHXeTol (Mo dhopme
HarmoMMHaEeT KoMmnayok), ycTaHaBnMBaeTCA Ha
BHYTPEHHEM TOPLE MOPLUHSA W CRYXWUT Ans
HarHeTaHus XUOKoCTW. BHeluHee ynnoTHeHue
Ha3blBaeTCst BTOPUYHON YMIIOTHATENBHON MaH-
XKETOWM N yCTaHaBNMBAETCSH CHAPYXXW MOPLUHS,
YMIOTHSIS €r0 MO CTEHKE LNMHApA.

13 'mppaBnuyeckue
TOPMO3Hble CUCTEMbI -
cynnopt

McnonHuTensHbIM - MEXaH3MOM MLPaBMINHECKOi
CUCTEMbI SIBIAETCS CYNMOpPT, COCTOALMIA N3
OAHOIO Ui HECKOMBKX MOPLUHEN W LIMMMHAPOB, B
3aBYICMMOCTY OT TUNa NPUMEHSEMOTO cynnopTa.
IMpy HaXKaTM Ha TOPMO3HYHO PYKOSTTKY I Neaarib
MNopLLEHb BbIABUMAETCA U3 LIMIMHAPA U MPUHUMAET
TOPMO3HYI0 KOMOAKY K AUCKY. B oTnnumne ot

ORIy (f) (?-.'1

@

@

l."-_-i,t

Puc. 6.1 3B [IByxnopLiHeBOW HENOABUXKHbIN
cynnopT B pa3pese

1. Kpbiwka mopmosHbix 8.  [buiesauumrbit
KOmoOoK Konnayok

2. CmonopHsiti wmusm 9. Lmyuep ons

3. [MpomusowymHas ydaneHusi 8o3dyxa
npyxuHa 10. [lonosuHa cyrnopma

4. [aneu 11. YnnomueHue

5. Topmo3sHas konnodka ropwHA

B. [lopweHb 12. lbinesawumHasi

7. [MonosuHa cynnopma MaHXema
-KpoHWmeUlH

KpenneHusi

MaBHOTO LMNMHAPA, AMaMEeTp NopLuHs GorbLue,
1 IMEHHO 3Ta pasHOCTb B pa3mepax obpasyeT
adbcpekT rmapasnmueckoro ycunenus. MopiHn
cynnopta repMeTusVpyloTCs  Mpy  MOMOLLM
crneuvansHo paspaboTaHHbIX  YNIIOTHEHWA U3
CUMHTETMYECKOrO  Kayuyka, MCKIToYaoLLMX
noTepu AaBMNeHNs 1 XUOKOCTU U3 CUCTEMbI U
npeaoTBpaLLaloLLMX NonagaHue B Hee Bo3ayXa.
OBbIMHO s KXKO0ro MOPLLHSA UCTONb3YHOTCS ABa
YNNOTHEHWs. BHYTpeHHee ynnoTHeHWe HasbiBa-
eTca MaHxeTon (YNnoTHEHMEM) MOPLUHA W
npefoTBpaLlaeT yTeukn Xuakoctu. BrelHee
YMIIOTHEHVE, MbiNes3allMTHas MaHKeTa, NpeaoT-
BpaLlaet nonagaxve rpsian BHYTPb.
YnnoTHUTeNbHast MaHXeTa MOpLUHSA BbIMOMHSAET
OYeHb BaXKHYH BTOPOCTENEHHyIo chyHKLmo. Ei
npuaaHa cneumarnsHas dopma Ans Toro, YTobbl
npv BbIABWKEHNM MOPLUHA OHa HEeMHOro
CKpy4mMBarnach; 3Toro AOCTaTO4HO Afisi BO3BpaTa
MOPLLHS B CYNMOPT MPY OKOHYaHUN TOPMOXEHMS,
TeM CaMbIM XUAKOCTb BO3BPALLIGETCA MO LLMaHry

17

Puc. 6.13r [IByxnopLuHeBON cynnopT

0bpaTHO B MMaBHbIA LNMHAP, a MPUKLMOHHDBIN
mMaTepuan oTXoauT oT aucka (cM. puc. 6.13a).
DaKTuyeck amMnnMTyaa nepemeLLeHnst Konoaok
OYeHb Mana 1 JoctaTodHa TOMbKO AN rapaHTum
TOro, YTO KOroAK OCBOBOAWMM AUCK, Korda pbidar
He 3apevicTeoBaH. o Mepe 13Hoca chpUKLIYIOHHOTO
MaTepuiarna KornofoK NopLUEHb CynnopTa JOIDKEH
BblABUraTbCsl Aanblie Ans NPUBEAEHUS UX B
KOHTaKT C NOBEPXHOCTbIO Aucka. NopLueHb
AedopmMmupyeT MaHXeTy Kak npexzae, HO npu
OOCTVDKEHWW  OMpedeneHHoro  M3Hoca  OH
nepemMeLlaeTcsi B MaHXeTe U 3aH/MMaeT HOBOe
nonoxeHue. Takum obpasom, cuctema
obnafaeT aBTOMaTUYECKOW PErynvpoBKOW K
MOXeT obecneuvBaTb aBTOMAaTU4ECKYO
KOMTMEHCALIWIIO M3HOCA TOPMO3HOW KOTOAKM.
CyLLeCTBYIOT ABa BIOA CYNMOPTOB. HEMOABDKHOMO
1 nnasatoLLero Tuna. CynnopTbl OLEHNBAIOTCS C
MO3VLMM XECTKOCTU, UK cnocobHoCTU NpoTu-
BOCTOSATb M3rMby Mpu NpeaenbHOM TOPMO3HOM
paeneHun. OyeBnaHo, uto nobas aedopmaums
cynnopTa CHUXaeT TOPMO3HOE ycurue.

15 Hanpaenstouwasi mopMO3HbIX
K0/1000K

1 Kopnyc cynropma 8  [Mpomusowymwas npyxura 16 Bonm kpennerus

2 [Taney gukcamopa mopMo3HbIX 9  Topmo3Hbie KOrmooKu KpoHWwimeuHa cyrropma
K01090K 10 Pe3uHoebill Yexon 17 raiia

3 Baanywka 11 Hanpasnsiowuti naney, 18 LUmyuep

4 [lopweHs (2) 12 Hanpaensiowjuii naney 01 yoarnerus eosdyxa

5  YranomHeHue nopuwHs (2) 13 Pe3uHoeblil yexos 19 [lbiie3auumHei Kornaqok

8 [lbine3awumHas mMaHxema [2] 14 KpoHwmeliH cynnopma

7 TNpomusockpunHasi npoknadka
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Puc. 6.13p CynnopT nnaBsatolyero tuna B
pa3spese

1. KpoHwmeliH kpenneHusi 7. TopMo3Hasi

2. Hanpasnstowuti naney, Korooka

3. Bmyrka 8. [lbine3awjumHas

4. [leinesawum+as MaHXema
MaHXema 9. YnnomHeHue

5. Kopnyc cynnopma MOpPWHS

6. Bonm Hanpasnsoweeo  10. [NopweHb
nanbya

Cynnopmsl HeNoO08UXHO20 muna

B cynnopTe HenogswkHOro TvNa Kopryc Herno-
[OBIDKHO 3aKpernreH Ha BbYaTol orope - ckobe
MU Ha NOBOPOTHOM KPOHLUTeNHe. C kaxaow
CTOPOHbI MPUCYTCTBYET OOVHAKOBOE KOMUYECTBO
nopLuHen 1 UMnNnHAPoB (OAWH, ABa UNK Tpu),
pacrnonoXeHHbIX Apyr HanpPoTVB Apyra (CM. puc.
6.136, cTp. 6.13). LiunuHapbl coobLuatotes npu
MOMOLLM BHYTPEHHETO KaHara, Tak YTo JaBrieHne
XUOKOCTU B HUX OAWHAKOBO. [Npy TopMOoXeHn
BCe MOPLUHW ABUraloTCs B HanpaBneHun aycka,
NpYXMAs K HeMy Koropaku ¢ obevx CTOpoH (M.
puc. 6.1 3B).

BonbLUMHCTBO CYNMOpTOB HEMOABIPKHOTO TUNa
V3rOTABIMBAETCA U3 artoMUHUS 1 COCTOUT U3 ABYX
MOIIOBUH, KOTOpbIE CKPENAoTeA Mexay coboi
BonTamu, Npyu 3TOM KaHasbl CMCTEMbI MMApaB-
nnyeckoro npvisoaa repmMeTU3VpytoTcst
YNnoTHATENbHBIMX KorbLamn (O-ring), KoTopble
Ha3bIBaKOT YIIIOTHEHWAMM CynrnopTa. Hekotopble

HeLLTaTHble (THOHWHrOBbIE) cynnopTl
V3roTaBNVBAOTCS u3 MOHOMUTHOM
anoMUHUEBON  3arOTOBKW, HO OHM  O4YEHb
Joporvie.

CyI'II'I0,0mbI rnasarnweao umnu
nodsuUxHo20 muna

CynnopT nnasatoLLero Turna CocToUT U3 CBOWX
Kopnyca 1 KpoHLuTeinHa (cm. puc. 6.1 3r]. Kpohr-
LUITEVH >KECTKO 3aKPETIAETCS M COOSPIUT NarbLipl,
[omnycKaroLLe HeKoTopoe MonepeYHoe nepeme-
LEeHVe pacrnonioKeHHOro Ha HWX cynnopTa.
Kopriyc cynnopTa coaepxmT oavH Ui HECKOMbKO
MOpLUHE B LMNVHAPAX, HAXOASLLUMXCS TOMbKO C
OJHOW CTOPOHbI CynrnopTa U BO3AENCTBYIOLLMX Ha
konogky. B BbicTyne kopryca cynnopta c gpyroi
CTOPOHbI A1cKa pacrnonaraeTcs NpoTMBoro-

3ghchekTaHLI AHGMETD ANCKS

HsyxnopuiHesor cynnopt

OnrHonopLuHesoi cynnopt

Puc. 6.13e NMpeumyuiecTBO MCNONbL30BaHUA GoNnbLeEro Yucna NopwHen MeHbLIEero

pasmepa

noxHas korogka. pu TopMoXeHUN NopLUEHb
NPUXMAET KOMOAKY K MOBEPXHOCTU Aycka (CM.
puc. 6.130). Mpn HenpepbIBHOM JaBMEHN Kopryc
cynnopTa CMeLLaeTCst Ha narblax Ao Tex rnop,
noka gpyrasi Koriogka He MpYKMETCS K npo-
TUBOMOOXHOW CTOpoHe Aucka. [Mnasatollas
KOHCTPYKLMSI peLuaeT npo6nembl,
CBOVICTBEHHbIE HEMOABWKHOMN, e U3-3a Koppo3um
3aeaeT MopLUeHb Ha OJHOWN U3 CTOPOH. OTO
NPVBOAUT K HEPaABHOMEPHOMY AaBMNEHWIO, Npu-
KrnagplBaeMoMy K [ABYM KOIofKaM, U CHUXaeT

3achheKTMBHOCTb TOpMOXeHUs. HepgocTaTtok cyn-
ropTa nnasatoLLero Tuna - KOppPo3nsa UN U3HoC
ocel unu narnbLeB. 3To Taloke MOXET NPUBOAUTbL
K HEpaBHOMEPHOMY TOPMO3HOMY YCUIUIO 1 BbI3bl-
BaTb BUOPaLWIO MEXY KPOHLLTEAHOM U Cyrnnop-
Tom. Ho BcrieacTBuMe TOro, YTO YKCHO MOpLUHEN 1
LMIHAPOB BABOE MEHbLLE, CyrMopT NIiaBatoLLEro
Tvna Goree AelleBbin U MeHee TPyAOEMKVIA B
npoussoactBe.  [lostomy emy  orgaercs

npegnoyTeHue npu Bbl60pe ANA NCnonb3oBaHNA
B pasnn4HbIX Liensx.

Puc. 6.14a PacnonoxeHue aetanen aHTMGNoOKMpoBoYHOM cucteMbl (ABC) Ha MoTouukne

Yamaha FJ1200A

Hamyuk ckopocmu (nepedHezo Korneca)
Bybuambili pomop [nepedHezo Korneca)
Topmo3sHol winaHe

Topmo3Holi winaHe

Topmo3sHol winaHe

Topmo3Hol wnaHe

AeapuliHasi namna aHmMUBIIOKUPOBOYHOU cucmeMb|
Memarnnuyeckasi mopmo3Hasi mpybka

. Memarnnuyeckas mopmo3Hasi mpybka

0. [udpasnuyeckoe ycmpolicmeo

BooNoo,rwNE

11. [lpedoxpaHumenu

12. Pa3wvem duazHocmuku ABC

13. bBnok ynpaeneHusi ABC

14. Pene HadexHocmu

15. 3ybyameili pomop (3a0He20 Koseca)

16. Ham4uk ckopocmu (3adHeeo Korneca)
17. TopmosHoli wiaHe K 3a0HeMy cyrnopmy
18. TopmosHoUl wnaHe

19. Topmo3sHoU winaHe

20. TopmosHol winaHe
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KHonka

Bukmio4atens g nogerms AGC

38XWUraHuA

@

Y

AsapuiiHoe pene
cucrems AGC

Pene ABC

AKKymynaTopHaa
Garapen

SH Y

IR

il

MoaynaTop

Enok ynpasnerna AGC
Larsuk
JanHero
Koneca
a o |-

Puc. 6.146 AHTVBNOKMPOBOYHAA cucTemMa KoMnaHum BMW

Ha unmocmpauyuu npedcmaeneHa cucmema ABC |. B cucmeme ¢ mapkupoekoli Il ucrnonb3ayemcsi KOM6UHUpPO8aHHbIU Modynsimop OasneHus 0nsi
rnepedHuUX U 3a0HUX MOPMO308.
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Passumue Cyririopmoe

[1Ba OCHOBHbIX TUMa, OMCAHHbIX BbiLLIE, OXBATLIEA-
tOT GOSBLLIMHCTBO CryHaes, koTopble MOryT BbiTb
oBHapy»eHbl B MUpe MOTOLMKIOB. OfHaKo cy-
LLECTBYIOT BapMaHTbl AaHHBIX KOHCTPYKTUBHBIX
CXeM, Cryxaume A OOCTVDKEHUS  NyuLnX
XapaKTEPUCTVK TOPMOXKEHISI.

Vcnonb3oBaHWe HECKOMbKMX
NopLUHEN

[Ins cHwxeHns obLuero Beca Ayvcka 1 cynnopra
6e3 CHMKeHNs 3PPEKTUBHOCTN TOPMOXKEHUSI
MOXET MPUMEHSATbCA Borbluoe KONMUYecTBO
NOpLUHEN MeHbLLEro ArameTpa. Hanuune ogHoro
©O0rbLLOTO MOPLUHA BbI3bIBAET HEOOGXOANMOCTD
MCTOmNb30BaHWS GOMbLLIOTO AMCKA, YTO YTSHKENseT
ero [cm. puc. 6.13e, cTp. 6.15]. [1Ba unm Tpu
HEBOMbLUMX MOPLLHSI, PACMONOXEHHbIX B psif,
obecrnequBaloT Ty e camyto obLLyto nnoLaib
KOIOAKM 1 yBennyeHue 3chcheKTVIBHOro ArameTpa
[VCKa, a crefoBaTenbHO, YBENMYMBAOT MOMEHT
1 TOPMO3HOE ycUnue.

M3ameHeHue pa3mepa nopLuHs

Ceiiyac MHorVie NpOV3BOAMUTENM UCTIONL3YHOT ABa
U TPY NOPLLHS PasnuyHbIX PasMepPoB B OAHOM
cynnopTe, 4To obecneunBaeT Gonee nporpec-
cvBHoe TopMoXeHue. B naparpade 8 onucbisa-
10Cb BRUSIHWE OTNMYMA Pa3MePOB MOPLUHS
cynnopTa OT pasMepoB MOPLUHA FaBHOro
LumnvHapa. M3 atoro crieayeT, UTo npuMeHeHue B
cynnopTe MopLUHEl pasHoro AvameTpa obec-
NEYUT pasiuYHylo ANVHY UX XoAa Mpu TOM Xe
CaMOM NepeMeLLEeHNn pblyara. STo o3HauaeT,
YTO noplleHb MeHbluero gnameTpa 6yaet
nepemveLLaTbcsa Aarnblie N KOCHETCS TOPMO3HOM
KONoAKM paHbLLie MOpLUHA Borbluero guameTpa.
Mo mepe yBenuueHus AaBreHUs Ha pblyar
HauVHaeT feiicTBOBaTb BTOPOW MOPLUEHb, KOTO-
pbiiA yBENUUMBAET TOPMO3HOE YCUIve.

Mcnonb3oBaHne HECKOTbKMX

KONo4oK

OBbIMHO C KaXKAO0I CTOPOHbI AMcka UCMonb3yeTcst
ofjHa KorofKa, nepekpbiBatoLLas BCe MOPLUHA Ha
CBOElN CTOpOHe. B HekoTopbIX HecepulHbIX
(TFOHMHIOBBbIX) M FOHOYHBIX CYNMOPTaXx Ha KadKabIA
MopLLEHb MPYXOANTCSA OfHA KOMoAKa, 3TO 03Ha-
YaeT, YTO B LLECTUMOPLUHEBOM CynnopTe byaet
LLeCTb oTAerbHbIX Korofaok. OHu paboTatoT oco-
©GeHHO XOpOLLO B CynMopTax ¢ MOPLUHAMMW pas-
NYHOrO AvamMeTpa, MOCKOMNbKY pasHble Xoaa
ropLUHeN JocTuratoTcs 6e3 nepekoca KornoaKm.

14 Cneunanu3npoBaHHble
TOPMO3Hble CUCTEMBI -
cucTema aHTUBNOKNPOBKU U
KOMOWHMpOBaHHas
TOpPMO3Has cuctema

AHMUGITOKUPOBOYHAsT MOPMO3Hasi
cucmema
AHTVBOKVPOBOYHas TopMo3Has cuctema (ABC)

MPenoTBPaLLAET GMOKMPOBKY KOTEC MPK UaMNLLHE
PE3KOM TOPMOXXEHNN Ui BOBLLIMX HEPOBHOCTSIX

Pykoatka Topmosa

BmopuyHsIti
2fagHblti
UunuHop

KnanaH
MPONopLUMOHaNLHOro
A8BNeHHA

Puc. 6.148 MprHLMN AencTBUSA KOMGUMHUPOBAHHOW CUCTEeMbI KOMNaHuu Honda npu
BO30eNCTBUMN Ha PYKOATKY nepegHero Topmo3sa (VFRBOO)

Mpastii

KnanaH
38M183ALBEHHUA

KnanaH
NpONoPUAOHENEHON O
nasneHnA

TopmosHaa
nenajis

Puc. 6.14r NMpuHuun aencTBmMsi KOMOMHUPOBaHHOM CUCTEMbI KOMNaHuu Honda npu
BO3[EeNCTBMM Ha pblyar 3agHero Topmo3sa [VFR800]

[OPOXHOro MomnoTHa. YnpaeneHne cucTemon
OCYLLIECTBISIET OYeHb COXHAs cMCTeMa 3rek-
TPOHVIKN U TMOPABIMKYA.

[JaTtymkn nonyyatoT MHCOPMALMIO O CKOPOCTH
BpalLieHNsi koreca oT 3ybuaTbiX JUCKOB, ycTa-
HOBIMEHHbIX Ha CTYMMLIAX KOIEC, 1 NOCKINAIOT 3Ty
MHbopMaLWIO B BUAE HaNpshikeHns B Briok yrpas-
nexus ABC (cm. puc. 6.14a, cTp. 6.15). briok

ynpaBneHusi CpaBHUBAET YIIOBblE CKOPOCTU
nepeaHero 1 3aAHEro Komnec 1, eCi OTKIMOHEHVE
CKOpOCTel MpeBbILLAeT 3afaHHY0 BENUYUHY
(0BbMHO 30%), KOoTOpas ykasblBaeT Ha Hadaro
CKOINbXXEHWSs!, MocbINaeT curHan ruapaenuyec-
KOMY YCTPOMCTBY (MOZYNATOPY AaBrieHUs) Ha
KpaTKOBPEMEHHOE MOHWKEHNE [aBreHus B
TOpMO3HOW cucteme (cM. puc. 6.146). Ha He-
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KOTOPbIX CUCTEMaX MOXHO OLLYTUTb Yepeayto-
Lleecst MOHWXEHUE 1 YBENUYEHUE OaBreHns
MXUOKOCTU B BUE BUOpaLM TOPMO3HOW PyKOSITKU
Unu nepanu; B Apyrux cuctemax obpartHoe
TeYeHVe UCKMoYaeTcs 3a cYeT YCTaHOBKM
KrnanaHa. 'mapaenunyeckoe YCTPOCTBO NMpomor-
XAET CHKATL AaBneHne B TOPMO3HOMN cucTeme
[0 VICYE3HOBEHWS CUTHAMOB O 3aKMUHUBaHUN
Korec.

Ecnn Boguntens obecneunBaeT ognHakoBOe
ycunve Ha oboux Topmosax, npuBogsLLee K Ux
OfHOBpeMeHHoM OrokmpoBke, 6ok ynpaeneHuns
crnocobeH onpeaensiTb BHE3aNHoe yMeHbLLEHNe
CKOPOCTU BpaLlLEeHUsi Konec U nNpvBoAuTb B
nevictBue ABC Ha oboux korecax. Moyt Bo Bcex
Brokax yrpaBneHns ecTb PyHKLUMSA
CaMOAMarHoCTVKK, KOHTponupytolas paboty
Y3IOB CUCTEMbI 1 HaMpsPKEHWE, a Takke Npu-
CYTCTBYET KOHTPOIIbHAA Mamna Ha naHenu npu-
60poB, MHOPMUPYIOLLIAS BOAUTENSA O HEUCTPaB-
HocTn ABC. Ha psige cuctem BoguTenb MoXeT
BPyYHYto oTKtounTs ABC.

K OM6UHUPOBaHHaﬂ MOPMO3Has
cucmema

HexoTopble komnaHum, npexae Bcero Honda un
Moto Guzzi, paspaboTtanu KOMOUHMPOBaHHbIE
TOPMO3HbIE CUCTEMBI.

M3 Hux cuctema komnaHum Moto Guzzi 6onee
npoctasi u pabotaeT B TEYEHNE MHOMMX MET.
PykosiTka Topmo3a, pacrnonoxeHHas Ha pyne,
NpVBOAWT B AENCTBUE TOMBKO NpaBbii nepeaHuin
TopMO3HoW cynnopT. lNeganb TopMo3a oaHoBpe-
MEHHO MPVBOAUT B AeVICTBME NEBbIA NEpesHUn 1
3agHuiA cynnopT. KnanaH nponopuyoHansHoro
[OaBreHns onpeaernseT, B Kako Mepe AOIKHbI
NPUMEHATLCA NEPEAHUA U 3aJHUA TOPMO3, B
3aBUCHIMOCTU OT PE3KOCTU TOPMOXKEHUS. Yem
CUrNbHEE HAXKVMAKOT HA TOPMO3HYIO Nefarb, TeM
Gorbllee JaBneHVe NOABOAUTCS K nepegHemy
CynnopTy AfSA Toro, YTodbl 1CMomnb30BaTh Npen-
MYLLECTBO MepepacnpefeneHusi Beca; Takum
obpa3om, obecneumBaeTcsi Gonbluee TOPMO3HOE
ycunue Ha nepefHeli LUMHe Mo CpPaBHEHWIO C
3aHeNn.

B cucteme komnaHum Honda mcnone3sytoTes v
nepegHne, 1 3agHuMe Topmosa, Aaxe ecnv
NMPUMEHSIETC OfHa MepPeaHsisi  TopMo3Hast
pykosiTka WnuM 3afHss nefjanb Topmo3a.
PykosiTka nepefHero Topmosa aKTUBM3UPYET
HEKOTOopble Un BCe MOPLLUHW B 060MX NEPEAHNX
TOPMO3HBIX CyrnropTax (B 3aBVCVIMOCTM OT MOZETH,
Ha KOTOpOW OHa YyCTaHaBnMBaeTcsd) W
KOCBEHHO 3afHUiA CynnopT, B 3aBUCUMOCTU OT
yCUnusl, NpunaraeMoro K pykositke nepesHero
TopMmo3a (cM. puc. 6.14B. cTp. 6.17].

JleBbIin nepegHWiA CynnopT NOABELLMBAETCA Ha OCU
N CoefMHSIETCA C 3afHUM CynnopToM Yepes
BTOPUYHBII MMaBHbIA LUIMHAP W KanaH nporiop-
LMoHanbHoro ynpaeneHusi. [Mpu goctmkeHum
TOPMO3HbIM YCUINMEM 38[@HHOTO YPOBHS! NEBbIN
CyNMopT NPMBOAVIT B AECTBIE BTOPUYHLIN MaBHbINA
LMnuHap, 3acTaBnsiowmii cpabaTbiBaTb 3agHUA
TOpPMO3.

Mepanb 3aaHero Topmo3a akTUBU3VPYET 3aaHUIA
TOPMO3HOW CyMropT WM ero YacTb (B 3aBUCH-
MOCTV OT MOAENM, Ha KOTOpPOiA Takas cuctema
NPUMEHSIETCS) U B OAUHAKOBOW CTEMEHU YacTb
Kaxxgoro nepepHero cynnopTa. KnanaH 3anas-
[OblBaHUSA B CCTEME NpUBOJA 33[HETO TOPMO3a
obecrneyvBaeT MPOrpPecCcUBHOE TOPMOXEHUE ©
YCUIEHME KOHTPOISA Ha HEPOBHBIX UM CKOSb3KUX
noBepxHocTSAX (cM. puc. 6.14r, cTp. 6.17).
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[epenHss nogBecka 1 pynesoe yrnpasreHne

CopepxaHue

BBEOEHUE ...

HenoapeccopeHHble Macchl - YTO 3TO Takce,

nyem o6ycnosneHa VX BaXXHOCTB? ...ccvvvvvrerens
Buabi nepe,qu|7| noaBecku - Teneckonn4yeckasa Bunka....

1 BBepeHue

Mopapecka ntoboro TMna CRy T Ans NormoLLeHst
HEPOBHOCTEW AOPOXHOrO NOMoTHA Npu nogaep-
>KaHWUW MOCTOSIHHOMO KOHTAaKTa KOrec C JOPOrou,
a TarKe AN U3onsALMM MOTOLWIKINA 1 €ro BoguTens
OT BO3OENCTBUSI 3TUX HEPOBHOCTEN. [Nsi 3TOro
HeobXoAMM y3ern, KOTOPbI MOXET CKMMATLCS W
pacTsIBaTLCs, B JaHHOM crydae Anist 3TuX Lenei
naearnsHo noaxoaut npywHa. OHaKo NPYuHbI
00nafatoT CKIIOHHOCTBIO CoBepLUaTh KornebaHns
OTHOCUTESNBHO CBOErO €CTECTBEHHOMO COCTOSIHUSA
B pesynbTaTe UX CxaTus U pacTskeHus. Mcnons-
30BaH1E NPYVH 6e3 AOMOMHUTENBHBIX YCTPONCTB
npueerio Obl k o4eHb HekomdpopTHON e3ae. UTobbl
ynpaBnsATb konebaHusaMu, notpedbyeTcs Hekwi
crocob 1x AemncrpoBaHms, NyuLLEe cpeaoi ans
3TOr0  MOXET  MOCnyXWTb  Macro. 3a
npolealuve rofsl NPOU3BOAUTENM BMECTO
NpPy>XuH npoboBanu UcCnonb3oBaTb Pe3unHY,
TOPCYOHHbIE GIOKU 1 TOPCUOHHbIE NeHTbI. Topcu-
OHHble GNOKM BCE elle WUCMOoSb3yTCA B coe-
OVHEHUN BeAyLLMX YCTPOMCTB HEKOTOPbIX raso-
Hokocunok. OpHako pes3VHa oueHb Nerko
noepexgaeTcs. Takke MCnonb3oBarncs ras,
KOTOpbIi MPOAOIDKAET WCMONb30BaTbCA Ha
HEKOTOPbIX MaLUMHaX COBMECTHO C MPYXXUHaMM.
[a3oHanornHeHHbIe noaBecku obriagatoT
NpeyMyLLECTBOM nerkocTu PErynmpoBku
(yBenuyeHve JaBneHVst MOBLILLAET >XECTKOCTb
nogBeckn U HaobopotT] M obecneyeHus
eCTeCTBEHHOMN "nporpeccuBHom
XapakrepucTukn” (o Mepe cxaTusi rasa yeenu-
YMBaETCH COMPOTMBIIEHNE C €ro CTOPOHbI]. [Mpun
MCMomnb30BaHUM rasa BO3HWKaeT npobnema c
YMNMOTHEHVEM, a Takke Npobrema, cBs3aHHas C
TeM, YTO U3MEHeHNe TemnepaTtyp npu aTtmo-
chepHbIX M3MEHEHUSIX U Mpy paboTe NprBOaUT
K U3MEHEHUIO JaBMEHUsi, KOTOPOE U3MEHSIET
")ECTKOCTb".

Tak 4to B GOrbLUMHCTBE Cry4aeB koMOUHaLWS
NPY>XMH U TMAPaBnukA Hanbornee nonynsipHa;
BOMPOC B TOM, Kak BCe 3TO pacronioXutb B
COYeTaHUM C pyneBbIM ynpaeneHvem. 3a npo-
wealwmne rogbl CyLecTBoBano MHOXeECTBO
pa3Ho0Bpa3HbIX KOHCTPYKLWIA, KOTOpble MOXHO
OTHECTU K YeTbIpEM OCHOBHbIM KaTeropusim:
Terneckonuyeckas BUMKa, pblyaxkHas BUIka
TOMNKaloLero U TAHYLIEro Tuna, pblyaxHas
noaBsecka aBTOMOGUNBHOIO TMNa "
napannernorpaMmmHas Bunka. Cxema pyneBoro
YNpaBreHusi, KoTopoe OObIMHO

NpYMeHsIeTCA Ha GoMNbLUMHCTBE MOTOPU3VPOBaH-
HbIX ABYXKOMECHBIX TPAHCMOPTHLIX CPEACTB,
"yHacrnefosaHa" oT Berocuneaa v npeacrasnset
coboii Tpyby, CBA3aHHYIO C NEPEaHUM KOMECOM,
KoTopasi NOBOPaYMBAETCS OTHOCUTENBHO paMbl
NS ocyllecTBreHns nosopoTa. Pasnunuusa B
KOHCTPYKLIMM CBSA3aHbI C pasnuunaMi B cxeme
MOABECOK, HO OHWN HE3HAYUTENbHBI, U B J0OOM
Cyyae NpYHLIMIN JEe/CTBIS OCTAETCA TEM Xe.

2 HenoppeccopeHHble Macchl -
YTO 3TO TAKOE, U YeM
0bycroBneHa nx BaXHOCTb?

Ymo makoe HenodpeccopeHHbIe
macchl?

Macca Bcex y3noB nogpasgensieTcs Ha mMaccy
Y3rOB, OMVPAIOLLIMXCA Ha MOABECKY, -Takas Macca
HasblBaeTca "nogpeccopeHHon”, - n maccy
OCTarbHbIX Y3r10B, HE OMVPAIOLLIMIXCS Ha MOABECKY,
- HasblBaeTcs "HenopgpeccopeHHon". Cnegyet
06paTuTb BHUMaHWE Ha TO, YTO LUMHbI TOXeE
MOrMNOLLAIOT HEKOTOpPbIE HEPOBHOCTU, U C 3TOW
TOYKM 3peHUst MOXHO cKasaTb, YTO BCA Macca
MOTOLMKNa nofpeccopeHHast. [ns noHumaHums
TEpMUHA HenoapeccopeHHbIX macc
npeacTaBbTe MOTOLMKI, CHATBIV C NOACTaBKA 1
pacrionaratoLLmiics BepTvikanbHo. Korga yenosek
caguTcs Ha MOTOLWMKI, MPYXMHbI CXAMALOTCS
Npu Harpy>xeHumn nx Becom BoguTens. Bee yanbl
MOTOLMKNA, NepeMeLLatoLLyecs], Npyu nocaake
BOAWTENSI U CXaTUW NPYXWH, NpeAcTaBnsioT
coboi MoOpecCopeHHble  Macchbl,  OHW
nepemMeLLaroTC BMECTE C NMoABECKOl (TOMMMBHBINA
6ak, cuaeHbe, pava, asuraterbs 1 T.4.). Bee yanbl,
KOTOpblE NpY 3TOM He NepeMeLlatoTcs, npesa-
CTaBnsoT coboil HenofpeccopeHHble Macehbl
(koneca, LWWHbI, TOpMO3a U T.4.). JTO Bbi3bIBaET
BOMpPOC: macca pbl4aroB MOfBECKY,
amopTM3aTOPOB M BUMOK OTHOCUTCS K nogpec-
COpPEHHBIM UM HENoApPeCccopeHHbIM Maccam? B
Liensx NpocToTbl MPUHSTO CYUATaTb, YTO YacTb
pblyara nofABecky, pacrornararoLLasics 3a TO4KON
KpenrneHns amopTu3aTopa, OTHOCUTCH K Herog-
peccopeHHbIM MaccaM, a YacTb, KoTopasi Haxo-
OUTCS Nepes TOUKOW KpenneHusl, To ecTb Mexay
TOYKOW KpEMneHUs 1 ocblo BpalleHWs pblyara,
OTHOCUTCA K MOAPECCOPEHHBIM MaccaM; HYDKHSS
MorioBMHa amMopT3aTopa OTHOCUTCS K Heroapec-
COPEHHBbIM MaccaM, a BEPXHsisi MOMNOBUHA - K

............................. 1 Buapl nepeaHeit NoaBECKM - PbIYAXKHBLIE BUMKU TAHYLLIETO
1 TOMKAOLLEro TUMOB..
Buabl nepeaHeit noaBecku - anbTepHaTUBbI
TENEeCKONMYEecKon BUmKe
PyneBoe ynpasneHue

NOAPECCOPEHHBIM; BHELLHASA TpySa BUMKU Unn
NOABUXHBIA HAKOHEYHWK OTHOCUTCS K Henog-
pPeccopeHHbIM MaccaMm, a BHYTPEHHSA Unn
HerloaBwbKHas Tpyba - K NoApPEeCCOPEHHbIM.

lMo4yeMy eaxkHa HU3Kas1
HernodpeccopeHHas Macca?

Mpu Hae3ne MoToLMKa Ha HEPOBHOCTL HEMOA-
peccopeHHble y3nbl NpuobpeTaoT UMNYnbC,
MOCKOMbKY OHW Ha4yMHalT nepemeLlaTbes;
BEMUYMHA 3TOr0 MMMyrbca MponopLMoHaribHa
HernogpeccopeHHo macce. Wmnynec,
CO3AaBaeMbli  HENoapeCcCOpPeHHbIMU  yaramu,
YBEMMYMBAET Harpysky Ha MogBecky, Ans
npotvBogeicTBus  emy  Tpebytotca  Gornee
JKECTKME MpYXVHbI nogsecku. [lpy 3Tom Ha
NoAPECCOPEHHBIE Y3rTbl MOTOLMKIA MPY>KUHAMM
nepepaeTcs Gonbluee ycunve, BIUsiioLLee Ha
ux paboty. MogobHas cuTyauust BCTpevaetcst
Mpy ronajaH i HEmMoOpPECCOPEHHbIX YaroB B
BbIOOVHY.

[nsa obecnedeHus naeansHoi paboTbl nogBecky
HEOBX0AVMO, YTOObI HE BbINO HEMOAPECCOPEHHBIX
Macc, HO 3TO, KOHEYHO, HEBO3MOXHO. CyTb
3aKnoYaeTcs B MakCMMarnbHO BO3MOXHOM
CHWXKEHUW HEMOAPECCOPEHHBIX Macc Mo OTHO-
LUEHUIO K NOAPECCOPEHHBIM, MOCKOMbKY 3TO
COOTHOLLEHVE ABMSIETCA Goree BaXHbIM, YeM
cama BernvdMHa HemnoapeccopeHHbiX macc. Ha
TakoMm Motouukre, kak Honda Goldwing, ato
COOTHOLLIEHVE XOpOLLIEE, MOCKOIbKY Y HEro O4eHb
Oonbliasi Macca MOAPECCOPEHHbIX  Y3roB,
ropasfo Gorbluas, YemM Ha MHOMMX MOTOLIMKIAX;
Npy 3TOM HEMOAPECCOPEHHbIE MacChl NPUMEPHO
Te Ke, YTO U Y ApYruX GOmMbLUMX MOTOLMKIIOB.
OpHako Ha CMOpTUBHOM MOTOLIMKIIE Maccy
CTPEMATCS  CBECTM K  MUHUMYMY, W
BbiAEpPXaTb  XOpOLUee COOTHOLUEHME Npu
UCIONb30BaHUN TPAOULMOHHBIX KOMEC U MPOoYMX
HEMOOPECCOPEHHBIX  ANEMEHTOB  TPYAHO.
EAauHCTBEHHBIN cnocob pelunTb 3Ty npobnemy
3aKMioYaeTcs B UCMOMNb30BaHWM [Anst  Korec
3K30TUMECKMX W [OPOTUX  OBMneryeHHbIX
MaTtepuaros, TUMa MarHsi Unv yrmennactvika.

3 Bwuabl nepeaHen NoABECKM -
Teneckonuyeckas BUrka

Teneckonu4yeckas BUnka - Haubornee LUMPOKO
npuMeHsiemasn cxema nepegHei nogsecku. OHa
COCTOUT 13 ABYX "Mepbes” unn "ctoek” BUMKK,
3aKaTbIX B TpaBepcax ynpaBneHus (MocTukax.
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Mepo sunku

BepxHsis mpasepca (Mocmuk)

HuwkHsisi mpasepca (Mocmuk)

Ocb pyneeoli KOMoHKU

Yeunusarowuti KpoHwmeUlH suriku (mpaeepca
M008UXHBIX HAKOHEYHUKO8)

Ocb Koneca

OrWNBRF

Puc. 7.3a YCTPOMCTBO TUIIAYHOM TENECKOMAYECKO! BIIKM

1 BepxHsisi npobka
2 YrrnomHumersHoe Korbuo

3 [ucmanyuoHHasi emyrika
4 [He300 npyXuHbl

5 [pyxuHa
6 Konbuo nopwHs

7 LLmok amopmu3samopa 8

lMpy>kuHa om6osi
9 Tpyba sunku
(cmotika)

10 HwkHss emyrnka
lMbinezawum+oe
yriomHeHue
CmoriopHasi ckoba
CarnbHuK

Llatiba

BepxHss emyrika
He300 wmoka
amMopmusamopa
ModeuxkHbIL
HaKOHEYHUK 8UJTKU
YrrnomHumerbHasi
watiba

Borm wimoka
amMopmusamopa

20 CmspkHotli 6orim ocu

Puc. 7.36 [leTany TUNMYHOM TENECKOMMYECKOW BUITKN C TPAAWULIMOHHBLIM aMOPTM3aTOPOM
(Suzuki GSX600)

TpaBepchl SBMSOTCA YaCTbIO CUCTEMbI PYIIEBOTO
ynpaeneHusi (6onee noapobHo, o KOTOpoM Aaree
(cm. puc. 7.3a. Ocb Koneca npoxoguT Yepes
HDKHIOIO YacTb 0BOMX NepbEB BUMKM, @ KOMNeco
pacrionaraeTcs Mexay HMM.

KoHcmpykyus eunku

Y cTaHgapTHOM BUIKW BEpXHWE (HEMOABVKHbIE)
Tpybb! 3axaThl B TpaBepcax (cM. puc. 7.36). Ha
HEMoABWKHOW TpyGe MIOTHO yCTaHaBMMBaETCH
HKHAS (NoABwWxHas) Tpyba BuIku (Mnu no-
[BVDKHBIA HAKOHEYHWK), HepeaKo OTMvBaemas 13
Nerknx cnnaeoB. YacTo mMexay HernoABWKHOA 1
MOABVDKHON TpybaMn yCTaHaBNMBAKOTCH CMEHHbIE
BTYNku. BHYTpy Kaxpgoii cToiiku pacnonaraetcs
LMNYHApUYeckasn NpyxvHa, No3sBossioLLas no-
[OBWKHON Tpybe nepeMeLLaThest Mo HEMOABVIKHOM.
[nsi npenoTBpaLLeHns GECKOHTPOMBHOTO packa-
YMBAHVSI BUNKW NPUMEHSIETCS Pa3nnYHOro poaa
nemnduposaHme.

B kayecTBe nepepHeii NogBecKU Teneckonu-
Yeckasi BUrNKa JOCTaTOMHO XOPOLLIO CripaBnseTcs
co cBovMU 0bsizaHHocTAMU. OHa obecrieumBaeT
[OCTaTOYHYI0 BENUYMHY XOfa, OTHOCUTEMNBHO
HebonbLLUYl0 HEMoApPecCOpPeHHYo Maccy, Unu
BpaLLaTeNbHYI0 MHEPLIMIO 1 B TEOPWW JONYyCKaeT
HeorpaHWYeHHbIi yron noBopoTa pyneBoii
KOIOHKM, KOTOpbI Ha NpaKTVKe OorpaHn4MBaeTcs
Opymimn dbaktopamu (B nepayto odepenb, pyrem).
[MaBHbIN HEAOCTATOK 3aKHO4AETCS B HEBbLICOKOW
XEeCTKOCTU - BUMKa obnajaeT [ocTaToOYHOMN
cTeneHblo rMbKocTW, kKoTopasi B HEOOMbLLIOM
KOnu4yecTBe nonesHa, a U3NMULIHASA TMOKoCcTb
HexenatenbHa. s NOBbILLEHUS XeCTKOCTU
NPUMEHSIETCA "YCUNMBAIOLLMIA KPOHLLITENH" BUMNKU
(TpaBepca NoABMKHBLIX HAKOHEYHWIKOB) - MeTarn-
JIMMECKUN KPOHLLITEVH, YCTaHaBNMBaEMbI MEXOY
BEPXHAMM YacTAMM MOABWKHBIX TPy BMMKM.
OpOHUM 13 BaXKHENLLMX YCIIOBUIA, ONpeaensitoLLmX
KayecTBO paboTbl TENEeCKoNMYECKON BUMKK,
SIBMSIETCS TpeHue mexay ee Tpybamu. Celtdac Ha
BonbLUMHCTBE BUMOK MeXay ABYMst Tpybamu Anst
YMEHBLLEHWSI CTAaTUYECKOTO TPEHUS (HavarnbHoe
COMPOTUBIEHNE MEXAY AeTansMM A0 Havana ux
[BVDKEHWS), YCTaHaBIMBAOTCS CMEHHbIE BTYIKN
13 HU3KOPPUKLIMOHHOIO MaTtepuana, copepxa-
wero PTFE (TedornoH). Brynku nsrotaBnusatorcs
13 MaTepuana, rnoxoxero Ha MaTtepvan Bkna-
[blLLEe KOPEHHBIX W LIATYHHbIX NOALLMIHUKOB, U,
KOHEeYHo, oHu paboTatoT B Macne. OgHa BTynka
pacrionaraeTcsi B BEPXHEN YacTy BHELLHEV TpyObl
(a B BUrkax nepeBepHYTOro TUMa - B HYDKHEN), 1 1Mo
Heli nepemelLaeTcs BHYTpeHHsAs Tpyba. Opyras
BTy/IKa pacriofniaraeTcsi B HWKHEN YacTu BHYT-
PeHHel TpyObl (B BUMKax NEpEBEPHYTOro Tna - B
BEpXHelt), KoTopas BMECTE C Heli nepemelLiaeTcs
BBEPX W BHM3 BHYTPW BHeLUHel. KoHcTpyKums
BOMbLLIMHCTBA BUIMOK CXOXA, OTNMYAETCH TOMBKO
YCTPOWCTBOM amopTusaTtopa (CM. puc. 7.3B) U
BO3MOXHOCTSIMU PETYIMPOBKY (CM. HIDKE).
Bunka nepesepHyTOro Tvna - OTCTynneHue ot
CTaHOAPTHOWN KOHCTPYKLMK BUIKW. B npuHLmne,
3TO CTaHAApPTHas BUMKa, NepeBepHyTas BBEPX
Horamu Tak, 4To Bosbluas no Avametpy Tpyba,
KoTopas [0 3TOro Gbia NOABIKHON, CTAHOBUTCS
HEMOABKHON U 3aXVMaeTcs B TpaBepcax, a
BHYTPEHHAS Tpyba, koTopas Ao 3Toro 6bina



BepxHsist npobka
YrromHumerssHoe Korsuo
lpyxuHHas waliba ¢ kaHasKkol
Lllatiba

[ucmaruyuoHHasi emyrka
He300 npy»KuHbI

TpyxXuHa sunku
bine3awyumHoe yrinomHeHue
CmoriopHoe KorbUo

©CO~NWIDWN PR

10 Bonm wmoka amMopmus3amopa ¢ 8HymMpPeHHUM WeCmugpaHHUKOM
11 Llad6a 6onma ¢ 8HympeHHUM WecmuapaHHUKOM

12 Kapmpudx amopmusamopa

13 Tpyba surnku (cmotika)

14 [He300 wmoka amMopmu3samopa
15 YrnomHumeribHoe KorblUo

1B CarnbHuk

17 Llatiba

18 BepxHsisiemyrka

19 HuwkHss emyrnka

20 [Mod8uxKHbILI HAKOHEYHUK 8USTKU

HEMOABWKHON, pacrionaraeTcs BHU3Y, K Hell Kpe-
TTCS KOTECO, 11 OHa BbINOMHSAET COYHKLMIO MOABYDK-
HOro HakoHe4YHuka (cMm. puc. 7.3r, cTp. 7.4).
[MepeBepHyTbiE BUMKM JECTYE TPAAULIOHHBIX, XOTS
3TO MPEUMYLLIECTBO 3aBUCUT OT MHOMVX APYruX
haKTOpOB: pambl, FrEOMETPUM PYIEBOro ynpas-
NeHusi, HEeMoCcpPeACTBEHHO MOTOLMKIIA M ero
npefHasHayeHust, a npexae BCEro - OT Npeano-
YTeHUn BoauTens. EQUHCTBEHHbI HEAOCTATOK
BUIOK NEPEBEPHYTON KOHCTPYKLMW 3aKrkovaeTcst
B HEDOIbLLIOM YBENUYEHNN HEMOAPECCOPEHHBIX
Macc 13-3a Toro, 4to boriee Tshkenas cranbHas
Tpyba pacnonaraetcsi BHU3y, a BHeLLHss 6onee
nerkasi nerkocnnaeHasi Tpyba pacnonaraetcs
Haeepxy. OpHako nofBvkHbIe TPYObl NepeaHei
BUWIKM, MOKPbITbIE HATPUAOM TUTaHa, CErofHs
BMOMHE TUMWYHBI ANA CIOPTUBHBLIX MOTOLIWIKITOB.
Burkv MoneioB 1 ckyTepoB B OCHOBHOM MpOLLE
TEX, YTO yCTaHaBNMBalOTCA Ha MOTOLWKIIbI,
IMaBHbIM 06pa3oM BbIGOP BUMKA OCHOBbLIBAETCA
Ha ee CTouMOoCTW. V13-3a Boree HU3KIX ckopocTeit

MepenHss noaBecka u pyneBoe ynpasrneHue
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Puc. 7.3 [leTanu TMNU4HOM TENECKONUYECKON NEpeAHEN BUMKN C aMop-
TU3aTopom kapTtpumkHoro Tvna (Honda CBROOORR)

BMOJIHE [OCTATOMHO NPOCTON MOABECKMW, YacTo
paxe 6e3 amopTusaumu. Monegbl n ckyTepbl
BOornbLLUMX pa3MepoB OCHALLIATCS YNPOLLEHHOM
TENECKOMMHECKOW BIIKON, Y KOTOPOM ABE BEPXHMX
TpyGbl B cOope C HWXKHEN TpaBepcol 1 Tpybon
PYNeBOW KOMOHKN MPEeACTaBMAT COBON eanHyo
KOHCTpYKLMto (CM. puc. 7.34, cTp. 7.5). HwkHue
TpyObl MEHbLLIErO AVaMeTpa NPUCOSAMNHSIIOTCS K
NPY>XMHaM 1 YCTaHaBMMBAKOTCA BHYTPU BEPXHNX
Tpy6. Ana npefoTBpalleHns LyMa NpYXuHb!
MOKpPbIBAOTCA TONCTbIM CMOEM CMasku, HO
rMapasnuyeckne amopTmaaTtopbl 0ObI4HO He
ncnonb3ytoTes. [Ans ncknodeHus "npobos” B
OIHOM VN ABYX MEPbSIX BIATKW YCTaHaBNUBAETCA
KOHWYECKUIA PE3VNHOBBIN OrpaHNYNTESb.

Mpy>xuHbI

B naoeanbHOM BapuaHTe XenaTtenbHO Hanun4ne
MPOrPECCUBHON XapaKTEPUCTUKN UM MOBbILLIAKO-
LLIECS XKEeCTKOCTH, TO eCTb npu HeBonbLmMx
yAapax BUIKa JOJDKHa Nerko nepemMeLlaTbed, a

Npu farnbHeLLEM CKaTyv BUIKA CONPOTUBNEHVE
nepemeLLeHNo AOMKHO MOCTENEHHO YBenu-
YUTLCA, YTOBbI GorbluMe yaapb! HE Bbi3biBanu
"npoGost"BUNKN.

Mpy>XMHbI MOCTOSIHHOTO LUara
HaBWBKU

BuTku cTaHOapTHON LMMMHAPUYECKON NPYXUHBI
HaBUTbI PaBHOMEPHO, TO ECTb PaCCTOSIHUE MEXIY
HVMM MOCTOSIHHO, 3TO MPUAAET MPYXXUHE MOCTO-
SIHHYIO YKECTKOCTb. [TpenMyLLIECTBOM MPYXKUHBI
MOCTOSIHHOTO LUara sIBNsieTcs Manble cebecto-
MMOCTb U TPYA0EMKOCTb MPU N3TOTOBMEHUM.

Heckonbko npy>xuH

HeKOTOpre NPOU3BOAUTENN YHIIN 3TOT acneKT U
06'be,D,I/IHVIJ'II/I ABe pasnnyHbIX NPY>KMHbI NOCTOAH-
HOrO Lwara, pacriofnoXuB UX ogHy Hag ApYrow,
NHOr4a OAHY NPYXXUHY HaBMBan B ABa 3tana ana
nomnyYeHVst ABYX pasiuyHbIX koadhdurLmeHToB
KECTKOCTW.
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MNepenHss nogBecka u pynesoe ynpaBneHue

MepBasi npyxuHa CKUMAETCH NErKo N CIyxuT Ans
rnorroLLeHnst HebornbLLIMX HEPOBHOCTEN U YAApOB,
obecneumBasa nnaBHOCTb noesaku. Mo mepe
YCUIeHVst yaapoB Gnusnexallme BUTKW Nepsoi
MPYMHb! BCTPEYAOTCA APYr C APYroM 1 obpasytoT
cobon TBepAblii cTepxeHb. [locne atoro B
OencTBue BCTynaeT BTopas, Gonee >xecTkas
npyXvHa, Aonyckarowas npofomkUTENbHOE
norroLeHe GonbluMX HepoBHocTel. Tpyaoem-
KOCTb W CTOMMOCTb M3rOTOBMEHWS MPYXWUH
Mo--NPeXHeMy — HeBbICOKa, XOTS  CTOMMOCTb
camoii nogBeckn HemHoro BospactaeT. O6bI4HO
HECKOIbKO  MPYXUH  WCTIONb3yloTCl B 3aaHei
rnoapecke.

Mpy>knHbI C NPOrpeccuBHOIA
XapaKkTepucTukom

B kayectee anbTepHaTUBbl MOXXHO WUCMNONb30BaTh
OfHY MPYXUHY, HABUTYIO TakuMm 0o6pa3oM, YToObl
Luar ee BUTKOB MOCTENEeHHO Bo3pacTarn OT OgHOro

KOHL@ K ApyroMy. BuTku npyxwHbl Takoro Tuna
nocrefoBaTenbHO conpuKacalTcs, No Mepe
cXkaTusi NpyXuHbl obecrneymBas HacTOSILLYIO
NPOrPECCUBHYIO XapakTepucTuky. [pyxuHbl ¢
nepemMeHHbIM LLaroM HaBVBKW celdac UCTorb-
3YIOTCSt HA MHOTMX MallMHax 1 obecneynsatoT
KoMdpopTabenbHOCTb NpU e3fe Kak No Hop-
MarbHbIM Aoporam, Tak 1 no goporam ¢ 6ornb-
MK BbibouHamu. MNpobnema 3aknovaeTcs B
TOM, YTO TaKvie NPYXuHbl ABNSAIOTCA Haubornee
[OpOrvuMU U TPYAOEMKUMMU MPU TOYHOM U3ro-
TOBMEHUN.

Jlyywmii cnoco® AOCTUXEHUSI NPOrPECCUMBHOM
XapaKTepuUCTUKM NofBecku, obecrneynBaroLLmii
peanbHbI POCT XECTKOCTM, 3aKrnioyaeTcs B
NMPUMEHEHUN CTaHOAPTHOMN MPYXKMHbI NMOCTOSH-
HOrO LLiara, COeAVHEHHOI C KOMECOM PbIHaHBIM
MEXaHU3MOM, U3MEHSIOLLIM YCUIe NPy uHb! My
oxaTm noasecku. Takas cxema LUMPOKO UCTOnNb-

Puc. 7.3r [leTanu TMNM4YHON NepeBepPHYTON TeNeCcKoNUYecKon nepeaHen BUNKN ¢ aMop-
TUsaTopoMm KapTpumkHoro Tuna {Yamaha YZF750R)

BepxHsa npobka e cbope
YnnomHumerisHoe Korbuo
Konmpsiwjasi ealika
[HucmanuyuoHHas emyrnka
lNpyxuHa

Botinoyras watiba
Hanpaensowas waliba
Tpyba suriku (cmotika)
HuwxHss emyrika

©Co~NoOUhWNE

10 Wadba

11 CanbHuk

12 CmonopHoe Kornbyo

13 [binesawumHoe ynnomHeHue
14 Kapmpudx amopmusamopa

15 BepxHsisi emyrika

16 Mo08UXHbILI HAKOHEYHUK 8UIIKU
17 Bonm u ynnomHsirowas watiba
KapmpudxHo20 amMopmu3amopa

3yeTcs B 3gaHei nogsecke (cM. MMasy 8), Ho noka
He HalLna NpYMeHeHVs B nepeaHen.

HemngbuposaHue (amopmu3sayusi)
Mpyn Haesae MoTOLMKIA Ha HEPOBHOCTb AOPOX-
HOro MoMoTHa 3HEPrUs yaapa norroLllaeTcs 3a
CYET CXaTusA MNpYXuH. EcTecTBEHHO, NpyxuHa
CTpPEMUTCS HEMEZNEHHO NepefaTh 3Ty 3HEPruo
NoAPECCOpPEHHBIM MaccaM MalLivHbL. AMopTU3a-
Lieli HasbIBalOT YNpaBMeHNEe CKOPOCTbIO pear-
poBaHus NpyxwuHbl. OTCyTCTBUE aMopTU3aLMK B
noagecke npuBeero 6bl k 6e3yaepxHOMy packa-
UYMBAHMIO MOTOLWMKIA NPW ABUXEHWUN MO pAgy
criegylolmx  Opyr 3a ApyroMm HepoBHOCTEN.
DPUKLMOHHBIE aMOpTU3aTOPbI LLMPOKO MCMOSb-
30BasiMChb Ha paHHNX MaLLMHAX U MO-NpexXHeMy
NpUMeHsIloTCS Ha psige ckyTepoB. [pobnema,
CBsi3aHHas C (PPUKLMOHHBIM amMopTU3aTOPOM,
3aknovaeTcs B TOM, YTO OH obecneyvBaeT
MakcumarnbHoe COMpoTMBMEeHWe A0 Hayana
nepemMelleHns, a no Mepe pocta CKOpoCTH
nepemeLLieHNs cTeneHb AeMNUPOBaHNA CHU-
xaeTcs. Kpome Toro, hpuKLMOHHbIE 3reMeHTbI
o4yeHb BbIcTpo M3HawmBatoTes. MpocTenwmin
amopTu3aTop cCKyTepa COCTOUT W3 MOPLUHS U
KonbLa, nepemeLlatoLmxcs no Tpybe BUMKK C
COMPOTUBNEHNEM, JOCTATOYHLIM A1 CO3naHus
HeobXOoAYMOro TPEHNS.

B ocHoBe cTaHaapTHOro MacnsiHoro Aemndu-
pytOLLIEro YCTPOMCTBA NEXMT KranaH unv ceep-
NeHVe onpeaerneHHoro AameTpa B HKHEN YacTu
TpyObl BUNKW, 3anofnHeHHon macrnom. [Mpu ne-
pemeLLeHun NoABIDKHON TpyObl BBEPX Macro
BbIHY)KIEHO BbITEKATb YEPE3 KranaH Urnm ceepre-
Hue B Tpydy. [Npn ABVKEHUN NOABUXHON TPYObI
BHM3 Macno OKasblBaeT COMPOTUBIIEHNE Mepe-
MeLLeHuto noagecku. B pesynbTate npepotepa-
LwaeTcs nobasi CKIMOHHOCTb K packavnBaHuUio
MoOTOLWKIA.

[ns komdopTa BoAUTENS Mydlle BCEro, eCrnu
KOMECO MOXET CBOGOAHO MepeMeLLaThes, pea-
rMpysi Ha HEPOBHOCTM JOPOXHOro NOMoTHA.
OpHako Npu xofAe BHW3 HeobxoauMm AemMndmpy-
HoLmiA adbdbekT AN ynyulleHnsa ynpasnaeMocTy.
Kpome Toro, cteneHb AeMndrpoBaHUsa AOIKHa
3aBUCETb OT CKOPOCTU CXaTUA U PacTsHKEHNS
Bunkun. [ina obecneyeHns aToro Npu cxatn n
PacTshKeHUM UCTONb3YHOTCA PasiyHble KranaHa
n oTtBepcTus. MNpu JOCTUXKEHUN HEKOTOPOro
npeaenbHOro AaBrneHus Macna ms-3a BbICOKOW
CKOPOCTU CXATVISI UIU pacTsbkeHust (OT GomnbLUoro
yAapa unu BbIGOWHbI) UCNONb3YOTCS AONos-
HUTENbHbIE KranaHa.

AmOpTU3aLMa AOCTUraeTCs 3a CYET NpUMeEHe-
HUS! MOPLLHEBOrO aMopTU3aTopa Un KapTpUmK-
Horo aemndpepa (cm. puc. 7.36, cTp. 7.2,7.3 B,
c1p. 7.3). OBa 3akpennstoTcs GonTamu K ocHoBa-
HItO MOABVDKHON TPYOb! BUMKU 1 pacrionaratotes B
MaCIsiHO MOrOCTY HaKOHEYHMKA, SIBMAMOLLIErocs
YacTbHO BUIKU.

MopLuHeBoOW amopTusaTop

MopLueHb amopTu3aTopa npeacTaBnseT coboi
TpyGy C OTBEPCTUAMM, PACTONOKEHHYIO B Macre
(cm. puic. 7.3f). B BepxHeii YacTy ceyeHre NopLUHs
Bonblue, Ha HEM pacrnonaraeTcsl KorbLeBoe
YIOTHEHWE, KOTOPOE OMUPAETCS Ha BHYTPEHHIO
CTeHKy Tpybbl Burku. Mpu nepemelleHnm no-
[BVDKHOW TPYObl BUANKV BBEPX WM BHU3 MOPLLIEHD
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Puc. 7,34 [letanu TMNU4YHON Teneckonu4eckon nepeaHen BUNKKU ckyTepa - Piaggio Typhoon
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amopTM3aTopa BblHYXLAeT Macro nepeTekarb
Uepes pasnuuHble OTBepcTUs. B ocHoBaHuu
TpyGbl BURKW pacnonaraeTcs  oBpaTHbIii
KnanaH, KoTopblii NO3BOMSET Macny nepeTekaTb
npy ©KaTUW  BUNKM, @ MpU  PacTsHKEHUN
3aKPLIBAETCS 1 UCKIIOYaET nepeTekaHue. 3a cyet
3TOr0 [OCTUralTCs HEOOXOAUMbIE XapakTe-
pucTUkM femMndupoBaHus, obecneunsatoLime
KOMCPOPT Npit CKATUM BUNKW W yNpaBreHue npu
pacTspkeHuU.

KapTpumkHbln gemndep

MpuHUMN geicTBUA KapTpuaxHoro Aemndepa
Takke OCHOBbLIBAETCA Ha nepeTekaHMu macna
yepes  [Apoccenvipylolme  Knanaua, HO
KapTPUMKHBIA Aemndep OTNNYaeTCs Hanmynem
Ha KOHLIE LLUTOKa MOPLLHA MHOXECTBa OTBEPCTUIA
(cm. puc. 7.3x, ctp. 7.B). LUTok BbIXOAUT M3
KapTpuaxa 1 NpUKPennseTca K BepXHei vacTtun
BWSIKM Takum obpasom, 4Tobbl Npy cxaTum unn
pacTsxxeHun BUIKM nopLUEeHb mor
nepemeLlaTbCcs BHYTPU kapTpumxa. Knanana,
Jemndupytolyme  ckaTtue,  HaxopaTcs B
OCHOBaHMM KapTpuaxa. Knanana,
Aemndupytowne otboi (obpaTHbIA Xoa npu
pacTshkeHuu), pacnonaratotcs Ha nopiuHe. Mpu
cKaTuW BUMKU KnanaHa oTbos 3aKkpblBatoTcs, U
nopLieHb BbITECHAET Macno Yepes knanaHa
cxatus. [py pacTskeHUM BUNKW KnanaHa otbost
oTKpbIBAlOTCA U BryckaloT Mmacrno. Knanana
COCTOSIT M3  HU3KOCKOPOCTHBIX U BbICO-
KOCKOPOCTHBIX MacrsHbIX kaHanos (noppasyme-
BAETCA CKOPOCTb CXaTUA-PaCTAXKEHUS, a He
CKOPOCTb [BWKEHWA MalLMHbI). HU3KOCKOPOCTHbIE
macnsHble KaHarbl MOryT UMeTb pUKCMpoBaHHOE

Puc. 7.3e MpuHUMN [EeACTBUA BWUINKMW, Ae-
MOHCTpUpYOWUIn nyTu npoxoxaeHus
amMopTHU3aTOPHOW XNAKOCTU

OcHogHast npyxuHa

CanbHuk

[biesawyumHoe ynnomHexue
Konbyo nopwHs

Tpyb6a surnku (cmolika)

Llimok amopmu3samopa & cbope
lpyxuHa ombosi

Cedrno knanaHa amopmu3samopa
lpyxuHa

10 KnanaH

11 Kopnyc knanaHa

12 [Mo08uxHbIl HAKOHEYHUK 8UJIKU
13 He3do wmoka amopmusamopa [Oemarb
MacrisiHbIl 3ameop)

©oo~NO U wo—

lpu xo0e cxamus amopmu3amopHas XUAKoCmab,
Haxolswascsi 8 HUxXHell 4Yacmu nod8uUXHO20
HaKoHeyHuka (rno0 mpyboll 8UriKU), 8bimecHsemcs
yepe3 omeepcmusi Cxamusi aMopmu3samopa U Kra-
naH HU3y mpybbl. YO0ap nod8u)XHO20 HaKOHEeYHU-
Ka 0 mpyby eurnku npu 4pe3mepHoOM xode eusnKu
uckroyaemcs 3a cyem obpasosaHusi eudpaesnu-
YecKoe0 3aMKa Mpu NepekpbIMuUU HUXHUX omeep-
omudl.

IMpu xo0e ombosi amopmu3amopHasi XUOKOCMb 8
sunike repemekaem 4epe3 omeepcmusi ombos
amMopmu3amopa, HO KnaraH 6HU3y mpybbi 3a-
Kpbisaemes. [Tpoboll sunku rnpedomspawjaemcs 3a
cyem obpa3osaHusi 2udpasnu4yecKkozo 3amKka npu
riepeKpbImuuU mpyboLl HUXHUX omeepcmull U MpYyXu-
Hbl ombos1, ycmaHoe/IeHHOU Ha WMoKe amopmu3a-
mopa.
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LUITOK AOPLLIHA

YnnortHerHne
-| |/ LUTOKS
é/ MOPLUHA

Kaprpuax

lopLueHs
C KnanaHom
[ /' or6on 8 cbope

Knana+
cxXaThA
/ 8 cbope

Maker
nnacTiH |

Puc. 7.3x KapTpuokHbIi amopTu3aTop

ceveHve, crepoBartenbHo, obecrneumsaTs Aemr-
chrpoBaHIe C NOCTOAHHBLIM COMPOTUBMEHNEM, UIN
BbIMOMHSTLCS PETYNPYEMbIMM (CM. HIDKE), YTODbI
COMPOTUBIEHVIE MOXHO ObIrO MOBbILLIATH W MOH-
xaTb. Takue kaHanbl NpegHasHaveHbl obecre-
YyMBaTh MOrMoLLeHe HeBorMbLUMX HEPOBHOCTEN
Aopor. CpeaHe- 1 BbICOKOCKOPOCTHbIE MacsHble
KaHarbl Ha4YHaIOT AeliCTBOBATL MpY BO3pacTaHm
[aBIeHNs 13-3a MOBbILLEHVS CKOPOCTU Nepeme-
LeHus. OHW npeaHasHaYeHbl 419 NOroLLEHNS
OonbLUNX HEPOBHOCTEW JOPOXHOrO MOfioTHa
(BbiOOVH, siM, pbMBUH W T.J,). YnpaBneHve
nepemelleHnemM co cpedHel W BbICOKOW
CKOPOCTbIO OCYLLECTBSIETCS NPY NMOMOLLM TaK
HasblBaeMoro "naketa nnacTuH", KOTOpbIN
npegcraensieT  cobon  Habop  mnactuH
pa3nM4HOro AnameTpa W TOMLLUMHBI, YNIOKEHHbIX
ApYr Ha Apyra 1 nepekpbiBatoLLMX OTBEPCTUS,
Yepes KoTopble npoxoauT macro. MNpu cpeaHeln
CKOPOCTW NepeMeLLIEHMs, BbI3BaHHOTO HeBorb-
LUMMU HEPOBHOCTSIMU [OPOXHOIO MONoTHa,
TOHKas NnacTHa GosbLUOro AvameTpa nerko
npornbaetca nop AaBneHNeM XWAKOCTU 1
obecrneynBaeT ee nepeTekaHue, HO BEMUYUHA
nporvba orpaHU4MBaETCs NnacTyHamm GonbLuen
TOMLLWHBI M MeHbLLIEro AnameTpa. Mepemeltierie
C BbICOKOV CKOPOCTBIO, HaNpyMep, Npy Bbe3ae Ha
nopeGpurK Unu nonagaHnn Korneca B BbIOOWHY,
€o3AacCT [OMOIHUTENbHOE AaBneHne, B pesyrib-
TaTe 4ero MporHyTcs NNacTWHbl MEHbLUEro
AvameTpa 1 6onbLueii TONWWHbI, U yBEN4nTCA
obbem macna, NPOXOAsLLEro Yepes OTBepCTUS.
Ona gocTukeHns onTMManbHOW HacTPOWMKM
NoABECKM AN KOHKPETHOWN MaLLIMHbI HEOBXOAVMMO
OMTUMM3NPOBATL KONMYECTBO W AMaMeTp OTBEp-
CTWIA B NMOPLLHE W KOMWYECTBO U pasMep MMacTuH.
[locTyb 3TOro Ha FOHOYHOM MOTOLMKITE, KOTOPbIN
nepemMeLLiaeTcd  TOMbKO MO  OTHOCUTEMNBHO
TMafKol MOBEPXHOCTY, ropasdo MpoLle, Yem Ha
[OPOXXHOM, KOTOpbIV NpeaHasHa4eH Ansi paboTbl B
Pa3nnuHbIX AOPOXHBIX YCIIOBUAX NPY Harpyskax,
V3MEHSIOLLIMXCS B LLIMPOKVIX MPpeaernax.

B kapTpuaxHom gemndepe Mcnonb3oBaHbl
MPUHLMNLI AEMNUPOBaHNS, KOTopble Gbinii
nonyyeHbl apanTaumeit CXem, NpUMEHsIEMbIX B
TeueHue psifa NneT B 3afHNX amMopTU3aTopax.

CpaBHUTENbHBIN aHanm3
MOpLUHEBOro amopTu3artopa u
KapTpUaXXKHOro p,emncbepa

HeT comHeHuiA, YTo KapTpUOXKHBIN AemMndep
obecneynBaeT nydllee kayecTBo Aemndu-
POBaHWS MO CPaBHEHWIO C MOPLUHEBLIM aMop-
TU3ATOPOM - HE TOJBKO C TOUKU 3PEHUS MPUCTIO-
cobrisieMocTy, a Takoke NoToMy, YTO NpoLecchl
CKaTWSl U pacTsXKEHWUs pasfernieHbl 3a cyeT
UCMOMNb30BaHWA  pasHbIX  knanaHos.  [lpyroe
NPeyMyLLECTBO  KapTpumpkHOro  Aemndepa
3aKmiovaeTcs B TOM, YTO Ha ero paboty He
BIUSIOT My3blpbkii BO3AyXa, nonajawolive B
aMOpPTN3aTOPHYIO XWAKOCTb NpU CxXaTun u
pacTseHUn BUNkK, TpaayLMOHHbIE NOpLUHEBbIe
aMopTU3aTopbl  YacTo  MpubrkaloTeA K
MOBEPXHOCTM Macna, rae  TypOyneHTHOCTb
NPVBOAMT K a3paLyn, MPU KOTOPOW KpoLLEYHbIE
ny3bIpbKM Bo3ayxa CMeLLMBatoTCH c
aMOpTN3aTOPHOI XUAKOCTLIO U yBReKaTCs
amopTV3aTopoM [0 TOro, KakK y HUX MOSABUTCS
BO3MOXHOCTb BCTIbITb Ha MOBEPXHOCTL U MOKAHYTH
macro. [pu nonagaHwn B XWAKOCTb BO3AyXa
XapaKTepucTUKN AeMNUPOBaHNS BUMKN Cy-
LLIECTBEHHO YXyALLAOTCS. [maBHbIN
HeJoCTaToK KapTpuaXHon BUIKU
3aKIO4aETCS B MOBBILLIEHHOM W3HOCE- BHYTPEHHSIS!
NOBEPXHOCTb antoMUHUEBON BHELLHER TPyObl
aHOAVPYETCA ANA NpefoTBpaLLEHNA U3HOCA MpK
repemeLLIeHN Mo Hel BTYTOK BHYTPEHHeN Tpyobl.
Ho y aHogmpoBaHHOI MOBEPXHOCTM KpucTarl-
nuyeckas CTpykTypa, He obecneymBatoias
naeansHoi rMaaKkocTy, NMosTOMy OHa M3HALLIMBAET
BTYIKy, campas ¢ Hee Yactuubl PTFE (TedorioHa),
KOTOpble 3aTeM MonaaatoT B Macro U 3arpsisHsoT
ero.

Mpobnema n3Hoca He HOBa, HO MO CPABHEHWIO C
TPaAVLIMOHHBIMA MOPLLUHEBLIMW amMopTU3aTopamut
CKOPOCTb MepeTekaHNs aMopTU3aTOPHON Xua-
KOCTU B BUMKax KapTPWOXHOWM KOHCTPYKLMM
ropasfo Bbile, U MNo3ToMy 3hEKTUBHOCTb
[eMncupoBaHUs CAMBHO 3aBUCUT OT U3MEHEHUS!
CBOWCTB aMOpTM3aTOPHON »xwuakocTu. Mo mepe
ee 3arpssHeHN s YBENMUMBaETCS CKOPOCTb M3HOCa
1 MOBbILLIAETCA BEPOATHOCTL MOMNafaHUs B MakeTbl
NnacTuH pasnuyHbIX Yactuu,. PaspaboTka mate-
pviarioB AOMmkHa peLLMTL 3Ty npobriemy. KomnaHus
Yamaha Bblbparna Apyroii NyTe peLleHnst npo-
6rnembl: Ha mMoToumkne R1 BTynku ycraHasnu-
BalOTCA B HapY>KHOW TpyGe TaK, YToObl MO HUM
nepeveLLanicb BHYTPEHHVE TPyObl, MOKPbITbIE
XPOMOM, @ He HapyxHble Tpybbl U3 aHoAW-
POBaHHOIO anMtoMUHIS.

lNHeemamuyeckue
U nHesmMomexaHu4yeckue susKu

MHeBmaTH4eckne BUNKK

MpocTpaHCTBO BHYTPU BUJIKM 3anonHAeTcA
BO3yXOM MN0f, JABINEHVEM, 3aMEHSIOLLMM LIMIVHA-
puyeckyto npyxuHy. Bosgyx - npesocxogHas
ynpyrasi cpega, obnagatoLas nNporpeccMBHoOM
XapaKTepUCTVKOMW, KoTopas uaearnbHO NoaxoauT
ANS VCTIONb30BaHWA B NOABECKE.

HecmoTpst Ha To, YTO NMHEBMATUYECKUE BUIKM
MCMOSb30BaIMCh HA MOTOLMKIAX, MMaBHbIA UX
He[oCTaToOK 3akftoyaeTcs B TOM, YTO AfS
obecneyeHns HopmarbHol paboTbl UM HEoO-
XOOMMO BO3AYXOHEMNPOHULIAEMOE YNIIOTHEHVE.
Mpn [OCTYNHOM Ha AaHHbIA MOMEHT YpPOBHE
TEXHOMOMW YNMOTHEHWI A 1 MaTepuanos MHeB-
MaTU4YecKue BUMKW NPaKTUYECKN He MoryT
MPUMEHSTBCS TS MOTOLMKITOB.

NHeBMOMEXaHNYECKNE BUIKN

B nHeBMOMeXxaHW4ecknx BUMKax HavanbHas
ynpyrocTb obecneumBaeTcsi TPaauLMOHHBIMU
LMNMHAPUYECKMI NPYXXUHAMU NOCTOSIHHOTO
Lwara. Kpowme Toro, BUrkx ocHaLLatoTcst MHeBMa-
TUHECKMW BEHTUNAMU (0ObIYHO BCTPOEHHBLIMU B
BEPXHIO0 pe3bOoByto NMPodky) 1 Hepeako oobe-
OVHSIIOTCS LUNAHIOM Ansi NoAAepXKaHust oau-
HaKOBOrO JABIEHUS B KaXIOM nepe BUMKK (CM.
puc. 7.33). MNpu Takoli komBUHaLMK ynpyrux
anemeHToB obecneumBaeTcs NpeyMyLLECTBO
MCMOMb30BaHKSA YMPYroCTV BO3AYXa, HO, MOCKOMbKY
[JaBreHve Bo3gyxa HaMHOTO HIDKE, YEM B MHEB-
MaTWN4ECKON BUIKe, NMOBPEXAEHNE YMIOTHEHWI
MeHee BeposTHO. Ecnu ynnotHeHve Bce xe
noBpexaaeTcs, BUIIKY MOXHO MPOAOIMKaTh
3KCMNyaTMpoBaTh, UCMOMb3ys TOMbKO ycunve
TMPYVIH.

CyLuecTByeT pacnpocTpaHeHHOe MHEHWe, YTo
NHeBMaTYeckue BUMKW obecrneuvsatoT perynu-
pyemoe gemnduposaHve. HecmoTtpsi Ha To, YTo
Han4ve AaBMeHNs Bosyxa B BUMKE B HEKOTOPOI
Mepe BNUSIET Ha AeMnichrpoBaHUe, BO3AyX cam Mo
cebe NpeacTaBnseT nroxyto cpedy Ans Aemndu-
poBaHuA. OTO CBA3AHO C TEM, YTO OH Nerko
CKMMaeTCs, U UMEHHO NO3TOMY OH obrnagaeT
Tako/l XopoLUel YMpyrocTbio. [emndmpytoLLmii
athbcbekT no-npexxHeMy obecrieumBaeTcs 3a cHeT
HarHeTaHust Macrna Yepes ApoccenvpyioLlee
YCTPOVACTBO, @ CTeneHb AeMnUpOBaHNA MOXHO
perynuposaTb, W3MEHSS ero  MpOMyCKHyo
CMocoGHOCT.

Pezaynuposka npedsapumeribHo20
nodxamusi rPy>KuH u
OemrigpuposaHusi

MHorve Bunkmu OCHaLllakTcA perynmposkoﬁ,
I'Ipep,OCTaBJ'IﬂIOLLleVI BO3MOXHOCTb HaCTpOI7IKVI
BUINK/ NOA BCEBO3MOXXHbIE YCIOBUA SKCryaTauyn.
HeobxoaymocTb perynpoBku noavepkBaeT TOT
haKT, 4To BUIKa MOXET paboTaTb HaUMyuLLUM
oGpasoM TONbKO MNpu CTporo onpeneneHHbIX
Harpyskax v Tmnax noBepxHoCTu.

MpensapuTensHoe nompkaTtue
NPY>KUHBI

MpepBaputensHoe NompkaTe NPY>XWHbI - 3TO
CTENEeHb CXaTUs NPYXXWHbI, 3aMNoXeHHas Npu
cbopke BUNKY, NPUCYTCTBYIOLLAS [0 HarpyXeHst
BUIMKW Mo, BIMSIHUEM HEPOBHOCTEN JOPOXKHOMO
nonoTHa. PerynnpoBka npeaBaputenbHoro nog-
XKaTvisi NO3BONAET BOAUTEMIO M3MEHSITb adhdpek-
TVUBHYIO [INIUHY NPYXWHbI (32 CHET NOMKATUSA €€ B
BUIKE) B 3aBMCMOCTU OT Harpy3akyi, MOBEPXHOCTU
[opory 1 cTunsa BoxaeHns. MexaHuam obblMHO
NpeacTaBnsieT cobol perynsTop, HaxoAsLWICs B
HEenocpeaCTBEHHOM KOHTaKTe C BEPXHEW YacTbio
MNpPY>XMHbI, KOTOPbI MOXET NepemeLLaTbcs B
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lNpasoe niepo susnku
Jlesbili 1od8UXHbIU HAKOHEYHUK 8UITKU
Tpy6a surnku (cmotika)
LLiImok amopmusamopa
lpy>uHa susnku
[ucmaryuoHHas emyrika
He300 npyXuHbl
Hes3do wmoka amopmu3amopa
lbine3awyumHoe yrinomHeHue
10 CmonopHoe Korbuo
11 CanbHuk
12 Bmyrka
13 CnueHot 6onm
14 YnnomHumernbHas watiba
15 bom
16 YnnomHumernsHas watiba
17 HuxHsisi mpasepca (Mocmuk)! Ocb pynegot KOroHKU
18 Koxyx
19 CmspkHoli 6onm
20 bom
21 YnrnomHumersbHoe Korbuo
22 YnrnomHumersbHoe Korbuo
23 CarnbHuk
24 [pobka
25 PeeynupogoyHasi pyKosimka
26 [NomatiHot euHmM
27 BepxHsisi mpasepca (Mocmuk)
28 CmspkHoli 6onm
29 Bo30ywHbIl 6eHMUITb
30 YrnomHumerbHoe Korbuo
31 Kpbiwka eeHmuss
32 Bo30ywHbll wiaHe
33 YnrnomHumersisHoe Korbuo
34 Jlesasi 8030ywHas Mmychma
35 [lpasas eo30ywHasi My¢gpma
36 CarnbHuK
37 YnrnomHumersibHoe Korbuo
38 CmspkHoll 6onm

O©CoO~NOO~WNPE

Puc. 7.33 NHeBMOMexaHMuyeckass BuUnkKa c perynupy-
eMbiM amopTusatopom (Yamaha XJ750)

Cnedyem obpamumb eHUMaHUe Ha coeOUHUMESbHbIU 803-
OywiHbIU winaHe (32), nocpedcmeom Komopo2o CmoUKU 8UrIKU
coobwaromesi mexdy coboli. OH cry»kum 0nsi obecrieyeHus
o0uHaKko8o20 OaerneHusi 8 cmolkax. Xapakmepucmukamu
demrichuposaHusi yrnpasrnsom fpu MoMoLYU pyyeK ¢ Hakamkol
(25), HaxodsAwuxcs 8 sepxHeli Hacmu Kaxdozo repa.

Perynuposxa
npeasapuUTesHoro Bepx+aanpoGka Bunkun
nopxarua W—,

) 8

g

Perynatop ot60A LLP=,_F——I

Pvc. 7.3u Perynsitop npesapuTensHOro Nogxatusi, Haxoaswmincs  Puc. 7.3k Perynsatop npeasapuTensHOro NogxaTust NpyXuHbl BUNKN
B HEMOCPEACTBEHHOM KOHTaKTE C MPYXXUHO Kyna4ykoBoro Tuna
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npobke nepa BUMKWA NPY NOMOLLY TPaANLIMOH-
HOW pe3bObl UMK KyIiaykoBOro YCTPOWCTBa (CM.
puvc. 7.3 u-k, cTp. 7.7).

CyLLecTByeT pacnpocTpaHeHHoe 3abnyxaeHue,
YTO U3MEHEHMEM NpeaBapuUTENbHOMO NoAKaTUS
MOXHO [0OUTBCS N3MEHEHUS >KECTKOCTW nopa-
BECKM, HO Ha camoM fJerne 3To He Tak. [pwn
yBenuYeHun npeasapuTenbHOro noaxaTtuns
MoTOLWKI ByAET MeHblLUe npocedaTh, Korga Ha
HEero cafsTCsl, HO BEMUYMHA YNPYrocTU NPYXUHbI
npw ee cokpaLleHum ByAeT TOl e CaMO, YTO 1
Npy MeHbLUEM NPeABapUTENBHOM NOAKATUM, HO
BornbLUeM CoKpaLLeHUN NpyxuHbl. Takum obpa-
30M, M3MEHSIETCS TOSBKO BEMYMHA COKpALLIEHNS,
crefoBaTenbHoO, "AOPOXHbIA MPOCBET' MaLLMHBI.
Jlyywwmin cnoco6 npoAeMOHCTpUpoBaTh 3TO
3aKrnovaeTcsl B criegytowemM: Hago YBENUYUTb
npegsaputensHoe nogxaTtue, Korga MOTOLMKI
HaxoAuTCs Ha NoAcTaBKe, U HabnogaTb, kak
pacTarvBaeTCa BUMKa, YBENMUMBAs AOPOXKHbINA
npoceeT. VI3aMeHeHne JopoXHOro npoceeTa
BNUSIET Ha MHOrvMe nokasaTenu, BkIovas
reoMeTpuio pyreBoro ynpaeneHus (HakmoH u
BbIMET BUMKY] 1 pacriornioXXeHne LieHTpa TSKECTW.
B cBoto oyepenp, 37O CyLLECTBEHHO BNMSIET Ha
ynpaBneHue 1 Cysbl CLENeHns ¢ 4OPOro.

AmopTusaums [gemndupoBaHue)

PerynvpoBkoi AeMndupoBaHns U3MeEHSIOT
obbeMbl NepeTekaroLien XUAKOCTU 3a cHeT
M3MEHEHUSA NMPOMYCKHOTO CEYEHUs OTBEPCTUIA,
Yepes KoTopble OHa Apoccenvpyetcs. Betpoen-
HOW PerynmpoBKOii OCHALLIAIOTCS TOMBKO BUSKMA

KapTpumkHoro Tuna, XoTsi CTaHAapTHbIE MOpLUHE-
Bble amMmopTM3aTopbl TOXE MOXHO "HacTpouTb",
yBenuyne pasmep oTeBepctuii. Perynmposka
OeMncMpoBaHUS MOXET OCYLLECTRISTLCH OHUM
Unn AByms crocobamu, Npy CxxaTum BUNKA 1 npy
pacTsikeHun, unm  otboe.  YnpaeneHve
AeMndmpoBaHem otoost 0bbIMHO
OCYLLECTBIAETCA NpU MOMOLUM perynstopa,
pacronoXXeHHOro BBEPXY KaXOoro nepa BUITKU.
[Mpu BpaLLieHm perynsitopa oH fmbo nepemMeLLaeT
UIMy B MacnsHoM kKaHare, mbo nosopaymsaet
UMNVHAP ANS  COBMELUEHUS OTBEPCTUIA
pasrnuyHoro AuaveTpa ¢ MacrsHbIM KaHaroM (CM.
puvc. 7.3n). Mpn yBenu4eHnn unmn yMmeHbLLEHNN
pacxofa Macra Yepes MacnsHbli kaHan npo-
nopumMoHansHo eMy M3MeHseTcs Aemndu-
poBaHve. YrpaerneHvie AemndompoBaHNeM Ckatus
OCYLLECTBSIETCA aHanoryHbIM obpasom, Ho
perynsitop obbl4HO pacrnonaraeTcsi BHU3Y Mo-
OBWKHOW TpyBbl BUIKKM (cM. puc. 7.3m]. Bunku
psSAa KOHCTPYKTMBHBIX CXeM OCHaLLaloTcs
perynmpoBKoii AeMncMpoBaHnst OTOos Ha OJHOM
nepe BUIKe, a PerynpoBKon AeMMNUPOBaHIS
CKaTunsl - Ha ApYroM.

B Haunboree crnoxHbIX BUkax Bce Tpu perynsiropa
(NpepBapuTEnbHOrO NOAKATUS MPYXVHBI, AeMM-
hupoBaHmMs 0TOOsI U CKaTUs) YacTo BCTpeYatoTcs
BMecCTe MU 06ecrneunBaloT LUMPOKMIA AnanasoH
BO3MOXHbIX KOMOMHaLWIA perynvpoBk. Ha apyrx
BUIKax MOXeT NpWCYTCTBOBaTb OAVH MNU ABa
perynsitopa 13 Tpex BO3MOXHbIX, B 3aBUCAMOCT/
OT NoTpeBHOCTEN MaLLMHBI U ee MPeAHa3HaYEHMS.
XapaKTeprcTUKy HEperynmpyembIX BUMOK MOXHO

BuHT perynuposku
/ femrchuposaHuA xoaa oT6oa
— Bepxw+an npobka
7 e BHINKH
Mnyrxep perynaropa
Lireschopumn UWirox perynatopa
- Vironsyatuii seHTunb
) / perynATopa oT6oA
LA
TMpyxuHa
o B N
Kopnyc seHTinA o ol
or6oR AmopmvaartopHan
= JKMAOKOCT K BEHTHMIO
O6paTHeii knanaH '_lﬁ! = perynaTopa oT6oA
s AmopTnaaTopHaa
YnnotHerme XHMAOKOCTS K [18CTUHYE-
NOPLUHA D TOMY KnanaHy C nporpec-
CHMBHOM X8paKTepHUCTHKOM
Merannuyec-
Kuii ancK H i
lNakeT wakib E : ?
KnanaHa oTo0A E ]

Puc. 7.3n YcTpoicTBO TMNMYHOTO perynsaTopa AemndyMpoBaHusi xoaa oT6os

perynupoBaTb U3MEHEHUEM KonmnyecTsa u
BSIBKOCTU aMOPTU3ATOPHO XMAKOCTH, YCTaHOB-
KOW MPY>KMH PasfiyHOW XXECTKOCTU, YCTaHOBKOM
NPOKNaJOoK Haf, MPYXVHOW, a XapakTepUCTUKN
AeMnMpoBaHNs MOXHO MEHSATbL 3a CHET yBe-
TM4EHNS APOCCENMPYIOLLMX OTBEPCTUIA Unn 3a-
MeHb! NaKkeTa NnacTuH.

AHmukneeKoeble cucmemb|

AHTVIKNEBKOBas cucTema obecneunBaeT ynpas-
neHve ofHUM 13 Haubornee HexenaTterlbHbIX
CBOWICTB BCEX TENECKOMNUYECKOro BUMOK - CBSI-
3aHHbIM C KMEBKOM MepeaHeli NoaBecku ns-3a
acbchekTa nepepacnpeseneHs Macc npu Top-
MOXeHWN (CM. puc. 7.3H). Mockonbky Mpu Kreske
CUNBHO YMEHBLLIAETCS! XOf, NOABECKY, NepenHsist
nopagecka dakTudecku He paboTaeT fo Tex nop,
roka He npekpaTutcs TopmoxeHue. Mpobnem,
CBSI3aHHbIX C KINEBKOM, MOXHO MOMHOCTBIO U3-
Gexarb, 1Cronb3oBaB rioaBecky
anbTEPHATUBHLIX  KOHCTPYKUWIA,  Hanpumep,
pblMEXKHYIO BWMKY TOMKalOLLEero Tuna  Wnm

nogeecky Tuna ‘Telelever, Ho B cnydvae
Teneckonnyeckoi BUIKM Hu4yero
HEBO3MOXHO cAenarb.

AHTVKINEBKOBbIE CHCTEMBI, KOTOPLIMUW YMpaBNseT
nepefHwin Topmos, obecrneymsaroT aBTomaTu-
Yeckoe perynumpoBaHve AeMncupoBaHus (CM.
puc. 7.30). Pa3Hble nponsBoauTent UCronb3yoT
pa3nqHble NMPUHLMMBLI ASNCTBIS, HO GOMBLLMHCTBO
CVCTEM COAEPHUT CXOXKNE OCHOBHBIE 3IEMEHTDI.
Mpy ABMXEHWN MaLLMHBI NEepeMeLLEeHe amop-
TU3ATOPHON XUAKOCTU Yepes aHTUKIEBKOBYIO
CUCTEMy MOYTW He orpaHuumBaetcs. Mpu Top-
MOXEHWW NepeaHM TOPMO3OM MPOryCKHast Cro-
COBHOCTb  KrnanaHa, PacrionoXXeHHOro  BHYTPU

AHTUBNOKMPOBOYHOTO YCTpOWCTBA,
YMeHbLUaeTCs.  YnpaBrneHue  MpomnyckHow
CMOCcoBHOCTLIO MOXeT OCYLLIECTBINATLCS:
MOpPaBMMYECKN  OT  TOPMO3HOW  CUCTEMbI,

MEXaHUYECKV MpY MOMOLLY PEaKTVIBHOM TS OT
cynnopta WM 3NeKTpUYECKM MpU  MOMOLLW
coneHouaa, BKIMOYEHHOMO B LieNb TOPMO3HOMO
curHana (cm. puc. 7.3n, ctp. 7.10). Kpome Toro,
CyLLEeCTBOBanNu MOMHOCTbIO MeXaHu4eckune
CUCTEMBI, YBENUYMBAIOLLME MOMKATUE MPYXUH
BUTIKU, U TMAPABIIMYECKNE CUCTEMBI, B KOTOPbIX

AMOPTHISTOPHER XHIKOCTY MOXET Bu-
TexaTL MMGD Yepes BEHTINL PErYIATOPRS,

o i 'm-.— 0P8 crp
Karan ann neperaxaqma

BMOPTHAETOPHOR -7
AMAKOCTH NEPe-
KonBaaTeA

Nt

TensHoe
/
Knanar

TNorox Th) !

e Topa ¢ rvor]:;_so
MaaT wadity ofpatHoro S PHETHROA
Knanaxa

Perynvpyemiii knanaq

Puc. 7.3m YcTpoiCTBO TUNUYHOIO peryns-
Topa AemMnc1MpoBaHUA Xoaa cxaTusi
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Puc. 7.3H MepepacnpeaeneHue Macc npu TOPMOXEHUN

lpu mopMoXeHuU UHepUUS MPAMONUHEIHO20 OBLXKEHUSI CMeLaem UeHmp msXecmu MOmMOyUKIa
eneped. [Npu amom rpoucxodum cxxamue nepedHeti nodsecku U nodbem 3a0Hel Yacmu MOMOUUKIIa.

Bornbluast yacme akmueHo20 xoda noo0secKku 1pu 3MoM mepAemcs.

NPUMEHSNCS OTAENbHbIA pabounin LunuHap,
CKMatoLLMIA NPY>XUHY BUIKW. Mpwn
cpabaTbiBaHUM  @HTUKIEBKOBOW  CUCTEMbI
OeMndompyroLLmii 3chddekT pesko yBennimBaeTcs,
N BUMKA MOXET CXKUMATbCS TOMbKO OYeHb
MeaneHHo. Mpu Haeaae Ha KpynHyto BbIGOMHY

Ha MrHOBEHVWE OTKpbIBaeTCs  HebOornbLLION
MeMOpaHHbIA  KkrnanaH, obecneunBatoLmini
HopMarsbHoe nepemMeLLeHve BUIKM,

crefosartensHo, noggecka He GrokupyeTcs
cuctemon  (cm.  puc. 7.3p, ctp. 7.10).
BonblwHcTBO cuctem  JonyckaeT  BO3-
MOXHOCTb PEryrpoBKM, YTOObl MOXHO Obino
HacTpavBaTb acpchexT aHTUKIEBKOBOTO
YCTPOICTBA B COOTBETCTBUM C KOHKPETHBIMM
TpeboBaHvsMK. Bce aHTVKNEBKOBbIE CUCTEMbI
He YCTPaHsIloT, a TONIbKO OrpaHuYMBaloT U
YNpaBnsioT — KNEBKOM  NepefjHei  4yacTtu
moToLmKia npu TopmoxeHun. Camo no cebe
ABreHne Kreska Henb3s Ha3BaTb
oTpuLaTenbHbIM, Tak Kak nepepacnpegenexe
Macchl 03Ha4aeT yBenuyeHne koaddurumeHTa
CLENmneHns nepeaHeil LWWHBbI, NMOCKOMbKY OHa C
ycunvnem npwkumaetcs k gopore. Vicnonb3so-
BaHWEe aHTUKIEBKOBOW CUCTEMbI NO3BONSET
NPUMEHSITb MeHee XecTkue 1 bonee 4yBCTBU-
TenbHble NPYVHbI 1 aMOPTU3ATOPbI.

B peiicTBUTENBHOCTN aHTVIKNEBKOBbLIE CUCTEMBI
BO3HVKIN M3-32 HEAhHEKTVBHON amopTU3aLmm
Teneckonuyeckyx Burok. Ha cerogHs onncaHHble
YCOBEPLLIEHCTBOBAHWSA KOHCTPYKLIMM BUIMOK yCTpa-
HANK HeobxoaMMoCTb npUMeHeHNst
aHTVKIEBKOBBIX CLICTEM.

4 Bwabl nepegHen nogBecku -
PblYaXKHbIE BUMKM TAHYLLIETO U
TOMKAaloLLIero TMNoB

OpuH 13 cnocoboB Co3aaHVsi NPOCTOM U AeLLeBol
nepeaHeii NoABECKN COCTOUT B BbIGOPE phlHaHbIX
BIATIOK TSHYLLIETO WK TOIKAIOLLIETO TUIMOB (CM. pyC.
7.4a, ctp. 7.11]. Mpn Takon cxeme WMpUHa Tpyo
BUNKN B Npefernax ocu Koreca yBenuimMBaeTcs Ha
HECKOMbKO  [IOVMOB, a KavaloLuics  pblyar
3aKpennsaeTca Ha LapHupe W BbicTynaeT
Briepes, WM Hasaf, OTHOCUTENbHO 3TOro
LuapHMpa. Ha KoHue pblyara 3akpennsieTcsi ocb
Korneca, Mexgy OCbl0 Komeca W LUapHUPOM
Ka4YaHWsi pbldara MoABeckVM —pacrionaraeTcs
KPOHLLTEVH KpenrneHns amopTusaTtopa, Apyrow

—
-

Puc. 7.30 AHTUKNEBKOBOE YCTPOMUCTBO B
pa3pe3se (Yamaha FJ1100]

Konna4ok

LLimyuep dnsa ydaneHusi 8o3dyxa
Kopnyc

Kasan 119 TOPMO3HOM XAOKOCTHA
lnyHxep

KnanaH

Cedno knanaHa

lNpyxuHa

Pezynamop

10 KaHarbl Ot aMopmu3amopHol xudkocmu
11 Hanpasnsrouwjue omeepcmue

OCoOoO~NOOUPR~WNE

PbIYaXKHOI BUMKW TOMKAIOLLIEro TWna ocb Koreca
pacrionaraeTcs nepep, LWapHUPoM (CM. puc. 7.46,
cTp. 7.11). Y BUNOK TSHYLLEro Tuna ocb pacrno-
naraeTcsi 3a LUAPHWPOM KayaHWsi pblyara.
ObecneumBaeTCs NPOCTOE PacroNoXeHVe npy-
XWHbI M amopTusaTtopa, npyxuHa nnéo
YCTaHaBMMBAETCSA BHYTPU BUIKYW, NGO CHapy»u
YCTaHaBNMBAETCA MPY>KUHHO-TMAPABNYECKUNA
amopTU3aTop, NoAoGHbIN UCToNL3yeMbIM B 334HEN
nogsecke. B gaHHOM cnyyae He paccmatpu-
BaKOTCS aMOPTV3ATOPbI BUMOK CKYTEPOB, @ BOT
BbICOKOKaYeCTBEHHble CTaHOApTHble 3agHue
aMopTM3aTOpPbI C MMAPABNMYECKAM AeMNdrpo-
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Mepo sunkn
CXMMaeTcA

=@ @ /v

AmopTrusatopHan
KMAKOCTL
nepeTexaeT BBEpX

o —— g &

| UpInMUSHEH
XKNAKOCTb A8BAT
Ha nnyHxep

Pacxon
amMopTnas-

TOPHOA Xua-
KOCTH CHu-
Kaerca

Harpyaka npm asxeHnm

Puc. 7.3n MpuHUMN nencTBUA aHTUKNEBKOBOIO YCTPOWCTBA Npu
TopmoxeHum [Suzuki GSX550)

lpu mopmoxxeHuU nepedHUM mMopMO30M o0 dasneHueM xudkocmu
nnyHxep cmewaemcs. B ceoo o4yepedb, 3mo CcHuxaem pacxol
amopmu3amopHol >Kudkocmu, 4Ymo dOeraem eurnky boree xecmkol e
HarpaereHuu, eprneHOUKYSIPHOM K PoOObHOMY O8LXKEHUIO.

s

f Xt -

AmopTusatopHan
XKMAKOCTE HEMHEET
nepeTexkars

lpyxuHa
NEPEnyCcKHOro
Knanaqa
CXHUMBETCA

HanpaeneHHaA BBEpX Har,

Puc. 7.3p MpuHUMN OeACTBUS MepenycKHOro KnamaHa aHTu-
KINeBKOBOro ycTponcTaa (Suzuki GSX55Q]

pu Hae30e MomMouuKIa Ha HEPOBHOCMb AOPOXHOZ0 MO/IOMHa 8 MOMEHM
delicmeusi aHMUKIIESK080U cuCmeMbl Heobxo0uMO obecrnieyums HopMarb-
Hyro pabomy suriku. Omo docmuzaemcsl 3a c4em ycmaHO8KU MepertycKHO20
KranaHa, criocobHO20 OMKpPbIeambCsi MpU Pe3KoM 8o3pacmaHuu Oaere-

HUS, U, maKkum obpa3oM, CHUaroujeeo delicmeue aHmuKIeeKoeol
cucmembl.
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Puc. 7.4a OfHOpbIYaXHas nofABecka TAHY-
wero TMna

BaHus Ha "kacTomax" (custom) u Taxenbix
MOTOLIKNAX.

Mpu ncnonb3oBaHUKU TAHYLLEH KOHCTPYKLUM
[wapHup pblyara pacnonaraeTcsi nepeg ocbio
Koneca) BuUrika BefeT cebsi Takke, kak Teneckonu-
Yeckas BUMKa -Npu Haesae Ha HEPOBHOCTb LOPOrU
UnM TOPMOXKEHUN NepesHUM TOPMO3OM KOMEeco
nepemMellaeTca BBepX MO HeborbluoW Ayre.
OpHaKo Mpu MCMoNb30BaHUM BUIMOK TOKatoLLei
KOHCTPYKLWW NOBeAEHe MOTOLMKIA NpU TOPMO-
XEHUN HECKOMNbKO WHOE: Y nepefHeit YacTu
MaLLVHbI HET CKITOHHOCTU K KIEBKY, @ B HEKOTOPbIX
cryyasix B pesynbTate nepepacrpefeneHus macc
npu TOPMOXEHUM OHa Aaxe NoAHUMMAaEeTCs.
OnncaHHoe CBOWCTBO MOXET NPUBOAUTbL K
nonoXxuternsHoMy 3ddeKTy npu NpaBUNbHOM
Bblbope reomeTpun nogsecku. O6e KOHCTPYKLMM
JeweBbl W NpocTbl B M3rOTOBIIEHWM,
crefoBatenbHo,  UgeanbHbl  Afsl  CKyTEPOB.
Wcnonb3oBaHue Takux Bunok obecneuynBaeT
HU3KYI0 HEMOAPECCOPEHHYID Maccy U MHEpLMIO.
OTaernbHoO criefyeT YNoMsHYTb AMMHHOPbIYaXHbIE
Bunkn (Earles fork). Mo cytn, aTo pasHoBuUAHOCTL
pbIYaXHON BUMKW TonKawowero tuna. [nasHoe
OTNMuYKE 3akrioyaeTcs B 6onee ANMHHOM pblvare

1 pacronoXeHUn LIapHUpa KadaHus pblyara 3a
konecom (cm, puc. 7.46). 3To npuaaeT pyrnesomy
YNpaBneHno AOCTATOMHYHO XECTKOCTb, HO BbICOKast
VHEPLUMOHHOCTb AenaeT 3Ty KOHCTPYKLMIO He
nyywnm BapuaHTOM [N WCMONb30BaHWUSA Ha
MOTOLMKIaxX-0ANHOYKaX (opHOKONEMHBIX
MOTOTPAHCMOPTHBIX CPefCcTBax), OAHAKO OHa
MPEBOCXOAHO MOAXOAMT AMst UCTOMNb30BaHUSA Ha
MOTOLWKNAX C KOMACKOW W Tpailkax. Ha
COBPEMEHHbIX MOTOLMKNaX C KONMACKOW M
Ka4yeCTBEHHO CO3AaHHbIX Tpaiikax
OJIMHHOPBIYaXHBIE  BUSIKM  UCMOMb3yloTcA B
COBOKYMHOCTU c BbICOKOKa4Y€CTBEHHbIMM
3agHMMM  amopTu3atopamum  (06bl4HO  C
MoHoamopTu3aTopamu (monoshok).

5 Bwuabl nepeaHen NoABECKM -
anbTepHaTuBbI
TENecKonn4eCcKkomn BUNKke

Hedocmamku eunok

meJiecKornu4yecKko20 muna

HecmoTps Ha LumMpokoe vcnonb3oBaHWe Tene-

CKOMWUYECKMX BUMOK, OHKM 06nafatT MHOTMMM

HepocTaTkamu:

a) Omcymemeyem pasdeneHue cur. eosdelicmey-
foWux Ha menieckonu4yeckyr eunky (npu
MopMOXeHUU, pabome rMo08ecKU, yrpasieHuL).
Bce cunbl nepedaomcesi o ecem y3nam
nepedHell nodsecku MOmMoyukna, mo3smomy
Heobxo0umo uzzomassiugams ux bosee npoy-
HbIMU, &, criedosameribHo, 6oriee MsbkerbIMU 1o
CcpasHeHUIo ¢ KOHCmpyKyued, 8 Komopol smu
curibl Geticmeyrom rio omoesTbHoCMU.

6) Feomempus ynpasneHus (y2on HaknoHa u
8bliiem) U3MeHsemcs npu cxxamuu eusnKu
ecriedcmeue UsMeHeHUs KonecHol 6a3bl.

8) OyeHb borbloe paccmosiHue Mexdy OCbio
Koreca u pyrnesoll KOSToHKoU rpugodum usauby
8UITKU 1100 Haepyakoll. [ns KoMreHcayuu 3mozo
s18n1eHus Heobxodumo npudamsp 8usKe U
anieMeHmam pyneeoeo ynpaeneHusi dornos-
HUMEJTbHYH0 XECMKOCMb, YmO rpugooUm K UX
YMSDKENEHUIO.

) [lymb pacnpedeneHusi Hagpy3Ku ONUHHBIL U He

npsivoll. 3mo o3Hayaem, Ymo pama OorbkHa bbImb
6orbLue U msKeree, Yem eciiu bbl 3mom nyms
nponezan no npsamou Mexdy 08ymMsi ocamu
Konec.
CyLLeCTBYET fiBE OCHOBHBIX Lierni npyt MpUMeHEHN
arbTepHATUBHBIX KOHCTPYKLWIA: NepBast - pasge-
NUTb CUNbI, BO3HWKAIOLLME NPU TOPMOXEHUM,
paGoTe NOABECKM W YyNpaBlEHUW, BTopast
-CPAMUTB MyTb pacnpefenieHns Harpysku, YTo
no3sonuno Gbl NPUMEHUTL MeHbLLYIO U Bornee
nerkyto pamy, a npy HEU3MEHHOM BECE - HaMHOrO
Gonee xecTkyto pamy. Mpu LOCTUXKEHUN ATUX
Lenei CHWXeHWe HENoApPEeCCOPEHHbIX Macc U
VHEpLWW JOMKHO NPOVUCXOANTL cCamo Mo cebe.

AnbmepHamuebl

Bunku TAHyWwen n TonkawLen KOHCTPYKUMK,
onucaHHble B naparpacee 4, Ha camom aene npu-
roAHbI ANst UCTONb30BaHNS TOMbKO HA HEDOMbLLMX,
NerkMx N AeLeBbIX TPaHCMOPTHBIX CPenCcTBaX.
MpUMeHeHVe TakuX BINOK Ha TSHKEmbIX U KPYMHbIX
MoTOLWKIax co3garno 6kl 04eHb MHOMO NpoGnem,
HO 3TO He obecnokouno komnaHuto Harley
Davidson, korga oHW CKOMOGWHMpPOBanNM BUIIKY
napannenorpaMMHOro Tuna ¢ pbl4yaxHON BUMKOM
TONKatoLLEN KOHCTPYKLMM.

MapannenorpaMmMHbIie BUITKU

MaparnnenorpaMMHble BWMKW UCMOMNb30OBANCL Ha
caMbIX paHHUX MoToLuknax. OHU HOCST HasBaHWe
napannenorpaMMHbIX U3-3a napannenbHoro
pacnonoxeHns N nepeMeLLeHns ABYX pblyaros.
[1Be xecTkux cTonku unu “cepmbl”, KoTOpble
06bI4HO yCMNMBAIOTCS ABYMS [OMONHUTENBHBLIM
TpeyronbHbIMK pacropkamu, NpUCOeaMHeHb! K
pyneBoii rornoBke NocpeACTBOM OBYX
KavaloLMxcs napannenbHbIX pbl4aroB (ceper).
Mexay cepbramu pacnonaraetcs NpyXuHa
[kpome  TOro, nmpucyTcTBYeT  OTAElNbHbIN
(PPUKLMOHHBLIN  aMopTU3aTop), KOTopas OAHWUM
KOHLIOM MpUKpennsieTcs K nonepednHe depmbl, a
LpYriM - K pyneBoli konoHke (cMm. puc. 7.5a, cTp.
7.12). CneupanucTbl komnanum Harley Davidson
06beAVHUNM BUKY NapannenorpaMMHOro Tvna ¢
PbIYaXHO BUMKON TOSIKAOLLE KOHCTPYKLMK, B
pesynbTaTe 6bina

Pynesar Pynepan
Pynesar KOOHKE KONoHKa
KOAOHKE
Bunka Bunka
lpyxua AmopTuaatop
WapHmnp Waprmp
Puvar
Oce Ocs

Puivar

®

Puc. 7.46 MepeaHas pblyaxHasa BUNKa Tonkatowero Tuna (A), nepeaHas pblyaxHas

Tonkatowero Tuna [B]

®

BUNKa TAHywWwero Tuna [B], AnnHHopbIYaxHaa BUnka
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MNpyxwHa

Kavaowmeca
napannensHLe

oy 3 privary (cepsri)

H32561

Ock koneca

Amopruaatop

Crovika

Llaprmp ka4arHnA pavara

Puivar TonkaioLwero Twna

Puc. 7.5a MNpocTeiwas napannenorpaMmmHas Bunka (A] n Bunka tuna "cnpuurep" [springer] (B)

rorydeHa Bwurka Tuna “cnpuHrep”  (springer).
"Kactomainsepbl" oTgaloT UM NpegnoyTeHne
M3  3cTeTUyecknx coobpaxeHuin. [MnaBHble
HeJ0CTaTKW NaparrnernorpamMmHON BIAMKM - BbICOKUE
HEMOAPECCOPEHHbIE MacChl U WHEPLMOHHbIE
cunbl, Ho, c npyroi CTOPOHBI,
napannenorpaMmmHble BUMKU CHUXAIOT KNEBOK
npu TOPMOXeHUM W obnagaloT npuemnemon
JKECTKOCTBIO YNPaBNeEHMs.

MNoaBecka aBTOMOOUNBHOIO TMNA C
nonepeYHbIM pbl4arom

OBbI4HO CXema C MoMepeyYHbIM pblyaroM UCnosb-
3yeTca Ha aBTOMOOUNAX, HO komnaHus BMW
afanTuposana 3ToT NPUHLMN Ana MoToumkios. C
nepsoro B3rnsga cuctema Telelever komnaHum
BMW BbIrMAQUT HECKOMBKO CTpaHHOW M3-3a Napbl
CTOEK, MOXOXMUX Ha TPaANLIMOHHbIE Nepbs Tene-
ckonunyeckoln Bunku. CBepxy OHW 3axXuUMatoTcs B
TpaBepce, a CHU3Y K HUM KpenuTcs nepegHee
koneco. [Mpn Hae3ae Ha HEPOBHOCTU [OPOXHOMO
MOSI0THa OHK CKUMAIOTCS U PacTArMBAKOTCA, Kak
Bbl, HABEpHOe, 1 oXxuaanu [cMm. puc. 7.56). 3n
CTOVKW BpaLLAIOTCA Ha ABYX LLIAPOBbIX LLAPHMpaX,
OAWH W3 KOTOpPbIX pacrionaraeTcst Mexay pamoin u
TpaBepcon, a BTOPOW - MEXAY pacnopKon CToek
BWSIKM 11 MOMEPEYHbIM pbl4aroM MOABECKM, U He
MMEIOT HUKAKOrO OTHOLUEHMUSI K MOABEcKe Mo-
TOUMKNA - OHU CnyXaT WUCKMIOYUTENbHO Ans
obecneyeHns ynpaeneHus. CTolku BANKW 3anon-
HSIOTCA Macnom, a Mexay Tpybamu CToek ycTa-
HABIMVBAIOTCS HEMMOHOBBIE BTYIIKW ANSA CHUKEHNS
TpeHus. [ns noBbILLEHWUS XXECTKOCTU MeXay Tpy-
Gamu BUIKW NpucyTCTBYET GorbLLOe NepekpbITHE.
MonepeyHblid pblyar NoABECKW 3akpennseTcs Ha
LIapHMpax, PacnosioXeHHbIX C 06eNX CTOPOH
[BUraTens, a Crnepey OH KPEenuTCS K KPOHLLITEHY,
BbINOMHAOLEMY (DYHKLMIO HIDKHEN TpaBepChbl
BUMKW MNW pacropky cToek BUMKA. HDKHUIA KoHew,
NPYXWHHO-TMAPaBNMYECKOro amopTusatopa
KpenuTca K BepxHell CTOpOHe MmonepeyHoro
pblyara, a BEpXHUA KOHel, amopTusaTtopa 3a-

Puc. 7.56 Cuctema Telelever komnanun BMW, B koTOpON Temeckonuyeckue CTOWKMU
BbINONHAT hyHKUMN YNpaBreHUs, a eAMHCTBEHHbIN NOMNepeyYHbIA pblyar ¢ aMoOpPTM3aTopom,
aHanorMyHbIM Ucnonb3yeMbIM B 3afHel noABecke, - hyHKUUM noapeccopeBaHus

KpennsieTcss cHu3y "pambl” 3a pyneBoW Ko-
NOHKOWN. [pyXUHHO-rMAPaBNNYECKUA aMopTu3a-
Top paboTaeT Tak Xe, kak U MCNonb3yeMblil B
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3afjHell NofBecke amMopTU3aTop, TO eCcTb OH
coyeTaeT B ceGe 1 ynpyrve u aemndupyoLume
KayecTsa.

lMopBecka Takoro Tvina oGecneqnBaeT pasaene-
HUE YCUMUIA, BO3HUKAOLMX NPU yNpaBneHnu,
paboTe NoABECKN U TOPMOXEHUW, a TaKke
Mo3BonsieT JOBUTLCS [OCTATOMHON XKECTKOCTU
ynpaBneHnsi. IHepLOHHbIE CUTbI TakoKe CHIDKA-
toTcst Gnarofaps OTCYTCTBUIO Y CTOEK BUIKU
BHYTPEHHOCTEN, 1 HE3HAUMTENBHO YMEHbLLIAKOTCS
HenoapeccopeHHble Macchl. OfHO U3 rnaBHbIX
MPENMYLLIECTB C TOYKU 3PEHUs SKCTIyaTaLmm
3aKroYaeTcs B OTCYTCTBUM KIEBKa NPy TOPMO-
deHur  MoToumkna.  Kak  creacteue -
06ecrneqnBaeTCsl MoYTU MOCTOSHHAA rEOMETPUS
yrpaBrneHus.

OpHopblvaxkHas nogsecka
OpHopblHaXkHas noaBecka NpeacTaBnseT cobomn
PasHOBUAHOCTb PbIYaXHOW MOABECKW TOMKako-
Ljero Tumna, HO OHa MPOABUHYNAacb ropasao
JanbLue no nyTy pasfeneHnst CAN U CHDKEHNS!
MHEPLIMOHHOCTM 338  CYET  UCMOMb30BaHMs
ynpaBneHnst LIEHTpoM cTynuupl. KoHCTpykLmMs Bo
MHOTOM aHarorM4yHa OfJHOpPbIMaXHOW 3aaHen
roasecke. CyLecTsytor pasnuyHbie
KOHCTPYKTUBHbIE PELLIEHVS TAKOW CXEMbI, QOHVM 13
Havboree MOMyrsipHbIX PeLleHuin  sBnsieTcs
KoHcTpykuma Di Fazio. C noggeckoit Takoro
TUNa CepUHO BbINycKany MOTOLMKIbI Bimota
Tesi wn Yamaha GTS1000, KoTopbIi
paccMoTpyM B KauecTBe npumepa (CM. puc.
7.58).

PbiMar noaeeckvi Npy MOMOLLW LLIApHUpa KpemUTCS
K "oMeroobpasHoin” pame (nonyduBLLE Ha3Ba-
HVe 13-3a cBOe chopMbl), @ B €10 NepeaHein Yacm
3akpennsieTcst koreco. Mexxay pbidarom nogeecku
M pamMoii yCTaHaBIMBaETCS amMopTU3aTop.
BepxHss TAra, cBsisaHHas C pbl4arom nofaBecky
nocpeacTBOM "LLWAPHMPHOro pblyara”, Toxe
KPENUTCA K pame 1 3aMblkaeT coboli "napannerno-
rpamm”, KOTOpbI obecneumBaeT NPEBOCXOAHYIO
XKECTKOCTb ynpaeneHus. LLiapHupHomy pbiyary
yrpaBrstoLLiee yeUrve oT pyrisi nepeaaeTcs Yepes
Terneckonu4deckyto Tpyby, koTopas nepemMeLLaeTcst
O[HOBPEMEHHO C ABVbkeHMeM rnoasecku. LLapHup-
Hblii pblyar MOBOpPAYMBAETCSl Ha LUApHUpaX,
YCTaHOBIMEHHbIX Ha pbivare NoABECKUN U BEPXHEN
THre, N yoep»vBaeT ocb koreca. [pu nsmeHeHum
MOTIOKEHNSI PYNsi MOBOPAYMBAETCS LLAPHUPHBINA
pblyar, a MECTe C HAM U KONEeco, HO Npu 3TOM
cobrtofaeTcst NapannensHOCTb pbiHara NoaBecku
1 BepXHeli TArv (To ecTb OHU He CMeLLatoTcst B
rornepeyYyHoM HarnpaBneHUn OTHOCUTEMBHO Ocv
MOTOLMKIa). OTO 03HAYaeT, YTo yros rnosopoTa
PYNEBOI KOMNOHKV OMPaHMYEH PbIMaroM NoaBECKH,
KOTOPbI HE JOIMKEH ObITb CRINLLIKOM GOoMbLLMM B
LiensiX CHDKEHWS LUMPWHBI 1 BECA U YNyYLLEHNS
pacnpepeneHns  Macchl  (TOAPECCOpeHHon -
HErMoapPeCcCOPEHHON).

[aHHasi cxema obecrnedmBaeT NPeBOCXOAHbI MyTb
pacnpeneneHns Harpysku, BbIMOMNHSA 3TO NyuLLe,
YeM cucTeMa C MonepeyYHbIM pblYaroM aBToMo-
OunbHOro Twna, HO NofdBecka C MornepeyYHbIM
pbl4arom He orpaHuyvMBaeT yron nosopoTa
Koreca. Y BbILLEONMCAHHbBIX CXEM ECTb ELLIE OAHO
MPEUMYLLECTBO - MOXHO FErko  U3MEHsTb
reoMeTpuio, UCMOSb3yA  pbidary  pasnyuyHoro
pasvMepa, a B Crydyae HeobXogumocTM Mo
aHarnormm ¢ 3adHeil NMoaBeckol MOXET ObITb
yCTaHOBIEHa cucTeMa

Puc. 7.5B OgHopbIvaXkHast noaBecka
M cXema ynpaBneHus LIeHTpoM
ctynuupl (Yamaha GTS 1000)

Tpyba yripasneHus
BepxHsas msea
Pama

Pbiyaz nodsecku
Amopmusamop
Lllaposoli wiapHup
Ocsb Korleca
LllapHUpHBIU pbldae

co~NOUDWNE

Tk

pblyaroB, obecrneynBatoLLas NPOrpecCUBHYO
XapaKTepUCTUKY.

6 PyneBoe ynpaBneHue

HesaBu1cimo OT Tvna nepeaHen NoaBecky, pyne-
BOE YMpagrieHne Boeraa HaYMHAETCS! C Pyrist, KOTo-
pblii MOBOpAYMBAETCS OTHOCUTENTBHO PaMbl U CBS-
3aH C NepeaHM KorecoM Takim oBpasoM, YTobbl
MOBOPOT Pyrs NPUBOAMN K NEPEMELLIEHIO KOMECa.

Pyneeoe ynpasneHue
mpaduyuoHHOU KOHCMpPYKYUU

B TpagvumoHHOM nogBecke C  BUMKOW
TENecKoNM4Yeckoro Tuna pyrb MPUKPENNSoT K
BEpXHE TpaBepce WM HEMOCPEOCTBEHHO K
HeroaBYbKHBIM TpyGam BUIKK (CM. puc. 7.6a, cTp.
7.14). BepxHsis TpaBepca HageBaeTcs Ha
HernoABWKHbIe TPYObl BUMKA U BEPXHIOD YacTb
CTEPXHA pynesoii KOMOHKM, KOTOPbIN
NpeacTaBnseT coboii eanHoe LIENoe C HIDKHEN
TpaBepcoi. CTep)KeHb NPOXOAUT Yepes
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Bepxruti 6onm

UJai6a

PezynuposoyHasi 2alika
Konbyo sepxHezo nodwunHuka
Llapuku eepxHe20 nodwuUnHuKa
Yawka eepxHe20 nodwunHuKka
BepxHsis mpasepca (Mocmuk)
Pama

Ocb pyrnesoli KO/oHKU

HuwxHsiss mpasepca (Mocmuk)

11 Lapuku HUXHe2o NoGWUNHUKa
12 CmspkHol 6onm

13 [binesawium+as Kpbiwka

14 Yawka HUXHe20 MoOWUNHUKa
15 Korbyo HuxHe20 noowunHuka

O©CoO~NO AP~ WNE

=
o

Puc. 7.6a YcTpocTBO TUNUYHOMW PyNeBOW KONMOHKU

TpyG4YaTylo  rOMoBKy pambl,  Ha3blBAEMYHO
PYNEeBOI KOMOHKON, B KOTOPOI OH BpaLLi@eTcs Ha
nogLmnHukax. Mpy noBopoTe pyns TpaBepchl
MOBOPaYVBAaOTCH B FOMOBKE paMbl, @ C HMM, B
CBOIO 04epesb, NOBOPaYVBAOTCA Mepbs BUNKA 1
nepeaHee Koneco.

MopwmnHMKM ~ pynesot  KOMOHKA  OOMiHbI
NPOTVBOCTOSATL OCEBbLIM (HanpaBneHHbIM Mo ocv
pYyneBoi KOMOHKW) W paguanbHbIM Harpyakam
[neictBytomm  nog,  mpsiveiM - yrmom).  Ha
BOrbLUMHCTBE HEOOMBLLUMX WM CTapbIX MaLLvH
MCTOMb3YHOTCS Pa3beMHbIE PaayarnbHo-yIopHble
MOALLMMHVKA KaueHms. OHW NpeaCcTaBnsioT coboi
onpefeneHHoe KONMYECTBO CTalbHbIX LLIAPUKOB
©e3 cenapartopa, 3aKMio4EHHbIX Mexay ABYyMS
obormamMu NoALLINMHUKA [6EroBbIMU JOPOXKKaMU
noawmnHuka). dPopma 6GeroBbix [AOPOXKEK
Takoro MOALIMMHUKA 3aHUMAETNPOMEXYTrOHHOE
MOMNOXEHNe MeXOy YMOPHBIM U KOHYCHBIM
MOALLMMHAKOM C  HEOOIbLLOWA KOHYCHOCTBIO,
obecneuvBaioLLeli OOMHAKOBYIO Harpysky Ha
Lapvkn  MoAdlMNHUKAa U JomnycKatolein
perynupoBky Ans ycTpaHeHus nodTa npy
cbopke.

b &

Ha 6onbLuMHCTBE G0oMbLUMX YU MOLLHBLIX MaLUVH
UCTOSb3YyHT KOHUYECKVE POSUKOBbBIE UMW LLApK-
KOBble MOALLMMHUKM ¢ oBolMoi, obecneymnBato-
e BGoneeecTKyto YCTaHOBKY CTEPXHS pyreBoi
KOMNOHKM [CM. puc. 7.66). OHM paccumTaHbl Ha
paboTy c HebonbLUOW NpeaBapuTenbHON Ha-
IPY3KOW, MckrovatoLLieln Moboii HexenaTenbHbIA
TodT. TakMe NoALMMHUKK BbioepMBatoT 6onb-
e Harpysku no CpaBHEHIO c
paguanbsHO-YropHsIMM.

BHe 3aBUCYMOCTM OT TvMa UCMOSb3yeMbIX Mog-
LUMMHMKOB Heobxoaymo, YTobbl moboi mtodT
YCTpaHSNcs pErynmpoBKoi. JTO CBSA3AHO C TeM,
yTo Jawe HebomnblUOoW NoT B NOALUMMHUKAX
BbI3bIBAET Ha NPOTUBOMOSIOKHOM KOHLIE BUIKM
3HauMTesNIbHOE NepemeLleHne, NpueoasLlee K
HEXXECTKOMY M HeaAEKBaTHOMY YMPaBMEHMIO.

Pyneeoe ynpasneHue
arnbmepHamueBHbIX KOHCMPYKUUL

B cucteme Telelever komnaHum BMW pynb
KpenuTcs K eaMHCTBEHHOI TpaBepce, KoTopast

Lllapuxossii Ges censpatopa  Llapukoewsi c cenapaTopom Ponikossiri KaHA4ECKMA

Puc. 7.66 Tunbi NOAWMMHAKOB PyrieBOI KOJTIOHKU

MOBOPaYMBAETCA Ha LLIAPOBOM LLAPHMPE OTHOCU-
TensHo pambl [cMm. puc. 7.56, ctp. 7.12).
KakTako-Bble HWKHSAA TpaBepca W CTepKeHb
PYrneBOi KOMOHKM OTCYTCTBYIOT. B ocrarnbHom
cucTeMa Ta Ke Camast Mpyu MoBOpOTe pyrs
NoBOpaYMBaETCS BUNKA 1 NepeaHee Korneco.
Yamaha QTS ocHalLaeTca cucteMoi, HocsLLel
Ha3BaHuWe "yrpasneHne LIEHTPOM CTynuLbI®, KOTo-
pasi BO MHOrOM MOXOXa Ha CYCTEMbI, UCMOMb3Y-
emble B aBToMoOurisix. [Mpy ynpaeneHun LIEHTPOM
CTynWLbI cama CTynuLa NoBopadYnBaeTCs OTHOCU-
TenbHO pbldara NoaBecky, B TO BPEMS Kak pblvar
MOABECKW OCTAETCH B MIIOCKOCTU paMbl 1 MOXET
nepemMeLLaTbCs TONbKO BBEPX MK BHU3 (CM. pUC.
7.58, cTp. 7.13). B anbTepHaTBHO KOHCTPYKLMM
C ynpaBneHnem LIEHTPOM CTynuLibl UCTIONb3yeTCs
OBYCTOPOHHUI pblyar NMoABeckW, a Koreco
MOBOPAYVBAETCH Ha LLIAPHUPE B LIEHTPE CTYNULbI.

Feomempusi pyneeoao yrnpaeneHus

Yron HaKIMOHa, BbINeT U CMeLleHne
nepeaHen NoaBecku

Ocb BpalleHNs CTEPXKHS PyneBon KOMOHKM
pacriorioXxeHa rnof, yrrom, HasblBaeMoM "HaKmo-
HoM" (rake), Griarofapst KOTOPOMY Nepbs BUMKN
YXOOSAT Briepe[, OT CTEPXHS PYriEBOI KOMOHKY, a He
BEpTUKanbHO BHU3 (CM. puc. 7.6B). Yron HakroHa
PYNEBOI KOINOHKN OTYaCTV ONpeaenseT BaXHbINA
roKasarerb reoMeTpUV yrpaBreHus - BoUieT (trail).
Bbinet Takke onpegensieTcs BENUYNHON CMe-
LEHNS BUINKM U CMeLLeHns ocu. BaxHocTb
BbIrieTa onpeaenseTcs TeM, YTO OH OTBEYAET 3a
CaMOLIEHTPUPOBaHNE, unm BO3BpaT
pynesoroynpasrnenusi. [Mpn cmeLLeHm nepeaHero
Koreca oT OCU CUMMETPUM MSITHO KOHTAaKTa LLMHBI
TOXe CMeLLaeTcst OT ocu cMMMeTpun. TpeHue
MeXIy LUMHOW 1 NOBEPXHOCTBIO JOporu CTpe-
MUTCSi BEPHYTb KOIECO B MOMOXEHWE, COOTBET-
CTByIOLLIEE MPSMONMHEHOMY ABWKeHuo. Ecrin
CAOETb HA MOTOLMKIE U MOBOpauvBaTh pyrb U3
CTOPOHbI B CTOPOHY, MOXHO 3aMETUTb, YTO

Yron HaknoHa ennku

.

/1 Wis

<@ Buinet sunku

Puc. 7.6B Yron HaknoHa, cmelleHue wu
BbUIET BUIKMN C PYIeBOM KONMOHKOW 0ObIYHOM
KOH-CTPYKLMK
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CwvetieHne NepLes BUNKK

{npeysennyerHo)

CwmetLieHne ocn
Koneca

Puc. 7.6r CmelleHMe ocu Koreca u cMelleHUe nepbLeB BUITKU

pyneBas KOroHka npy 3TOM MOAHUMAEeTCs U
onyckaetcs. NoaTomyropasgonpoLle NoBepHyTb
pyrib OT LIEHTpA, YeM BEPHYTb €0 B LIEHTparibHoe
rnorioxxeHme. 3ToT 3hdeKT BbI3BAHYTIIOM HaKMoHa
pyneBoli KOMOHKK, MO Mepe YBENUYEHNS yrna OH
TOXe YBENnuuMBaeTCA U yMeHbLuaeT adpdekT
BO3BpaTa pyresoroynpasnerns.OgHako,no mepe
yBENMYEHUA HakroHa adbcpekT Bo3BpaTa pynesoro
YMNpaBneHust TOXe YBeNu4MBaeTcsl, Takum obpa-
30M, VX AElCTBME B3aVMOCBS3aHO W onpedenseT
YYBCTBUTENBLHOCTL PYNEBOrO YNpaBneHns npu
MPOXOXAEHWN NMOBOPOTOB.HO NS yBENMYEHUA Wi
YMEHbLLUEHUS BbINeTa MNPy HEU3MEHHOM Yrrne
HaKroHa pyneBoii KOMOHKA MOXHO BOCMOSb-
30BaTbCA CMeLLeHEM. AHanorn4HbIM 06pasoM
MOXHO YMEHbLUUTbL KOECHYIO 6asy: yMeHbLUIMB
Yron HaKrnoHa pyneBoii KOTIOHKN U COXpaHuB TOT
)Ke CamblIi BbINeT. YMeHbLLEHNS KonecHol 6asbl
MOXHO AOBUTECSH YMEHbLUEHNEM CMELLEHUS
BUSIKU UNN YBEMMYEHNEM CMELLIEHWS OCU Koreca
Hasag,. Ha roHouHbIX MOTOLMKIAX HekoTopoe
BpeMSsi MPUMEHSNICh peryrnvipyembie TpaBepcs! [C
PEryrnupoBKO CMELLIEHWSI KaK BUIKM, Tak U ee
NEPLERB], Ceivac OHW HaYMHAKT MOSIBNSATECS Ha
HEKOTOPbIX CEPUMHBIX CMOPTUBHBIX MOTOLMKIAX.
PerynupoBka obecrneumBaeTtcsi kak npu NomoLLy
3KCLIEHTPUKOBBIX 0BOIM NOA, MOALLMMHUKA pyne-

BOV KOIOHKWAAK U U3MEHEHVEM pa3mepa MpoKra-
OOK MeXay aneMeHTammn pas3pesHoii TpaBepchbl.
Takvm obpa3oM, BMUSIHUE HAKIOHA pyrieBoW
KONOHKW, BbINieTa U CMeLLIEHNs! B3aMMOCBA3aHbI,
YICIIO UX KOMOVHALIMIA BECKOHEYHO, 1 B HEKOTOPOA
Mepe KaXaasi U3 HX SBMSETCS KOMMPOMICCOM.
Ecnm yyecTtsb, yto npu paboTe Teneckonmyeckon
BUIIKU MOCTOSHHO U3MEHSIOTCA 3peKTUBHbIE
HaKIOH 1 BbIMET BUNKA (He FOBOPS! YKe O KOrecHoi
6ase), 04eBNAHO, YTO MOMyYeHNe onTUMAarnbHOMN
reomMeTpun ynpasreHus Ans BCeX Cryvaes
HEBO3MOXHO.

B koHeuHoM cuyeTe, ucxoas U3 npegHasHadYeHnst
MOTOLIMKNA, MOXHO OnpefenuTb Npuénmaun-
TerbHble 3Ha4YEHs HaKMoHa, CMELLIEHIS U BbTETa.
3aTemM MOXHO TOYHO MOAOrHaTh UX ANS Co-
OTBETCTBYIAA MOITHON Macce, ee pacrnpeaereHmto, a
TaloKe OXVAAEMbIM ANA JOCTUXKEHUS Haumnyy-
Luero BO3MOXHOTO Komnpommcca
XapaKTepuc-TVkaMynpaBneHus.yYmTbiBasreome
TpUIO 3a8HEl NoABECK.

KonecHas 6a3a

KonecHas 6a3a - 370 paccTosHie MeXay ocsiMu
nepegHero n 3agHero konec. KonecHasi 6asa
onpegensieTcsikoMbrHaLmennepeHe 1 3aaHen
NoZBECKU, a TAKXKE reoMeTpuen pynesoro

Yron HakrioHa - yrorn, usmMepsieMbIii Mexay
BEPTUKarbio U OCbIO MPOXOASLLE Yepes
LIEHTPbI MOALLMIMHUKOB PYIEBOIA KOSOHKY,
06bI4HO oT 23 fo 30 rpagycoB (cM. puc.
7.6B).

BbineT- paccrosiHie mMexxay TOYKON KOHTaKTa
nepefHen WnHLI ¢ JOPOron (rae BepTu-
KarnbHasi NYHKS, NPoBeAEHHasn Yepes ocb
Koreca, KacaeTcs 3emMnu) u Boobpaxa-
€MOii TOYKOW NepeceyeHns C JOPOroin ocv
pyrneBom KOMoHkW, 0bbi4HO oT 60 go 100
MM.

CmMelLeHMe BUMKV-HaviKpaTyarillee paccTos-
Hue Mexay NMHVEN, MPOBEAEHHON Yepes
LIEHTP BUIKY, 1 OCEBOW NMNHWEN pyneBom
KOJTOHKN.

CmelLeHre ocu Koneca - AfiviHa nepnexgu-
Kynsipa, OMnyLIEHHOro 13 ocu NepeaHero
Koreca Ha OCb PyNeBOI KOMOHKW; MOXET
OTNN4aTLECA OT CMELLIEHVIS BUNKW, €CIA OCb
3aKpenrieHa crnepeav Unm c3agn oceBon
TMHVEN NepbeB BUMKK (CM. puc. 7.6r).

CwmeLleH e NepbeB BASKU-YTON MeXy OCsiMM
NepbeB BUMKN U OCbIO PYNEBOIA KOMOHKM,
BO3HVKAIOLLWIA NpY pasfnMyHON BeNu4MHe
CMELLIEHNS! BUNKU B BEPXHEN U HIDKHEN
TpaBepcax.

ynpaeneHusi (1 HaobopoT). B cBoto ouyepepb,
KonecHasi 6asa MMeeT OorpoMHoOe BnusSHUE Ha
YNpaBnsemMocTb.

[nunHHas konecHast 6asa obecneunBaeT npe-
BOCXOJHYIO CTabMNbHOCTb MOTOLMKNa npu
[BVDKEHUM MO MPSIMON NUHWK, HO YCIOXHSAET
npoxoxaeHne noBopoToB. KopoTkasi konecHas
6asa 0becnevVBaETXOpOLLIYIO YNpaBMsSeMoCTb Npn
NMPOXOXAEHUN NOBOPOTOB, HO CHUXAaeT CTa-
BUIbHOCTL NPy ABWKEHN MO NpsiMoii. OBbIMHO
TypUCTUYECKUE MOTOLMKITBI 0BriaparoT AMMHHOMN
KonecHomn 6a3oi, a CnopTUBHblE MOTOLWMKIbI
KOpOoTKOW. MNpn Hae3ge MOTOLMKIA C KOPOTKOMN
6a30i Ha HepOBHOCTb [OPOXHOrO MOMOTHA Ha
BbICOKOW CKOPOCTU MPUXOAWTCS ropaafo AorbLue
BbIPaBHMBATb €70, YeM MOTOLWMKI C AJIMHHOM
KorecHown 6a3oi.

Mpwv pabote nepepHelt nogBeckm KorecHas H6asa
MOCTOSIHHO U3MEHSIETCS, MPU CKaTUM NepbeB
BUMKY (paKTUHECKU NMPOUCXOAUT NpUBIMKeHue
nepenHero Korieca K 3aaHemy. B pesynistare atoro
Yron HakrnoHa nepeaHeli KONoHKN YMeHbLLIAETCS
(ocb pyneBoi KOMOHKN CTPEMUTCS 3aHSATb Bep-
TUKanbHOE MOMNOXeEHNE), crnefoBaTenbHO,
M3MEHSIETCA BbINET.
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CopoepxxaHue

BBEAEHNUE. ......uueieiiii e

HenoppeccopeHHble Macchl - 4TO 3TO Takoe,

ndyem o6ycr|osneHa NX BAXHOCTB? ...

1 BBepeHue

MpymeyaHve: OCHOBHbIE MPVHLMMBI, KacaroLvecst
noABeckun, onucaHbl B [NaBe 7, B TOM yucne
3HayeHUe HernooOpeccopPeHHbIX Macc, Yem
Bbl3BaHa He06X00UMOCMb OeMhupo8aHus, NPy
MOMOLLIM Yero oHa docmuaaemcsi, KecmKocme
MPY)KUH, Kak ee MOXHO U3MeHUMb, nodeecka ¢
rpozpeccusHol Xxapakmepucmukou, npuMeHe-
Hue 8030yxa v T.g.

BrnepBble 3agHss nopBecka Ha MoToLMKknax
nosiBUrach OTHOCUTENBHO HepaBHo. B To Bpemsi
Kak HeobxoAMMOCTb NepefHeil NogBeckn cTana
OYEBUAHON MpaKTU4Yeckn cpasy, C 3afHen
nofABecKkol Aeno obCcToAno ropasfo MeHee
KPUTWYHO - A0 TeX Nop, NoKka He yBenu4unmch
CKOpPOCTW. Ha  npoTsikeHun  AecATuneTui
napannenorpamMmHble  BuUnku  paboTanu
COBMECTHO C XKECTKOW MOABECKON 3afHero
koneca (M3BECTHOW MHOTMMU MOA Ha3BaHWEM
xapgrenn [hardtail]), a HawnGonee kpynHble
HEPOBHOCTW [AOpOM CMAr4anucb 3a cuet
MOAPECCOPEBaHNA  OAMHOYHOMO  CUAEHDBA.
Maccaxvipy  npuxogunocb  MUpUTbCA  C
3rieMEHTaPHON MOAYLLKOIA, PacrnonoXeHHOW Hag
3a[jHUM KpbIrOM, a BMECTe C Hell U C GOmMbLLNH-
CTBOM YAapoB 1 Bubpauwii, nepeaaBaembIx
33 HUM KOMeECoM.

Bckope nocne Brtopoit MupoBoii BoiiHbI 13-3a
pocTa CKOpOCTel OTCYTCTBUE 3a4HEN NOABECKU
CTano cepbe3Hon Npobrnemoi ANA roHOYHbIX
MOTOLVKIOB, NOTOMY YTO BPEMSI OTCYTCTBUA
KOHTaKTa 3afiHero korneca c [OpPOroi Toxe
yBenn4unocb. JTO 03HaYarno, YTo OTCYTCTBUE
NoABECKM HayMHaeT orpaHuymBaTh objme
XapaKkTepucTuku mawmH. OpHOW M3 nepBbIX
nosiBUNachL 3afHAs MojBecka CBEYHOro Tuna.
OHa npepctaBnana coboit YyTb Gonblue Yem
napa [ABYXCTOPOHHUX BEPTUKANbHBLIX  MPYXVH,
pacrnonoXeHHbIX Mo 0be CTOPOHbI pambl MeXAy
[BYMS cneunanbHbIMU KPOHLUTEAHaMW 3aaHeN
Bunikv. Ock Koneca pacrionararnacs Mexay HUMU 1
3akpennanacb Mexay BEPXHUMU U HKHUMU
npykvHamu.  HecmoTps  Ha  oTcyTCcTBUE
amopTn3auum, pambl CO CBEYHOW NOABECKON
obecneunBanu onpefeneHHbll ypoBeHb KOM-
dhopTa 1 ynpaBnsemMocTu, 1 BCKOPE OHW CTanu
LLMPOKO WCTOSb30BaTLCA Ha JOPOXKHBIX MOAETSX.
K uncny rmaBHbIX HEAOCTATKOB NOABECKW TaKoro
TWNA MOXHO OTHECTU U3HOC (CriefoBaTenbHo,
CTpeMIieHe Koreca K CKpYYMBaHUIO OTHOCUTENb-
HO paMbl W3-3a OTCYTCTBUSI B3aUMOCBSA3N MEXY
KOHLIaM BUIKW) U HEAOCTATOMHBINA XOf, NOLBECKY,
KOTOPbIA OrPaHNYEH W3-3a HaTsXKEHUS Lienu npu
BEPTUKarbHOM CMELLEHMM Koneca B Niobyo cTo

............ cMm. [nasy 7

............................ 1 MopBecka pblYaxHoro Tuna....

AmopTusaTopsl

POHY OT LIEHTPaNbHOro MONOXEHUS; KPOME TOro,
3TO 03HAYaET, YTO B LEHTPaNbHOM MONOXEHUM
uenb 6yaeT umeTb camoe cnaboe HaTsKeHue.
MpepcraBneHHas komnaHwen Triumph B 50-x
rogax nofpeccopeHHas cTynuua, no cyTw,
ABNsAnack fanbHeiwnum pasBUTMEM 3afHel
noaBecky. MNPY>KUHHBIA MexaHW3M pacrnonarancst
BHYTPU 3afgHei cTynuubl u obecneumsan
noAgpeccopeBaHMe OCU  3afHero koneca.
Takum obpasom, nogBecka  monyyana
HEKOTOPLIN OrpaHUYEHHbI X0 NO CPaBHEHMIO C
XKeCTKOW noABeckoid  3agHero  koreca.
Hacrosimin npopbiB B 0bnactvi 3afHMX NoaBecok
NPOW3OLLEN C MOSIBINEHNEM KavatoLLeiics 3aaHen
BUMNKW, UMW MasTHUKOBOW pblYaXHON (HasBaHue
06bI4YHO COKpaLLAT A0 "pblYaXHON NOABECKM").
MopBecka Takoro Tna BCkope cTarna WUcnonb3o-
BaTbCs MOBCEMECTHO, YTO Mbl Habrogaem Ao cnx
nop, XOTS MO CPaBHEHUIO C NepBOHAaYarnbHOM
KOHCTPYKLUMEN B pesynbTaTe ee pasBUTUS, Npu-
MEHEHMSI COBPEMEHHBLIX MaTepuarioB, U coBep-
LLIEHCTBOBAHMA WCMOSIb3YEMbIX aMOpPTU3aTOPOB
MOSIBUNIOCh MHOXECTBO BapWaHTOB Takol mog-
BECKM.

OpHo U3 rmaBHbIX TpeGoBaHWI K 3afHeii noaBecke
TI0BON KOHCTPYKLMM - CNOcoBHOCTL obecneunTb
pacnonoXxeHne Konec B OQHO NMOCKOCTH, a Ocu
Koneca - nof NPsSIMbIM YrroM K OCEBON MUHWU
pyneBoii KOMOHKU. 3TO 3aBUCUT OT NPOYHOCTY U
KECTKOCTW MOLABECKM, a TaKke OT CroCoBHOCTY
LIAPHUPOB BbIAEPXUBaTb BbLICOKWE OCEBbLIE U
paguarbHble Harpysku.

UWaptmp Puivar nogseckm

CXEMbI 3aHEN MOLABECKM ......vvvvveeeeeeeiiireeeeeeeseitaereeeeseetaneeeeessansnnns

2 TopBecka pblYaXHOro Tuna

Mpuxyun delicmeus

PblyaxHas nogsecka - 3TO pasHOBUAHOCTb
aBTOMOOMIMBbHOW NMOABECKN C MOMEPEYHbIM pPhbl-
yarom. OHa COCTOMT U3 LapHUpa, PacronoXeH-
HOTO rOPU3OHTArLHO B NEPeAHen YacTu pblvara,
KOTOPbIN 3aKpennseTca Mexay 6okoBbIMK ane-
MEHTaMW paMbl UMK Ha 3aAHel YacTu KapTepa
MO3BOMNSAET pblyary nepemeLLaTbcs BBEPX U BHU3
no ayre (cm. puc. 8.2a). 13 ocn kayaHus BbIXoaAT
ABa pblyara, Mexay HUMW HaxoauTcs 3apHee
Koneco, KOTopoe 3aKkpennseTcs Ha ocu, duk-
CUpyeMoii Mexay KOHLaMu 3ThX pbiyaros. [ns
obecrieyeHnss  MoppeccopeBaHns  XOA0BOW
4acTu U ralleHus BO3HWKAKOLMUX NpU 3TOM
konebaHuin Mexay pbl4arom NoaBeckn U pamoin

yCTaHaBnueaeTca OAuH mnnun ABa
APY>XXUHHO-TAPaBNNYeCcKux AneMeHTa,
Ha3blBaeMbIX amMmopTmnsaTopamu. YpoaeHb
CITOXHOCTK amopTu3aTopoB CyLLECTBEHHO

pasnu4aeTcs B 3aBUCUMOCTU OT MaLUWHbl, HO B
GOnbLUMHCTBE CrlyyaeB OHW  MpPenCTaBnsioT
coboit LMIVHAPUYECKYHO MPYXUHY,
YCTaHOBIIEHHYIO CHapyXu TMApaBruyeckoro
amopTu3atopa (cm. naparpad 3). Kpennenus c
oboux KOHLIOB amopTu3aTopa Mo3BONsT emy
noBopaynBaTbCH NPU NepeMeLleHnn pblyara
NofBECKU.

AmopTtusaTop

Puc. 8.2a OcHOBHOe pacnosnoxeHue pbiuara U amopTU3aTOPOB 3aAHeiN NoABeCcKU



8*2 3aaHAaA noaBecka

1 CmarnbHoll pbltaz
2 Ocb (6onm) wapHupa |
3 [ucmaHyuoHHas emyrika
4 Bknadbiwu

5 BHympeHHue emysiku
B Kpbiwku wapHupa
7 LUauba
8 Tlaliku

B  pblMaxHOW  nogBecke  TPagWLMOHHOM
KOHCTPYKLMW COAEpXMTCA ABa amopTusaTopa,
No OAHOMY C KaXaoW CTOPOHbI, KOTOpble
3aKPENnnsTCS Ha pblyare nepeg ocbio U
crnerka HaKIMoHsIIOTCA Briepes Ans 3aKperneHns
Ha 3aHeM nogpamMHuke. Ha cerogHs, He cumtas
HEeCKOMbKNX mogenen TPaAVLIMOHHOM
KOHCTPYKLWN, Ha MOTOLWMKIAX MpUMeHSeTcs
OAVMH amopTu3aTop Unn "MoHoamopTusaTop”
("monoshock"), koTopbI 3akpennsieTcs no
LEHTpy pblbara nopasecku nepen  3agHUM
KOMecoM Mpu MOMOLLM CUCTEMbl Pbl4aroB,
COEAVHSAIOLLMX pblyar MoABECKM, aMopTU3aTop 1
pamy.

Puc. 8.28 KoHCTpyKLMsi NIUTOro antoMMHMeBOro pblyara noasecku [Yamaha FZR600]

KoHcmpykyus pbiyaza nodeecku

Ha npoTsixkeHU MHOrVX NeT AfA USrOTOBINEHWS!
pbl4aroB MOABECKW MCMONb30BANMCh CTallbHble
TpyObl MNX LUTaMMOBKY C yCUNUTENsIMA B BUae
KOCBIHOK B MECTax MpPUCOEAVHEHUS pblyaros
K Tpybe wapHupa noasecku (cMm. puc. 8.26).
Ctanb obnagaeT XOpOLUMM COOTHOLLEHUEM
MPOYHOCTM 1 Beca, HO Ans obecneyeHus XecT-
KOCTU, HEOOXOAMMOW Ans pbiMara NoABECKM MOLLE-
HOro MoTouukna, Tpebyemble pasmepbl ceye-
HUA CTanbHOro pblyara CUMbHO YTsHxenuniu Gbl
MOABECKY.

Jlyuweln ansTepHaTVBON CTann SBNSETCS anto-
MWHUWEBBIA Crinae (CM. puc. 8.28), €ero MPOYHOCTL U
BEC NPUONM3NTENBHO B TPU pa3a MeHbLLE, YeM Y
cTanw, criefoBaTerbHO, ANs CO3haHns anoMu-
HWEBOTO pblyara, aHarormyHoro cTanbHOMY,
notpebyeTcs yBenuunTb ero B Tpu pasa. Ho
yBenuyeHve nrolam conpoBoXaaeTcst
YBEMNUYEHNEM XECTKOCTU, U artoMUHWEBbIN pbiHar
rnoageckn, obnagatowuii  OAVMHAKOBLIMA  CO
CTarnbHbIM MPOYHOCTLIO Y BECOM, haKTUUYECKN
OyaeT HaMHOro ecTye.

CrienoBaternbHO, MOXHO MOBbICUTL JKECTKOCTb, He
yBenuumnBas BEC, UM MONYY Tb XKECTKOCTb, KaK Y
CTanm, HO Npu CHYDKeHUM Beca. [1ns nosbILLEHNS
JKECTKOCTU HEKOTOpbIE pblyari NOABECKN UMEOT
13rub, ocobeHHO 3TO 3aMETHO Ha NpUMepe pbl-
Yara "Gull-Arm" (kpblno Yawikv) komnaHuy Honda
[locTnyb NOBBbILLIEHNST XECTKOCTV 6e3 U3NNLLHEro
YBEMVHEHVSI Pa3MeEPOB MOXHO APYIM CriocoGoMm,
BbINOMHWB pbiMar NOABECKV TPEYTONbHbIM, KaK 3TO
chenana komnanma Honda B cnyyae pblyara
Tri-Arm (cm. puc. 8.2r). Kpome Toro, Takas
KOHCTPYKUMA pblyara no3BonseT 3aKkpenuTb
amMopTu3aTop 3adHel NMogBeckV TUMna KaHTuresep
("cantilever") (cm. puc. 8.46, ctp. 8.12). Tam,
rAae ncrnonb3yeTcs antoMUHUEBbIA Npodurs ¢
Oornbluoli  MroLaAbIo  CeYeHUs,  artoMUHUIA
LUTaMNyeTCs Uv NpokaTbIBaeTCs AR CO3AaHUA
BHYTPEHHUX Neperopogok. MNeperopoakv npuaaoT
CeYEHVIIO TPEYTONbHbIA Ui KopoBHaTbIi Npodourib,
Bnarogaps KOTOPOMY 3HaYUTENBHO MOBbILLAETCA
XecCTKoCTb. Kpome Toro, 310 03Ha4aeT, YTo BHeLL-
HMe CTeHKW pbldara MOXHO cpenaTtb bonee
TOHK/MM.

Ha paHHbI MOMEHT MarHueBble crnasbl U yre-
nnacTuk obecneymBaloT Haunyyllee CooTHOLLe-
HWE >KECTKOCTU U BECA, HO OHM MOKa CHUTALOTCS
3K30TUYECKUMI MaTepuanamm 1 YpessblHaiiHo
Aoporn. KoMnosnumnoHHble maTtepuarnbl, Hanpu-
Mep, CouETaHVie yrTernriacTuka ¢ arnoMIHEBLIMM
coTamu, MOryT obecreyBaTb OFPOMHYHO XKeCT-

KOCTb B onpefeneHHbIX HanpaBleHnax
Harpy>xeHus.
OpaHopblyaxkHas noaBecka

MpenMyLLECTBO OAHOPLIHAXHON NOABECKM Oblo
0oBHapyeHo Grarofapsi COpeBHOBaHMAM Kracca
3HAYPO, FAe HEOTLEMIIEMbI MUT-CTOMbI U HEOO-
XOAMMO, YTOObI Ha HUX 3aTPa4MBaIIoCh Kak MOMXHO
MeHblLUe BpeMeHu (cm. puc. 8.2a). OaHopblbax-
Hasi nofBecka Mo3BOrsiET NPOBOAUTL 3aMEHY
3aHero Korneca ropasfo GbiCTpee, NOCKObKY
KOINeco KpenuTcst K CTynuLe, Ha KOTOpPON ycTa-
HOBMeHa 3aHssA 3Be3a04ka 1 TOPMO3HOM anck. B
CBSI3M C 3TUM HET HEOBXOAMMOCTY CHUMATL LiEMb
CO 3BE3004KM, @ AUCK MOXXHO OCTaBUTL B CyrNopTe.
K cTynuue koneco KpenuTest Npit MOMOLLIM LUIMANEK
Np1BOAA, MPEACTaBNSOLLMX CO CTYNMLIEN eanHoe
Lieroe, Npy 3TOM KOMECO MOXHO CHSATb ckopee
BOOK, YEM Hazaf.

HepocTtaTok ogHopbIHaXHbIX NOABECOK COCTOUTE
TOM, YTO Afia obecneyeHnst JOCTaTOUHOMN XKeCT-
KOCTU UX HeoOXxoaumMo Aenatb ropasgo donee
KPYMHBIMM, NOCKONbKY OAWH pblyar usrubaetcs
cunbHee, Yem aBa. Kpome Toro, oHn obnagatot
TEHAEHLIMEN K CKPYUMBAHMIO, YTO MOXET BbI3bIBaTb
TUMPOCKOMMUYECKNE MOMEHTbI, YXyALlatoLme yn-
paBneHue.



3agHAA noaBecka

Puc. 8.2r AntoMnHMeBbIN pblyar NoaBeCcKU TpeyronbHou KoHCTpykummn (Honda CBROOORR)

1 [lepedHss Hanpasnstowasi yenu 5
2 3alHsis Hanpasnsowas uenu 6
3 Ckonb3sauwul bawmak npusodHol yenu 7
4 Peeynupoeo YHble 6onmbl npugodHoU ueru 8

1 bBonm ocu wapHupa

2 KoHmpswas ealika
3 PeaynuposoyHbiti 6bonm
4 CarnbHuk

5 CmoropHoe Konbuo
6 [ucmaHyuoHHasi emyrika
7 LapukonoOwunHuK

8  Uezonb4amsiti MOOWIUMHUK
9 Ocb wapHupa

10 Waiba

Bmyrika 9 LapukonodwunHuKu
MNbine3awjumHoe yrnriomHeHue 10 LleHmparibHasi ducmaHyuoHHas emyrika
lMbie3awyumHoe yriomHeHue 11 Ueonbyambiti MOOWUMHUK
CmoriopHoe KorbUo

Puc. 8.20 Peivar ogHopbiyaxHow noaBecku (Triumph Daytona)



8*4 3agHAA noaBecka

}@ 1 rlalka
2 YrnomHumeribHble
/ / Kosnayku
3 [lodwunHuku
4 BHympeHHsis smyrika
5 Pbiyae nodsecku

6 [lpecc-macneHka
7 Pama
8 Ocb wapHupa

Puc. 8.2e LLlapHup pbivara nogsecku B paspese

B npedcmaesneHHOM rnipumepe Ucriofib3yromcesi U2ofibYyambie MoOWUNHUKU. Ha MHozaux dpyaux
MmodenisxX npuMeHsIromcesi myrku (MOOWUMHUKU CKOXXEHUST), @ Ha pside MalwUH ycmaHaenuearomest

KOHYCHble poriuKosble MOOWIUMHUKU.

OpHako 13rmb n kpyyeHune pblyara MoryT ObiTb
HaCTOMbKO e MONE3Hbl, CKONMbKO U BpeaHbI.
[loctaTouHO MHTEPECHO CpaBHEHVE MOBEAEHWSI
OBYXPbIY2)KHON 1 OOQHOPBIMaXHOW MOABECKU NoA,
BO3AECTBIEM CWS1, BOSHUKAIOLLWIX NMPU MOBOpOTE.
OpHopblHavkHan NoaBecka Jierde ckpy4mBaeTcs,
obecneynBas 60MbLUMIA Yron MO OTHOLLUEHMIO K
NPOAONBHOM OCY MaLUMHbI, APYrMMUX CIIoBaMU,

rnogpyrMeaeT  KOMeCOM B HarpasreHut
BbIGpaHHO TpaekTopuu LOBUKEHUS.
TeopeTuyeckn 3Ta  OCOGEHHOCTb  HOCUT

OTPULIATENBHBIN XapaKTep, NOCKOMNbKY U3MEHSIET
paguvyc KpUBOIW, YyBEnuuuBas TpaekToputo
nosopoTta MaluHbl. OgHako, daKTuyecku,
aToT adpdpekT "camonogpynveaHms”
CnocobCTBYET CTabUNM3aLMN MaLLNHbI.

Ocb KayaHus 1 noALNNHUKN

Ha 6onbLUMHCTBE MOTOLWKIOB pbiyar NoABECKM
BpalLi@eTca Ha CKBO3HOM GonTe, nocpecTsoM
KOTOPOro pblvar 3aKpennseTcs Mexay AByMS
BOOKOBbIMU 3rieMeHTamu pambl (CM. puc. 8.2€).
Kpome TOro, CyLLECTBYIOT ~KOHCTPYKLMW, Y
KOTOPbIX OCb BpaLLEeHUs pblyara Kpemnutcs K
KapTepy, OObMHO Takasi Cxema MpUMEHSETCA Ha

CrOPTVBHBIX ~ MOTOLMKMAX C  NPOAOSBHBIM
pacronoxeHem V-06pasHoro
OBYXUMNMHOpoBOro  Asuratens  (Mpy  Takoi
cxemMe AN pasMmelleHuss  nepegHero

uunuHapa ABuraTtenb okasblBaeTcs Aarblue
CABWHYT Hasaf Mo CpPaBHEHMIO C HOPMaIlbHON
KOMMOHOBKOWN, MHa4ye CUMbHO yBenu4MBaeTcs
KonecHast 6asa unu ykopauuBaeTcs pblyar
MOABECKM - MOTOLWIKITBI KoMnaHuy Ducati, Honda
Firestorm), Taioke Takas cxema BCTpeYaeTcs Tam,
rae BoobLle TpaguUMoHHas pama OTCyTCTBYEeT
KaK TakoBasi, 1 BCe ArieMeHTbI (BKIto4as NepeaHion
nogBecky] Kpensitca Ha GonTax K CUNoBOMY
arperaty (MOTOLMKNbI C YeTbIpexKnanaHHbIMM
OMMO3NTHLIMK ABUraTeNnsMM KomnaHum BMW).
Ha MoToumknax ¢ kapgaHHo nepesadei B ka4ecT-
BE OCM BpalLLieHUs HEMNb3s UCTOML30BaTh CKBO3HOM
©onT, nockonbKy KapAaHHbIA Bar pacrionaraeTcs
BHYTPW pblyara. BmecTo Hero ucnonb3aytoTcs
yKOpo4eHHble nanbLypl (CM. puc. 3.2u-K, cTp. 8.6).
[ns Toro 4Tobbl BbIAEPKMBATL BO3PACTAOLLYIO
Harpysky Ha MOALMNHUKA PbIYa>KHOW MNOABECKU
MOTOLIMKMOB C KapAaHHOW nepepadveil, oHu
OO0rKkHbI 0briaaaTs GorbLLIMM 3aracoM MPO4HOCTU.

B pbMavkHOl noaBecke MOTOLMIKIOB NPUMEHSIOTCS
NOALLMMHUKA Pa3nAYHBIX TUMOB, BbIGOP B KAXKOOM
KOHKPETHOM Cryyae 3aBWCUT OT CamMoN MalLMHbI
1 ee npeaHasHadeHus. [MoALLMMHVKA CKOMbXEHWS
MCNonb3yloTcA Ha HeGoMbLUMX MaluMHaXx, rae
CTOMMOCTb ropasfo BavkHee MtobbIX Xapakrepuc-
TUK. Hanbonee LWMPOKO NPUMEHSOTCA Uronb-
yaTble MOALWMMHWKA, XOTS MHOTAA OHW UCTIONb-
3yl0TCS B Nape C LUapuKonoALNNHUKaMK,
HaperneHHbIMK cernapaTopoM. Takast KoMBuHaLms
NOALLUIMHUKOB XOPOLLIO BbIAEPXUBAET OCEBbLIE U
paguarnbHble Harpysky, KOTOpbIM NOABEpPratoTcs
onopbl pbivara nogeeckn. VHorga npymensioTes
KOHWYECKNEe PONUKOBbIE MOALLUMHUKA, OHM
XOPOLLIO BOCTIPUHMMAIOT BCEBO3MOXHbIE Harpys-
KU, HO, MOCKOMbKY OHU paccHMTaHbl Ha paboTy ¢
HEKOTOpbIM MPeABapUTENBHBIM Harpy>XeHWeM,
HeobxoanMo obecrneunBaTb COOTBETCTBYHOLLYHO
3aTSHKKY OCU KayaHWs pbiyara. B GonbluvHcTBE
CMy4YaeB OKOHYaTEnNbHbIV BbIGOP 3aBUCUT OT
crnocoba KpernreHus pbidara NoABECKU Ha pamve r
Harpysok, BO3AE/CTBYIOLUMX Ha Hero. OgHUM 13
MOCHEeAHNX KOHCTPYKTUBHBIX PeLLEHUiA, KoTopoe
CTaHoBWTCA BCe Oonee pacrpocTpaHeHHbIM,
ABNAETCH MPUMEHEHWE AN KpenneHus
pbldara nogeecku perynupyemoro 6onta, ycra-
HaBMMBaeMOro B OTBEPCTVE pblvara NoaBecku 1
drKeMpyemoro B pame KoHTpraikow. pn atom
paMa He MpUTAMVBAETCH K pblvary MoaBECKM,
Takas CXemMa B OCHOBHOM MPUMEHSIETCS B
COBOKYMHOCT C pamamy, BbIMOMHEHHbIMU U3
cnnaea.

PacnonoxeHue anasHol

nepedayu

Ocb BpaLLEeHNs pblyara NogBeckn JOImkHa ObiTb
MaKkcymarbHO NpubnuxeHa k BEOMoMy Bany
KOpoOKK Nepenad, 4Tobbl obecneunTts nogaep-
)aHne MOCTOSIHHOTO PacCTOSIHUS MeXay Be-
JOMbIM BarioM 1 ocbto 3aaHero koneca. Ecrin ocb
BpalLeHUs1 pacronaraeTcsl 3a BEOMbIM BarioM,
TO NPV CMELLEHUN pblYara NoABECKM BBEPX WU
BHU3 adhcheKTVBHOE paccTosiHUE MeXay BarioMm U
OCbiO 33[HEro Koreca MoCTOSIHHO U3MEHSOTCS,
crefoBaTenbHO, MOCTOSIHHO UBMEHSIKOTCS HaTs-
KEHVE LIEMW UM PEMHS Ui iriiHa Barna (CM. puc.
8.2x). [ins obecneyeHns NOCTOSIHCTBA paccTo-
SHIS OCb BLIXQAHOIO Baria W 0Cb BPALLEHUS pbiHara

OOIKHbI COBMaaaTh, HO Ha MPAaKTVKE 3TO OYeHb
CNOXHO ocyLlecTBUTb. [MoaTomMy B rmaBHOM
nepesaqe noboro TUna AoMmKHbI YUUTLIBATLCA 3T
M3MEHEHUS U COOTBETCTBYHOLLIVIE VM HELOCTATKU.

LlenHas n pemeHHas nepegaya

Ha MaLumHax ¢ LienHbIM Unn pemMeHHbIM MPYBOAOM
0OCb BpalLLIEHWS pbldara NofABECKW pacronaraeTcst
B HernocpeacTBeHHOW Grm3ocTn 3a BedyLlen
3BE3/104KOM MK LLK/BOM. B cryyae npymMeHeHust
LienHoro npviBoga HeobxoAuMo obecneumBaTth
BO3MOXHOCTb PErynypOBKU PacCTOSHUS MeXay
BeAyLLel 1 BeAOMOI 3Be3foqKaMu AnA ydeTa
PacTshKeHVs Lienm B npoLiecce aKcrryaTauym. 31o
obecneunBaeTcs 3a CHET CMELLIEHNS OCK Korneca
K BeAyLLlemy Bany unu ot Hero (CM. puc. 8.23).
OBbI4HO ANA CMELLEHUS OCU Ha KOHLiaX BUMKW
BbIMOMHEHbI NPOPEesu, XOTs HeKoTopble pMbI
npeanoYnTaloT ycTaHaBNMBaTh OCb KayaHus
pblyara NoABECKW Ha perynsrope B Buae Bpa-
LjaroLerocs akcLUeHTpuka (Heobxoanmoro B
OfHOpPbIYaXHbIX NofBeckax) Ans obneryeHus
LISHTPOBKM 3aAHero koneca. EAMHCTBEHHbIN
He3HauNTeNbHbI HEOCTATOK AKCLIEHTPUKOBOTO
perynsitopa CoCTouTe TOM, YTO NP PerynmpoBke
HaTSHKEHWA1  LieNn  HECKONMbKO  M3MeHsieTeA
BbICOTa OCU Koreca.

KapaaHHas nepegava

KappaHHbI Ban pacnonaraeTtcs B OO4HOM W3
pbI4aroB NoABECKN NEPNEHAVKYNSPHO K OCK ero
KayaHusi. 3TO O3HaYaEeT, YTO NPUMEHUTL OObIK-
HOBEHHYIO CKBO3HYIO OCb HEBO3MOXHO, 11 BMECTO
Hee UCTorb3YTCA KOpoTKMe narnbLbl (CM. puc.
8.2v1). Kaptep rmaBHoi nepeaym npykpennseTcs
K KOHLY pbl4ara npv nomowum 6onrtos. Crneuy-
anucTtbl komnaHuii Honda n BMW pacnonoxwinm
KapAaHHbIA Ban B €QWHCTBEHHOM pblyare of-
HOpbIYaXHOM noaeecky: Honda - Ha MogensbHOM
psge NTV, a BMW- Ha MoToLKIax ¢ YeTblpexkna-
NaHHbIMK OMMO3UTHBIMM ABUraTensiMu (CM. piuc.
8.2k, cTp. 8.6). Pbivar nogsecku Tvna "Paralever”
komnaHun BMW cogepxuT gBe ocu KadaHus
crepeav 1 csaay (HEMOCPEACTBEHHO 32 OCHOBHOM
OCbl0 KayaHus, nepen KapTepoMm rrnaBHOMN
nepeaaqu) Anst yMeHbLLEHUA BIMAHUSA KPYTALLErO
MoMeHTa (cm. puc. 8.2n, cTp. 8.6). KappaHHas
nepenada He TpebyeT perynupoBKy, YTo AenaeT
ee Boriee MpocToil B 3TOM OTHOLLEHUW. TeM He
MeHee, [AnNA  y4YeTa  BepTUKANbHOro
nepemeLLieHnst TpebyeTca ycTaHOBKa KapAaHHOMo
LIapH1pa B panoHe OCK KayaHus pblvara nog-
BECKW, TakKe OIS y4eTa U3MEHEHNSA pacCTOSHNSA
npu BepTUKanbHOM MepemMeLleHnn AormkHa
obecneynBaTbCsi BO3MOXHOCTb MPOAONBHOMO
nepemMeLleHnsi camoro Barna B kapAaHHOM
LLApHUPE W KapTepe rmaBHoN nepejayqn.

3 AwmopTusaTopsl

Yempoiicmeo amopmuszamopa

MpeobnapatoLLiee BOMBLUMHCTBO aMOPTU3ATOPOB
COCTOUT HENocpefCTBEHHO U3 Aemndepa un
YCTaHOBIIEHHOW CHAPYXXW HEro LIMMMHAPUHECKON
NpyXuHbl (cM. puc. 8.3a, ctp. 8.7). OpgHako
CyLecTBYeT MHOIO WCKIIOYEHWA U3 3TOro
npaBura, 0COGEHHO KacaroLLMXCA AeMMcepoB.



3agHAA noaBecka 8*5

MNepemetue-
HWe puHara
noaBeckH
X
-
MepenHan Wa
ssoaown | LI
nopsecku BanHAnA 3sesfovKka

Puc. 8.2x CpaBHeHUe pacCTOSIHUA MeXay OCAMU 3Be3foueK Npu
Pa3sNMUHBLIX NOSIOXEHUSIX pblyara NOABECKU

Kozda mexocesas nuHusi 36e3004€K U OCb WapHUpa fiexxam 8 00HoU
nnockocmu, obuwee paccmosiHue Mex0y UeHmpamu 38e3004eK
pasHsiemcsi cyMme paccmosiHusi om rnepedHell 36e3004KuU 00 WapHUpa
pbidaza nodsecku (X) u paccmosiHusi om wapHupa pbiyaza nodsecku 0o
3a0Hell 38e3004KU (Y), mo ecmb X+ Y.

lpu cmeuwjeHuu pbldaza Om 3MO20 MMOMIOKEHUS 8HU3 UIU 88epX
paccmosiHue Mex0y ueHmpamu 38e3004eK (Z) CmaHo8umMcst MEHbUIE YeM
cymma [X+ Y], u HamskeHue uenu yMeHbLIaemcsl.

Puc. 8.23 MexaHU3M perynmpoBKW HaTsDKeHUA Lenun
(Yamaha FZR1000)

1 Bonm peaynupos8o4YHO20 MexaHu3Ma

2 KoHmpsiujasi 2alika

3 Briok Hamspkumenisi

4 Memku Ons yeHmMpuUposaHus Koreca

YpOBEHb CMOXKHOCTU aMOpTU3aTOPOB OTPaKaeT
TUN MalLWHbI, HA KOTOPYO OHW YCTAHABMMBAKOTCS.
Tak, Hanpumep, amopTU3aTopbl MPOCTOro
cKyTepa  4acTo  COCTOST W3 mapbl
KOHLIEHTPUYECKUX TpyG C YCTaHOBOYHLIMU
KpOHLUTEHaMn Ha 06ouX KOHLAaX, CHapyu

(Mnn BHYTpU) KOTOPbIX pacronaraeTcs NPyxuHa.

Tak >xe, Kak U B nepegHeil MogBecke MallvH
TaKoro vna, nemMncpupoBaHme He
npegycmoTtpeHo. bBonee KkpynHble  MalUMHbI
NpeabaBnstoT Oonblume TpeboBaHNS K MoaBecke,
crenoBaTensHO, HEOBXOAMMO NPUMEHSTTL AEMIT-

Pudar noasecku

CansHikn

Brynku

Ocu wapHvpa

[, F ARV

TpeboBaHMA OTHOCUTENBHO NMOAPECCOPEBaHNSA U
AeMncrpoBaHNs BO MHOTOM aHanornyHel Ta-
KOBbIM AnA nepefHel noaseckw. XKenarenbHa
YCTaHOBKa MPYXVH C MPOrPECCUBHON XapakTe-
PUCTVKOWA, a AnA AeMncMpoBaHns HeoOXoaMO
pasnuMyHoe COMpOTUBMEHWE NPU CXKaTUU U
pacTsDKeHWK, a Taioke Ny BbICTPOM Y MEeAIEHHOM
cokpalleHun amoptusatopa. Kak GygeT noka-
3aHO, MPOTPECCYBHYIO XapaKTEPUCTUKY MPYXXVHbI
MOXHO MOMNy4uTb (B GOnbLLEN U MEHBLLEN MEPE)
pasnuuHbIiMu cnocobamn. KomdopT npu asu-
XKEeHWW AocTuraeTcs 3a cyeT NpUMeHeHUs

6 Kontpatume radku

KoHn4eckue ponvkosse NogLumMnHMky 7 Sarnyiukm

8 PeawHosan MaHxeTa

T

Puc. 8.21 TpaguUMOHHbLIN pbiyar 3agHel NoABecky, 0gHa U3 TPYG KOTOPOro BhINOSHSAET poflb
Kopnyca Ansi kapaaHHoro Bana (Yamaha XS1100)

HECKOMBKWX MPYXVH WU MPYXWH NepeMeHHo
yNpyroctu, a Takke YCTAHOBKW Pasnu4HbIX
KranaHoB 1 Habopa nNnacTuH, KoTopble B CO-
BOKYMHOCTW paboTaloT B COOTBETCTBUM CO CKOPOC-
TbiO NEpeMeLLeHns Unn AaBneHneM Macna B
amopT3aTope.

Ilpyxotesl 1 noppeccopeBanne

CocTaBHse MPYXMHE U IPYKUHE C
IPOT'PECCHBHOM HABMBKOM

B HekoTopol mepe nporpeccuBHasi xapakTe-
pucTuka MoXeT OblTb MofyyeHa 3a cueT
YCTaHOBK/ HECKOMbKUX MPYXUH Ha  Kopryc
amopTtusaTopa. OBbIMHO OHW pacronaratoTcst
ApYr Hap, Opyrom, Npy 3TOM Kadkaas MpyxuHa
obrnafaet pasnu4Hoi YrpyrocTeto. B Havane xona
NOABECKA [IOCTAaTO4MHO Ferko CXvMaeTcs bonee
MArkas U3 [BYX MPYXWH, NO3BOMSAA Korecy
oTcrnexusatb HebonbluMe HEpoBHOCTM Ha
noeepxHocTn Aoporn. Mpn Haesge Ha Gonbluve
HEPOBHOCTW  [IOPOXHOTO ~ MOMOTHA  Msrkas
NPYXVHa OKa3bIBAETCA MOMHOCTBIO CXKAaToW, U
farnbHelillee nepemeLLeHne KOHTponMpyeTcs
©onee XeCTKoN NpYXnHON. Takas KOHCTPYKLWS
obecneynBaeT orpaHNYeHHYI0 MPOrPECCHBHYIO
XapaKTEPUCTUKY, pasfeneHHYlo Ha [Ba SBHbIX
aTana. Hecmotps Ha 3To, oHa obecneqnBaeT
TYHLUNIA KOHTPOIb MEPEMELLIEHNS Koreca, Yem
npu  WCNOMb30BaHUN  OAHOW  MPYXMWHbI
MOCTOSIHHOWN XKECTKOCTU. MpyxwviHa c
MPOrpECCMBHOI  HaBMBKOW (C  MepeMeHHbIM
LiaroM HaBuBKM), nogobHas Tem, 4TO
UCONb3YHOTCA B HEKOTOPbIX TENECKONMYECKUX
BUMKaX, paccyUTaHa Ha NocTerneHHoe CoeanHeHve
BUTKOB C OOHOrO M3 ee KoHLoB (cM. puc. 8.36). o
Mepe Toro, Kak BUTKU MPY>XWHbI NOOYEPEAHO
conpukacatotesi, yBennuneaeTcs addekTiBHas
YNPYrocTb NPYUHbI. Tak e, kak 1 B cryyae ¢
HECKOMbKAMM MPY>XMHaMK, 3TO O3HaYaeT, YTo
YMPYrocTb  MOBLILLAETCA MO Mepe YBenMdeHus
Xoga kKorneca, HO B [aHHOM cryyae
NPOrpeccuBHas XapakTepuctka mnydlle, Yem
NPV HAN4WK ABYX OTAEMBHBIX MPYXMH.
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Kpbiwku wapHupa
Konmpsiwas 2atika
Ocb wapHupa
CarnbHuk
lModwunHuk
lnacmuHa
Mmacrioynosumernsi
Baenywka

7
8  Bmyrka amopmusamopa
9
1

CURWN

Ocb wapHupa
0 PesuHosas maHxema

Puc. 8.2k Pblyar 3agHei ogHOPbLIYaXXHOM NOABECKU, BHYTPU KOTOPOro pa3MmeluaeTcs Basn
rnaBHou nepegaum [Honda NTV]

MHeBMaTNYECKas YNpYrocTy NpOrpeCccUBHON XapaKTEPUCTUKM.

1 NTHEBMOMEXaHUYecKas noasecka I'Ipy>K|/|Ha OTHOCUTENBHO HeBbICOKO‘lfI XECTKOCTU
BbIMNOSTHAET OCHOBHbIE Yrpyrne CBOUCTBA, HO Mo
B HauGonee NPOCTOM WUCMOSHEHUU Y3rna Takoro

. N Mepe YBErMUeHUs1 Xofa HauHaeT CKasbIBaTLCs!
Thna K CTaHAAPTHOWN LIAMMHAPUIECKON TIDYKNHE g0 e pospacTatolLero AaBneHIst Bo3nyxa.
[oGaBneHo JaBrneHve Bo3ayxa Ansa npuaaHms

1 Kapmep anasHoll nepeda HU 29 K

2 Ocb wapHupa 23 llaii6a

3 [lodwunHuk wapHupa 24 Bmymka

4 Ocb wapHupa 55 aika

5 KoHmpswas 2alika 26 Illai6a

B [lMnacmukosasi KpbiliKa 27 Bmyrka

; ),\;(;"f,f'xz ma 28 Pnbivyae 3a0Heli nodsecku

9 Xomym 29 [Nnacmukosast KpbiwKa

10 PeakmueHas msza 30 KoHmpsuwjasi 2alika

11 B 31 Ocb wapHupa

12 Bmyma 32 [ModwunHuk wapHupa

13 lllat6a 33 Macroyrosumerns - ycmaHaenusaemcsi
. Ha pside MOMOYUKII08

14 Talka 34 Xomym

15 CmonopHoe Kornbyo 35 Matpkema

16 LUaiba 36 Xomym

17 Bonm nepedHez0 KpoHwimelHa
peakmuegHol msieul ocb wapHupa
mopmo3sHoli nedanu

18 Bmyrka

19 UWaiba

20 ratika

21 [py»xuHHO-2udpasnuyecKuli
anemMeHm 3adHel ModsecKu

Puc. 8.2n MnaBHas nepegaya u pblyar nogBecku Tuna Paralever komnasum BMW

AMopTU3aTOpbl TAKOro TUNa obbIMHO copepXat
KnanaH, 6rarogaps KOTOpoMy MOXHO 3aJaBaTb
[aBrieHne Bo3ayxa Npu NomoLuy Hacoca wunu
MarucTpanu cxartoro Bosgyxa. Obbem cogep-
XalLerocsi B amopTu3aTopax Bo3fyxa HEBETVK,
Mo3TOMy A1 06ecrneyeHusi OaVMHaKOBOIO AaBmne-
HMA B 0OOUX amMopTU3aTopax OHW YacTo obbe-
OVHSIOTCS Mpy MOMOLLM LwnaHra (cMm. puc. 8.38).
JlorvyeckvM NpoformKeHMEM OMUCAHHOTO Bbille
MOXET ObITb MOMHOE OTCYTCTBUE MPYXKUHBI KaK
TaKOBOW; MPYXVHA MOXET ObITb 3aMeHeHa Cxka-
TbIM BO3yXOM B Ka4eCTBe OCHOBHOI ynpyrow
cpeapl (cMm. puc. 8.3r, cTp. 8.8). [lo HegaBHero
BPEMEHU aMOopTU3aTOpbl TaKOW  KOHCTPYKLWM
OblM  TPYAHOOOCTYMHbI K3-32 CBOEN  BbICOKOW
CTOMMOCTU W MOCTaBMAMNCH UCKIHOYUTENBHO B
BUOe [JOMonHWUTENbHOrO  06OpYyAOBaHWS, HO
ceiiyac HekoTopble 13 OOMbLUMX  SMOHCKUX
TYPEpOB (TypUCTAYECKMX MOTOLMKITOB) CEPUIAHO
OCHallalTcA NHEBMATUYECKo noasecko. B
Havboree coBepLUeHHOW OpMe MOTOLWMKI
ocHalwjaetca GOpPTOBbLIM  KOMMPECCOPOM,
KOTOPbIA MO3BONSET W3MEHSITb  KECTKOCTb
YNpyroro anemeHTa NoABECKN BO BPeMsi €34bl.
MogBecka Takoro TunNa Ha camom Jene
BENUKONenHo  paboTaeT,  eOUHCTBEHHbIN
CYLLEeCTBEHHbIA HEAOCTaTOK, KOTOPbIM OHa
HaferneHa -3T0 BbICOKasi CTOMMOCTb U CITOXHOCTb
BCell CUCTEMBI, BKITOYAOLLIEN KOMMPECCop.
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Puc. 8.3a [etanu cTaH@apTHOro ruvpa-
paBnuYeckoro amoptusatopa
1 BepxHss npoywuHa B BHympeHHss1 npyxuHa

KpenneHusi 9 KnanaH amopmusamopa
amopmusamopa 10 lMopweHb

2 laika amopmu3samopa

3 PesuHosblll 11 MHe3do npyxuHb!
ozpaHu4dumers 12 Kopnyc

4 Koxyx (moribko onst amopmusamopa
dekopamusHbix yenell) 13 KnanaH xoda cxxamusi

5 Llimok amopmu3amopa 14 HuxHss npoywuHa

B lNpyxuHa KpenneHus

7 CanbHuK amopmu3amopa

HemnguposaHue

MacnoHanonHeHHble
rmapasnmnyeckne amopTu3aTopbl C
LUUIMHAPUYECKOW NPY>KNHON

dopma koprnyca amopTusaTopa HanomuHaeT
TpyOy, B KOTOPOA LLITOK 1 MOPLLIEHL amopTu3aTopa
repeMeLLiaioTCA B OTHOCUTESBHO UAKOM Macrie.
Mo aHanorm ¢ nepenHelt nogseckol gemndu-
pytoLLmin achchekT MUHUMANEH NpW XO4e CxaTus,
3T0 obecneumBaeT GbICTpOe pearvpoBaHue
Koreca npu Haeaae Ha HEPOBHOCTU NOBEPXHOCTU
poporun. MNpu pacTaxeHnun unm xoge otbos
AeMndpmpytoLmin 3cpcbekT HaAMHOTO BbILLIE, 3TO
npefoTBpaLlaeT NoAnpbIrMBaHWe koneca npu
[BVDKEHUN MO HEPOBHOW NoBepxHocTy. Havnbonee
MpoCTo  AeMNMPOBaHNE [JOCTUraETCA 3a CYeT
nepeTekaHnss Macrma Yepes  HeGorbluoe
oTBepCTVE B MOPLUHE, HO 3TO O3HAYaeT, YTo
gemndupyrowmin acpcpektT oamHakoB B 06omnx
HanpaeneHnsx. MoxHo A0CTUYL pasnMyHON
cTeneHn AeMndmpoBaHNsa B KaXXOOM Hanpas-
NEeHUK, YCTaHOBMB NPOCTol 0bpaTHbIA KrnanaH
Takum obpa3om, YToDbl MpU Xofe CKaTUs YacTb
OTBEPCTUI OTKPbIBarack, obecrneumsasi OTHOCH-
TenbHO ferkoe nepemellieHne nopluHs. KnanaH
0ObIMHO COAEPUT OAHY WM HECKOIBKO TOHKWX
mbkux nnactwuH  (wanb), BHelWHuE N
BHYTPEHHME Kpasi KOTOPbIX 0COObIM 0Bpa3om
3adprkeupoBaHbl Ha nopLuHe. MNpu cxamn waiba
npornbaeTcs nof, AaBMNeHVEM aMOPTU3aTOPHO
XWOKOCTW, MPOTEKAIOLLIEN Mo ee BHELLHEMY Kpato
(cm. puc. 8.3p, cTp. B.8.]. Mpu ot6oe oTrbaeTcs
BHYTPEHHASA KpoMKa Liainbbl, obecneynsas
npoTekaHne Macna Yyepes KaHarbl MeHbLUEN
NpONYCKHON CNOCOBHOCTY, a CriefoBaTenbHo,
GonbLunii aemncpmpyroLLmin adbdpekT. B KOHCTpYK-
LmsIX, CoAepXaLLmMX ABa MracTvHYaTbIX KrnanaHa,
OAVH U3 HUX UCTIONb3YETCA Ans AeMNdPOBaHMS
Xopa oxaTus, a Apyron Ans AemndrpoBaHns xoda
oT60s.

OBbIMHO hYHKLMM AEeMMUPOBaHUS Ha Xopax
oKaTus 1 oTbosi YaCTUYHO pasfaerneHbl, YTobbl
ropLLUEHb MO Mepe ero nepemeLLeHns B Macre
rmaBHbIM 06pa3oM KOHTponvposan Aemndu-
poBaHVie Ha XoAe OTOOS (XOTA MpY CKATUN ToXe
NPUCYTCTBYET HEKOTOPLIA AeMNUpyroLLnA 3ch-
cpekT). Torga aemncupoBaHue Ha xogde oxaTus

KOHTpONMpYyoT KnanaHa, HEenoABWKHO
3adpykempoBaHHbIe B HUXHeW vYacTtun
amMopTusaTopa n obecreumBatoLLme

nepeTekaHme Macra (CM. pic.
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Puc. 8.36 MNporpeccuBHasi xapakrepucTmka
NPyXWHbI NpPU MepeMeHHOM lare ee
HaBUBKU

Obpamume eHUMaHUE, KaK MOCMENeHHO Cornpu-
Kacatomesi 8LUMKU MPYXKUHBI MPU ee Cxxamuu.

8.3a). Takas cxema TpaguLUMOHHa ANS ABYX-
TPYOHbIX aMopTMN3aTOpOB, B KOTOPbIX Macro
COLOEPXKUTCS MEXOY HapYXHOW N BHYTPEHHEN
Tpyb6ammn amopTur3aTopa.

["a3oHanonHeHHbIe aMopTU3aTopbl
Mpy TsHKenbIX YCroBUsIX 3KCMTyaTauum BCTaeT
npobnema kaBuTaLm B eMKOCTU ANS amMopTu-
3aTOPHOMN XWUAKOCTU, KOTOpasi CHUXKAET Aemncu-
pytoLLmiA adpcheKT 3a cHeT NpeBpaLlieHns Macna B
HacbllLeHHYl0 BO3ayxom neHy. Kasutaums
npomcxoauT, Koraa MopLUeHb amopTu3aTopa
nepemMellaetcs 6bicTpee mMacna. Macno He
MOXET nepeTekaTb Yepes KranaH AoCTaTo4YHO
ObICTPO, Tak YTO B MOTOKE Macrna NosBIAOTCA
My3bIpbki BO3ayXa. OTO SBMEHVIE CXOXE C TeM, YTO
MOXHO HabrnoaaTs Ha MPeBHOM BYHTE MOTOPHOMO
KaTepa: Koraa OH HauYMHaeT BpaLLaThes, obpasy-
€TCA BUXPb Ny3bIPel, fae HECMOTPSA Ha TO, YTO
BMHT MONHOCTbLIO MOrpyxxeH B Boay. Bosgyx
obpasyeTca nog, BosaelicTBMeM nepenaga Aas-
TeHNA Mexay pasHbIMK cTopoHamu roractu. Kak
6bINo OTMEYeHO paHee, BO3AYX MpeAcTaBnseT
coboit He MyHLLyto AemmndhupytoLLyio cpery. Boaayx
[lOCTaTOYHO Nerko noAaaaeTcs CxaTuio unm
paspeXeHuto, Tak YTO aMopTU3aTop yTpadnsaeT
JAeMndmpytoLLme CBOWCTBa, U NoABecka MOXeT
€BOBOAHO packaumBaTbCs.

4 sk
s—, &,ﬁi""’"
<7

g
]

Puc. B.38 Coo6uwalwouwmueca nHeBMOMe-
XaHU4YeCcKue 3fieMeHThbI 3a4Hel NoaBecKU

Tam, 20e ycmaHaernueaemcs rnapa a/1eMeHmos,
OHU 06bI4HO coobuwyaromesi Mexoy coboll npu
noMowu wrnaHzoe Ofisi  obecrneyeHus
00UHaK08020 0asreHUsI 8 HUX.

Jlesblli anemeHm nodeecku
[Npasbiti anemeHm nodsecku
Kopryc 803dyuwiHo20 KnanaHa
LinaHau

CoeduHumensHasi Mychma
Bo3dywHbIti eeHmMurb
Kpeniextbit 6oim
lpyxuHHas watiba

O~NO U WN -
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Lok amopTie
3aropa
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YanorHeune

wroka

Ll Kopmyc

amopTuaaropa BOSAYX,

HanpaluvBaeTtcs oueBMOHOE peLLEHNE - MOMHOCTLIO
3aMorHUTL  aMopTU3aToOp MaclioM W YCTpaHUTb
CryaLumn NpUYMHON KaBuTaLmK.
CroXHOCTb 3aKnioyaeTcs B TOM. YTO aMopTu-
3aTopbl B Mpouecce paboTbl HarpeBatoTcs U3-3a
perynsipHoro  cxkatusi  1oboro  NpUCYTCTBYIOLLIETO

Bosaywaié gosnyxa 1 MAOPOAMHAMMYECKOrO TPEHWs Macna,

NpoTeKalLLero Yepes knamnaHa Mo BbICOKUM
[JaBrneHneM. 3To 03HaYaeT, YTO Macro pacLUMpPAETCs
n cxumaertcs. CrieposaTensHo, AnA ydeta 3Toro
OOIDKHBI CyLLECTBOBaTb OMNpeAerieHHble  YCroBus.
OpHo U3 peLLIeHuin AaHHONM Npobrembl 3akniovaeTcs
B 3aMeHe BO3JYLUHOro NpoCTpaHCcTBa Haj, Macnom
repmMeTU4HOI KaMepoi, KoTopasi 0BbIYHO 3aMonHAETCA
rasom - asotom. B atom cnyyae no-npexHemy
OOMycKaeTCa paclUVMpeHye Macrna, HO MCKIIoYaroTes
npobriembl, CBA3aHHble C KaBUTaLWeEN, B CBSA3N C
OTCYTCTBMEM MPAMOTO KOHTaKTa MeXay Macrom u
rasom. B amopTtusatopax “[e Kap6oH" (De Carbon),
CHayana MOSBUBLUMXCA Ha aBToOMOOMNAX, B
repMeTUYHON NOSIOCTU Hag, Macmnom (MUnu nog HAM),
OTAENEHHON OT Hero MOABWXHBIM  MOPLLHEM,

8MOPTH3ATOPa conep)MTCA a30T UNK BO3AyX MoA AABNEHUEM (CM.

pvc. 8.3e).

AMOpTVI3aT0pr C BblIHECEHHbLIM
pe3epByapoMm

Ons  uckniodeHnss npoGrnem, CBSI3aHHbIX C
HarpeBoM (NpU 3TOM CHWXKaETCA BSA3KOCTb
aMOpTU3aTOPHOM KUOKOCTM, B pesynbTarte 4ero
YBENMUMBAETCA pacxol W CHWkaeTca 3addek-
TUBHOCTb  AemndpmpoBaHus], Oblna paspaboTaHa
KOHCTPYKUMSI C BbIHECEHHBIM pPEe3epByapoM.

Puc. 8.3r lHeBMaTM4eckMin 3neMEHT Pesepeyap C Macriom 3aKpermsieTca Ha Kopryce

3apgHen noaBecKu

6 anemeHme 3adHell MOOBECKU MaKo2o murna 8030yX

amopTu3aTopa U COEOVHSETCA C HUM MpU MOMOLLM
KaHana wunu rubkoro wnaHra [cMm. puc. 8.3X).

npedcmaerisiem coboll eduHcmeeHHyro yrpyayto coedy. brnarogaps noaBPKHOMY MOPLLHIO N Kamepe B

Puc. 8.34 MpuHuMn gencTBusA knanaHa amopTusaTtopa

B maxom amopmusamope repemeHrHasi cmerieHb demrighuposaHusi docmu2aemcsi 3a c4em UCromb-308aHUST MOHKOL
cmarnbHol npyxuHHoU walbbl, crocobHoli Oegpopmuposambcs nod OasneHueM. Ha pucyHke (A)
amMopmu3amopHasi XXUOKOCMb npomekaem yepe3 obuenpuHsimble KaHarb! (hUKCUPOBAHHO20 CEYeHUsl, mem
cambim, obecrieyusasi demrighuposaHue xo0a cxxamusi. Ecru uHmeHcusHoCcMb Cxxamusi yeenuqumcsi, mo wadiba
6ydem Oeghopmuposamecs, Kak nokasaHo Ha pucyHke (b). lNoxoxasi cumyauust obcmoum ¢ xo0om ombosi. Ha
pucyHke [B] avopmu3amopHas XudKocmb nepemekaem 4Yepes omeepcmusi (hUKCUPOBaHHO20 CeYeHusl, a Ha
pucyHke (") deghopmayus walibbi obecriequsaem ysenuyeHue cKopocmu peazuposaHusi.

pesepByape aMmopTM3aTop NOAAEPKVBAETCA MOg,
ZaBreHvem, kak 6bino onucaHo Bbiwe. Cam
amopTX3aTop MONHOCTLIO 3arONHAETCS MACTIOM,
YTO CUIbHO CHUKAET TerroBbiaerneHme, a noboe
yBenuyeHne oGbema Macna KOMMeHCUpyeTcsi
pesepByapoM.

PoTopHbIi amopTnsaTop

Ha motouwkne TL10OOS V-twin komnanms Suzuki
npeacTaBuna cucTemy ¢ poTOpHbIM amopTu3a-
TOpOoM [MOAOGHBIM TEM, YTO UCMOMb3YHOTCA
komaHgon Williams F1), a 3aTtem ycoBep-
LLEeHCTBOBANa 3Ty KOHCTPYKLMIO Ha MoAenu
TL1000R (cm. puc. 8.33). B paHHoWn
KOHCTPYKUMK DYHKLMM MofpeccopeBaHns v
OeMncmpoBaHns OTBOAATCH ABYM PasfiMyHbIM
y3nam. BHelUHe MpY>XWHHBIA y3en NOXoX Ha
OBbIKHOBEHHBIA  NPY>XMHHO-TVAPABNNYECKUIA
amopTu3aTop, HO HenocpeACTBEHHO
amMopTM3aTop B HEM OTCYTCTBYET, a ero oyHKLMN
BbINOSHAET 3aMOMHEeHHbIA MaciioM LMIUHAP,
BHYTPM KOTOPOrO YCTaHOBMEHA KpbinbyaTka C
obpaTHbIMK knanaHamu. [laHHoe YCTpOMCTBO
COe[IMHEHO C pbl4arom NoABECKN OTAENbHOM
TArOWA, NPY 3TOM NepemeLLieHe pbiyara NogBecKN
npeobpasyeTcs BO BpalleHne Kpbinb4aTki,
obecneymBaroLLeil perynnpyemMoe ConpoTuB-
NeHve Npu NOMOLLM KIanaHoB, Yepes KoTopble
nepeTekaeT Macro.

Pezynuposka demnghuposaHusi u
rpedsapumeribHO20 nodxamusi
MPY>XUHbI

Ha GonblUMHCTBE CMOXHbBIX amMopTU3aTopOB
NPUCYTCTBYET perynnpoBka, npesocrasnstoLasn
BO3MOXHOCTb HacTpamBaTb amMopTM3aTop ANiA
BCEBO3MOXXHbIX yC.l'IOBI/II7I N XapaKTepUCTUK 3KC-
nnyaTtaumu. Ha camom gene notpeGHOCTb B
perynmpoBke MoAYepKuBaeT TOT haKT, YTo
orTUMarkbHbIe XapaKTepUCTUKN paboTbl amopTu-
3aTopa MOryT ObITb MOMy4YeHbl TOMLKO MPU Y3KO
OfpaHUYEHHBIX Harpy3Kkax 1 [AOPOXKHbIX YCIIOBUSIX.
OpHako BO3MOXHOCTb PeryrnmpoBKM, Mo KpanHen
Mepe, 0BecneYMBaeT HEKOTOPYO KOMMEHcaLWo
3TOro HegocTaTka.

MpensapuTensHoe nomxaTue
MPY>KUHbI

Ha Bcex amMopTv3aTopax, 3a UCKIoUYEHVEM CaMbIX
MPOCTLIX, MPUCYTCTBYET Kakas-HUOYAb perynu-
pOBKa NPEeABAPUTENBHOMO NOMKATUS MPYXKVHI.
OHa No3BOrSET MBMEHSTb MoMKaT e MPYIHBI NS
obecrneqeHmnst MOCTOSIHCTBA [OPOMHOIO MPOCBETa
NPV BO3pacTaHWW Harpysku us-3a JoGaBneHus
Beca naccaxwupa unu 6Garaxa. CylectByeT
pacnpocTpaHeHHoe 3abnyxaeHue, yto
MBMEHEHVEM  MpeaBapUTENBHOTO — NoMKATUSA
MOXHO [0BGUTLCA U3MEHEHUS KECTKOCTU Nog-
Beck. Ha caMom Aere 3To He Tak - Ans M3MeHeHNs
KECTKOCTW MOABECKN HEOOXOANMO 3aMeEHSATb
npyviHy. MpeasapuTentHoe nogpkatue npyuH
OnpeaensieT ToMbKO BbICOTY CAAEHBS, MW KOTOPOW
[lOCTUraeTca paBHOBECUE MEXTY Harpyskol u
CTenNeHbI0 CKaTUs NPY>XUHBI, @ CNefoBaTeNsHO, 1
BENVYMHY XOAa MOABECKU.
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Peeynsmop npedsapumesbHo20
rodamusi MpyXKUHbI

lpyxuHa

Pe3uHoebIli oegpaHu4umerns xoda
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Puc. 8.3e NazoHanonHeHHbI amopTusaTtop Tuna De Carbon

a3 nod dasneHuem Haxodumcs 8 MosIocmu ¢ 00HOU U3 CIMOPOH aMopmu3amopa, omoesieHHOU om aMopmu3amopHoU XUOKocmu Mocpedcmsom

1008UXHO20 MopuHs (8).

B cnyyae MUHVMManbHOro npeaBapuTerisHOro
noxaTus MPYXWHbI NpY Nocafke BoAWUTens
MOTOLIMKIT HECKOMbBKO MPOCAAET - A0 JOCTIDKEHNS
paBHOBECUs Mexay BEecOM BoAuTens wu
KECTKOCTbIO NPYXWHbI. B cBA3KM ¢ TeMm, 4To
M3HaYanbHO MpyXxvHa oveHb "Msirkast”, oHa byaet
CUNMBHO CKMATLCS, @ CrefoBaTensHO, BEnMYMHa
aTo npocagku Oyger cyllecTBeHHa. [lpu
MaKCUMaribHOM MpeABapUTENBLHOM  MOAKaTUAN
NPYXXVHa y)xe HEMHOro okaTa (MpyXwvHa, HO He
caM amMopTU3aTop - pacCTosHMe Mexay
TOYKaMMN €ro KpenrieHns ocTaeTca Tem Xe
cambIM), U Npy Nocaake BoAUTENS HA MOTOLMKI
ANS JOCTVDKEHVS] PaBHOBECUS! OHA HE3HAYUTENTBHO
coXmeTcs. ITo 03HaYaeT, YTo MoToLmkn ByaeT
npoceAaTtb He Tak CUMbHO, a CreaoBaTernbHo,
YBENUUUTCS JOPOXHBIA NPOCBET. TakvM 0bpasom,
npeaBapuTenbHoe nogxaTue N3MeHseT He
YKECTKOCTb MPYXUH, @ CTeNeHb UX CxXaTusa npu
nocagke BoguTens Ha  motouukn.  [pn
HeOomnbLLIOM  NpeaBapuTEenbHOM — MOAXKaTUAN
ABIDKEHME MO Cepuin HEPOBHOCTEN [OPOXHOrO
rornoTHa GyaeT oLuyLaTbcs Gornee MArkMM 13-3a
Toro, YTo Xop, noaseckv Byaet GonbLue. Haobopor,
npu GonblUOM NpeABapUTENbHOM MoAXKaTUN,
HECMOTPS Ha TO, YTO XECTKOCTb MPYXWHbI
ocTanack Tol e, ABKeHne ByaeT BOCTpyHA-
MaTbcs Goree >ecTKUM 13-3a MeHbLLEro xoaa
NoABECKM.

[Mpy BonbLuol HarpysKke Ha MaLLMHY 1 HEBOILLLIOM
npenBapuTENbHOM MOAKATUM MPYXXWH MOMOBUHA
X0oAa nofBeckn MoXeT ObITb UcHepnaHa, korga
MalLLIMHa HaXo[UTCs B HEMOABWKHOM COCTOSIHWW,
TaK YTO MpY ABVDKEHWN OTHOCUTESBHO HeborbLLvE
HepoBHocTU ByayT Bbi3biBaTh "npobon” (cpaba-
TbiBaHWe amopTu3aTopa Ao yrnopa unn ucyep-
naHWe xofa noaseckm) noaseckn. B To Bpems Kak
npu ABWXEHUN C HEOONbLUOW HarpysKkom u
GonbluMM  MpeaBapuTenbHbIM - MoMpKaTUEM
NPY>WH BCE HEPOBHOCTW JOPOXHOrO NOMOTHA,
Kpome camblx GonbLLmX, OyAyT BOCMPUHUMATLCS
pavoii W BogMTENeM  K3-3a  YPE3MEPHO
MarieHbKOro xofa NMoABECKM.

M3meHeHVie BbICOTb! MOTOLMKIA BIMSIET Ha MHOMVie
riokasaTeni, BKNoYas reoMeTpuio yrpasneHus
(yron HakroHa 1 BbUMET BUMKMX) W LIEHTP TsbkeCTn. A
370, B CBOIO OYepenb, CYLLECTBEHHO BIMSET Ha
ynpaBrieHne 1 cuny cuenneHusi ¢ 4oporon (CMm.
CTp.7.15, TeKcT Ha cepom ¢hoHe).

Puc. 8.3xx AMopTusatop ¢ pasaefibHbIMU €MKOCTAMU AN ra3a 1 aMoOpTU3aTOPHOM
xupkocTtu (Yamaha FZR1000)

Puc. 8.33 Cuctema c amopTtuszaTtopom potopHoro tuna (Suzuki TL10OOO0S)
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Puc. 8.3u PerynaTtop npeaBaputensHOro
nokaTusi NPYXuHbI

OBbI4HO Arst perynmMpoBKy MpeaBapUTENbHOTO
noakaTus MPY>XMH UCMNONb3yeTcst KOMbLO C
BbICTYMaMu, KOTOPOE MOXHO NepeMeLLiaTb OTHO-
CUTENBHO CTOMOPOB MY NMOMOLL KITkoHa ANs Kpyr-
TbIX raek A0 AOCTVKEHUS Tpebyemoi BENMUMHBI
npeaBapuTenbHOro noaxaTus (cMm. puc. 8.3m).
BonblUMHCTBO amMopTU3aTOpOB OcHaLLaeTcst
perynsitopamyi NpeABapUTENbHOrO MOAXKATUS,
KOTOpbIE MMELOT OT TpeX A0 NATY OUKCUPOBaHHBIX
nonoxeHuit. Ha gpyrux amopTtusaTtopax Ans
perynpoBaH/si MpeABapuTENbHOrO MoaykaTus
ucrionbayeTcsi pesbba Ha Kopryce aMopTUsaTopa,
Ha KOTOpYH HaBopauMBaloTCs Konblia, ynupa-
IOLLIECS B BEPXHIA UMW HIDKHWIA KOHEL} MPYXUHBI.
[Ins perynnpoBKn NompKaTVsi UX MOXHO OTBOpa-
YyvBaTb UMW 3aBOpaynBaTh LO AOCTUXKEHUA
TpebyeMoli cTeneHun nompKaTvsi NPYXWH, Ny 3ToM
KOHTpraiika obecrneyvBaeT NOCTOAHCTBO 3adaH-
HoW perynupoBku (cM. puc. 8.3k). Kpome Toro, B
Tex cryyasix, koraa AOoCTyn K caMoMy amopTusa-
TOpY OFPaHWNYEH K3-3a Er0 PacMONIOKEHUS UMK
KOHCTPYKLWW pambl, MPUMEHSIOTCS AUCTaHLM-
OHHblEe rMApPaBMYECKUE PETYNATOPLI (CM. puC.
8.3n).

AmopTusaums [aemndumpoBaHme]

PerynupoBkoii gemncpupoBaHns U3MeHsoT
CKOPOCTb, C KOTOPOW MOXET NnepemeLaTbecs
Macrio, 3a CHET M3MEHEHMS MPOMYCKHOrO CeYeHNst
OTBEpCTU ANs nepeTekaHus. Perynuposka
AeMnchVPOBaHNA MOXET OCYLLIECTBIATLCS OAHNM
unn asymsa cnocobamu, Npu cxaTun amopTu-
3aTopa W MpU  PacTskeHwW, wunm otoboe.
YnpaBneHve gemndupoBaHnem obbl4HO OCy-
LLECTBAETCS NPW MOMOLLW peryrnsTopa, KoTopbiii
b0 NepeveLLIBET UMY B MacsIHOM kaHare, o
noBOpaYvMBaeT LMNUHAP, ANs COBMELLEHUS OT-
BEPCTUIA Pa3nMYHOro AMaMeTpa C MacrsHbIM Ka-
Hariom (cMm. puc. 8.3wm). Mpy aTom B 0boux cryuasix
NPOUCXOAUT YBENUYEHNE UMW YMEHbLUEHNe
pacxofa macrna yepes MacnsHblii kaHan. B
Ka4yecTBe arnbTepHaTVBbl PerynsitopaM Takoro
TVNa MOXHO WCMONb30BaTb YCTPOICTBO, N3Me-

KoHTpALaA ravka

Konbuo perynatapa

Puc. 8.3k Perynsatop npegBapuTenbHOro nomxaTusi MpyXuHbl pe3b6oBoro tuna c
KOHTpsiLEX ramkon oGecneuymsaeT NMHEWHOE, B NMPOTUBOMNOCTaBNEHUE CTyNeH4YaToMmy,

U3MeHeHue npeaBapuUTesibHOro NnoaoXKaTtus

HstoLLIee 3aTSDKKY MPYXVHbI, KOTOpasi NPUKMMaeT
nakeT MAacTuH (MW ofHY TOSCTYiO Laiiby),
NepeKpbIBAOLLIVX MachsHbIi kaHarn. B pesynstare
3TOro U3MEHSIETCS [aBrieHne, npy KOTOpoM
OTKIOHSIIOTCS UMK MOAHUMAIOTCA MIacTUHbI(A).
WronbyaTble perynstopbl psaa KOHCTPYKLWIA
cofepaT TepMOYYBCTBUTENbHYIO Kancyny,
3anofHeHHyo napacuHoM Unn KUAKOCTbIO,
KOTOpas pacLLMpsieTcs Npy HarpesaHuu. o vepe

HarpeBa amMopTV3aTopa U YMEHbLUEHWS| BA3KOCTM
(@ creposaTenbHO,  yBENMUEHWs  pacxopa)
aMOpTW3ATOPHOIM  XKMAKOCTU  HaromnHUTeNb
Kancynbl pacluMpsieTcs, B pesynbTarte Yero urna
CMeLLaeTCsl BHYTPb MaCHsHOrO KaHara, CHVbKast
pacxol, W BOCCTaHaBNMBasi MNepBoHaYarbHble
XapaKTepUCTVKX AemridpupoBarms. Mpu CHDKEHUN
TeMmnepaTypbl WrMa BO3BpallaeTcs B CBOE
nepBoHaYarnsHoe MomnoXeHue.

Puc. 8.3n M'mapaBnvyeckuit perynsTop npeaBapuTenbLHOIO NoakaTus NPYXuHbI

Tam, 20e ycmaHaenugaemcsi €OUHCMBEHHbIU ueHmparibHbIt amopmu3samop, docmyr K 0bbIYHOMY
MexaHuyecKoMmy peeyrnsimopy 3ampyOHeH. [ns peweHusi npobnembs! usMeHeHue rpedsapu-
mefibHo20 nodamusi MPYXXUHbI MPoU3800UMCS Mpu MOMoUU OUCMAaHUUOHHO20 2UudpasuyecKozo
peaynssmopa, COe0UHEHHO20 C aMopMU3amopoM MochedCmeoM WiaHaa.



3agHAA noaBecka 811

Bce Tpu perynupoBku [npenBapuTenbHoro
nopKaTUA MPY>KMHBI, AemMndupoBaHns oToosA 1
cXaTusa] yacTo BCTpevaloTcsl Ha Havwbonee
COXHbIX aMopTU3aTopax, 0becrneyvBas LLIMPOKUIA
AVanasoH BO3MOXHbIX KOMOWHaLmiA perynu-
poBku. Ha apyrux amopTtusaTopax MoXeT npu-
CyTCTBOBaTb OAHA U [iBE PErynupoBKN U3 TPeX
BO3MOXHbIX, B 3aBYICUMOCTN OT noTpebHocTel
MaLLVHbI " ee npeaHasHaveHns.
XapaKTep/CTVKy HeperyrmpyembiX amopTu3a-
TOPOB MOXHO HacTpauBaTb NyTeEM U3MEHEHUS
KonmyecTBa 1 BA3KOCTU aMOPTU3ATOPHOM >XnA-
KOCTW, YCTaHOBKM MPY>KMH Pa3MYHOI ECTKOCTH,
a xapaKTepucTuku AeMnrpoBaHNS MOXHO
MEHSITb 3a CYET YBENNYEHNS MachsHbIX Apocce-
NUPYIOLLIMX OTBEPCTUI UIM 3aMeHbl "makeTta
nnactuH".

4 CxeMbl 3agHel NoaBECKU

lNodsecka ¢ npozpeccusHol
Xapakmepucmukou

[Mo aHarommm ¢ nepeaHen BUKON, XapaKTepucTUKA
pa60TbI 3a,u,He|7| NnoAaBeckU 3HaYUTESNbHO yny4y-
LaTca npu ncnonb3oBaHUn kakoro-nn6o
YyCT p0I7ICTBa, oﬁecneqvlaaromero nporpeccnBHoe
yBenn4eHne >XeCTKkoCT NoAgBeCKN Nno Mmepe ee
coxatms. B onpe,qeneHHon Mepe 3TOro MOXXHO
AOCTUHb TEM Xe CI100060M, YCTaHOBWB HECKOJTbKO
NPY>XUH UMW NPY>XUHY C NepeMeHHbIM Liarom
HaBUBKW, a TakKKe 3anosiHUB amMopTu3aTop
BO3AYyXOM UNW KakuM-HWOyab ApYyrum rasom B
KauecTBe BCrioMoraTernbHo ynpyr0|7| cpenbl.

HaknoH amopTnsatopos

Mpw TpagnuMoHHON noggecke ¢ ABYMSI amMop-
T3aTopamum MOXHO Jobutbcs addekTa
BO3pacTaHWsl XECTKOCTU 3a CYET HaKIoHa
amMopTM3aTopa OTHOCUTENBHO pbivara NofaBecku
[em. puc. 8.4a).

Ecnn amopTusaTopb! ycTaHoBMEHbI MO, NPAMbIM
YoM K pblyary NoABecku, BEMUYMHA Xoaa
amMopTM3aTopoB W 3adHero korneca npuénu-
3uTenbHO opuHakoBa. MNpu cMeLLieHn BepXHEro
KPOHLUTEiHa amopTu3aTopa Brnepes no xomy
MOTOLMKNa aMopT13aTop pacrnonaraeTcs nog,
OCTpPbIM YTTIOM K pbiyary NoABECKY, U HavarbHbIN
XOf, Korneca BbI3bIBAET OYeHb MarneHbkoe ne-
pemeLLeHne amopTuaaTopos. OfHako 3To CooT-
HOLLIEHWe CTaHOBUTCA Boree NponopLMoHarnbHbIM
no mMepe yBenuYeHUs yrna Mexay amopTusa-
TOPOM U pblyarom rnofsecku. B pesynistate atoro
nofpeccopeBaH e 1 aMopTusaums npy Heborb-
LLIOM MepeMeLLEHNN Koneca NPOUCXOAUT MSITKO,
a Mo Mepe yBemnu4eHUs Xofa Koreca nocTeneHHo
yBenununBaeTca XecTkocTb. [laHHas cxema,
obecrneumBaroLLas orpaHN4YeHHyo NporpeccyB-
HyO XapaKTepUCTVIKy, MCronb3oBariack Ha npoTs-
XKEHUN MHOTUX NET, HO ANSA YyJlleHWs Xapak-
TEPUCTUK Ha BCEM XOAe NoABeECK HeobXoaNMbI
Bonee croxHble ycTpolicTsa.

[lBa amopTnsatopa unm
MOHOaMopTH3aTop?

N3-3a KOHCTpYyKUMK camMOro mMoTtouukrnia amop-
TU3aTopbl AO/MKHbI pacnonaratbCA 4OCTaTO4YHO

Puc. 8.3m Perynsitop aemndpupoBaHus xoaa ot6os (1 ], perynsarop gemncupoBaHusi xoga
cxartus (2] u perynsatop npeasapuTenbHOro NomxaTua NpyxuHsbl (3)

Monsecka
C BEPTHKENMBHEM
PAcnonNoXeHwEM
amMopTuIaTopos
H.16508
{ i e - T

MNogsecka
€ HEKMOHHEM
PEConaxeHuem
aMopTH3aTopOR
G
BeprwkansHoe
PacronoXeHme
aMOPTHIETOPOR
Monqwid xon
Mpomexy-
TOYHOE
nonoxenve
WHcxoaroe
nonaxeHue

Puc. 8.4a MporpeccuBHas xapakTepucTuKa noaBecku, obecrneyMBarojasics 3a cyeT
HaknoHa amopTU3aTopoB

B ucxodHom rnornoxeHuu pbiyaza nodsecku OnuHa amopmu3amopa [ompe3ok AB) oduHakosa rpu
€20 HakI/loHHOU U eepmuKanbHOU ycmaHoeke. [lpu cmelweHuu pblyaza MOOBECKU 88epX,
criedosameribHO, MpU CXXamuu aMopmu3amopa, e2o Xo0 npu eepmukasbHoll ycmaHoske bydem
bornblwie, 4eM y amopmu3amopa, ycmaHoe8IeHHO20 HakiloHHO (ompe3ok AC). Npu nonHom xode
pbidaza nodsecku [ompe3ok Am)xod 8epmuUKaibHO YCMAaHOBEHHbIX aMopMU3aMopo8 CyUUECMBEHHO
rpesbiwaem xo0 aMopmu3amopos, YCmaHO8/IeHHbIX HAKITOHHO.

B Ka0om cryyae paccmosiHue om UcX00H020 00 MPOMEXYMOYHOZ0 MOSIOKEHUST pbldaza noo8ecKu
pasHsemcsi paccmosiHU0 OM MPOMEXXYMOYHO20 MOoXeHUs1 00 MOMOXeHUsI MOIHO20 Xo0a.
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6rM3Ko K 3afiHeil YacTu MOTOLMKIA, HUXHUIA
KPOHLUTEH aMopTu3aTopa 0Obl4HO KpenuTcst
BONM3M ocu 3apHero koreca. JTo 03HaYaeT, YTo
npv ABVXXEHUM MO HEPOBHOCTAM [OPOXKHOMO
MorIoTHa XOZ, aMOPTU3ATOPOB W Koreca okasbl-
BaeTCs NpUONMNTENBLHO OAMHAKOBBIM.  TaKoi
XOf, avopT3aTOPOB O3HaYaeT HEObXOAUMOCTb
BbicTporo nepemelleHuns GonbLuoro obvema
macra Yepes KrnanaHa, 4to NpUMBOAUT K HarpeBy
W NafieHunto BA3KOCTW macna. B oBbIKHOBEHHBIX
(He rasoHanonHeHHbIX) aMopTU3aTopaXx 3TO Takke
ycyrybnset npobnemy, CBA3aHHYIO c
kaBuTaumeir. Mpu aTom Benv4uMHa xofa korneca
OMPaHNM4MBAETCS YCIOBMSIMN HOPMArTbHON paboTbl
aMopTV3aTOPOB, M B TO BPEMS KaK 3TO HE O4YeHb
CYLLECTBEHHO  ANnA  [OPOXHbIX  MaLlMH,
BHEAOPOXHLIM  MallMHaMm  Ana  YnyulleHus
pesynbTaToB YacTo HeobGxoayMa BervqvHa Xoda
BonbLuas, Yem 3To AOCTYMHO.

[ns ymMeHblUeHNA xoAa amopTusaTopa ero
HEeobXOAVMO CMECTUTb Kak MOXHO Aarblue oT
OCK Korneca K OCU KavyaHWs pblyara nofBecku.
HamHoro npolie BbINONHUTL 3TO NpaKTU4ecky,
NPYMEHVB OAVH aMOPTU3ATOP, PACMONOKEHHbIN

nepeq, 3agHUM konecom. Kpome Toro, ucnons-

30BaHNe OJHOro amopTu3aTopa UCKMYaeT

nobon ancbanaHc, KOTOPbIA MOXET CyLLECT-

BOBaTb MeXay ABYMS OTAENbHbIMY aMopTU3a-

Topamu.

YcTaHaBMBaeMbIii TakiM 00pa3oM MOHOaMOPTU-

3aTop MoxeT OblTb HaMHOro wWupe, Yem

TPaAMLIMOHHBIV aMOpTU3aTOp, CrefoBaTenbHO,

MO>HO VCMOMNb30BaTh aMOPTU3ATOPb! M MPY>KUHBI

Boree CNoXHON KOHCTPYKLMM, @ MOCKOIbKY XO4,

amMopTu3aTopa yMeHbLLUAEeTCs, OH MOXET ObITb

kopoye. YTobbl NPOTMBOCTOSATL BO3POCLLUM

Harpyskam, Heobxogumo, UToBbI KPOHLLITEVH NoA,

pamoli Obin AONOMHUTENBHO ycuneH (pacrno-

NOXeEHVe B OTAANIEHWN OT Koreca 03Ha4aeT, YTo

13-3a OTHOLLEHWS MY Pbl4aroB ycunme Ha

aMopTu3aTop BO3pacTaeT TakK e, KaK U 1aru-

GatoLLii MOMEHT pblyara), HO 3TO He FnaBHas

npobnema. OpHa U3 MaBHbIX - Mpobrnema

OXITAXAEHS, MOTOMY YTO Y MOHOAMOPTU3ATOpa,

pasvelLieHHoro  nepef  3adHUM  KOINecoM,

NMOMUMO  yXyALlleHnst ero obaysBa BO3OyXOM,

HabniojaeTca  HarpeB OT  paboTaroLlero

Asurarens. MaBHble npenmyLLEecTsa
MOHOaMOpPTK3aTOpa 3aKIoHaKOTCA B TOM, YTO OH
BCE e OAMH, a CriefoBaTernbHO B CHIDKEHUN Kak
obLLel, Tak 1 HENOAPECCOPEHHON Macchl.

Moagecka Tvna "kaHTUNeBep"
[cantilever]

B noaseckax ¢ MOHOAMOPTW3aTOPOM PaHHUX
KOHCTPYKLMIA MCMONb30BaIICS pbivar TpeyrorbHom
hopMbI, @ amopTU3aTOp YCTaHaBMMBANCA MEXay
3TVIM pbI4aroM U YacTbo pambl, MOABECKY TaKoro
TUMNa nonyynnu HasBaHue “kaHTunesep". Ha
HEKOTOpPbIX MOAENSIX MUCMOSb30BanM KopoTkue
amMopTU3aTopbI, KPEMALLMECS K 33AHEMY nogpam-
HUKY (MoToLmKnbl Vincent 50-x rofo.), a Ha apymix
MPYMEHSIIN O4EHb AMMHHBIE aMopTU3aTOpbI, NPo-
xofslUMe Haj ABuUraTenemM u Kpenswmecs 3a
pyneBoii konoHkon (cMm. puc. 8.46). MNporpec-
CMBHas xapaKTepucTuKa fornydeHa 3a cyeT
3aKpenneHus amopTuaTopa rnog Yriom K Tpey-

Puc. 8.46 NMoaBsecka Tuna kaHTunesep (cantilever]

B npocmeliwell ¢hopme 6 nodsecke mura KaHmuresep UCronb3yemcsi pbldaz MnooeecKu
mpey20rbHOU KOHCMPYKUYUU ¢ €OUHCMBEHHBIM aMopmMU3amopOM, PacroNOXeHHbIM 100 CUOeHbeM

U MornueHbIM 6aKoM.

rofibHOMY pbldary NoABECKU - TaK XXe, KaK npu
HaKrnoHe amopTusaTopa.

FopmsoHTaanb|e aMOpPTU3aTopbI

Ha psige cBoux mogenei komnaHua Harley
Davidson pasmellaeT amopTusaTopbl noj
ABuratenem Tak, 4tobbl Ux 6bIno He BUAHO, 1
MackupyeT pblyar noABecku AN cosgaHus
BUAVIMOCTM >XECTKOW MOABECKU TUMNa XapATeiin
(hardtail). Mpn aTom KcronbaytoTcA ABa aMop-
TV3aTopa, KOTopble PaboTaloT He Ha CxkaTue, a Ha
pacTsbkeHue.

[na obecneyeHnss MpoOrpeccuBHON Xxapak-
TepucTuku komnanus Yamaha Ha mopenu
RD500LC npumeHuna pblYaXXHbI MEXaHWU3M,
KOTOpbI CBSA3bIBAET rOPM3OHTarbHbIA MOHOAMOp-
TU3aTop, PacronoXeHHbIA Moj, ABuratenem, ¢
pbiqarom noggecku (Puc. 8.4B). B HacTosilee
Bpemsi ABe Apyrvx komraHum, Buell n Voxon, Toxe
pasMeLLaloT aMopTU3aTop rOPU3OHTANLHO MOA,
ABuratenemM, Kpome Toro, o4eHb MOXOXUM
pacrnonoXeHnem amopT3aTopOB MOJb3yeTcs

komMnaHust Suzuki Ha moTouukne TL1000S (xots
He COBCEM Nog, ABUraTenem, NockonbKy POTOPHbIN
amMopTU3aTop PacrorioXeH Tam, rae obblMHO U
yCTaHaBNMBaETCS aMopTM3aTop).

PbiyaxHbili MexaHu3M,
obecneyusaroLull NPoO2pPeCCUsHYI0
Xapakmepucmuky

B HacrosilLiee Bpemsi LLMPOKOE pacrnpocTpaHeHue
ronyyurna nogeecka C MOHOAMOPTU3ATOPOM,
obnagaroLLasn NporpeccMBHON Xapakrepuctukon. B
3TUX YCINOBUSIX MPUMEHEHWE TPEXPbIHYaXXHOMO
MexaHu3ma npefcTaBnaeT coboii [A0BONbHO
CNOXHOE MexaHU4eckoe pelleHve npobnembl
CO3AaHUs MOABECKU C MPOrPecCHBHON Xapak-
TEPUCTUKOA N [OCTATOMHBIM XOAOM, OTBEYaKOLLIVIM
BCEBO3MOXHbIM YCIOBUSM  aKCryataLmn.  Takast
roAeecka 0cobGeHHO BocTpeGoBaHa BHEAOPOX-
HbIMI MaLLMHaMK, HO MOXET MPUMEHSATLCA W Ha
AOPOXKHbIX MoAenAax. Hanuune pbl4aXXHOro
MexXaHn3mMa O3Ha4aeT, YTO MOXHO MuCnonb3oBaTb
MPOCTYHO NPYXXWHY NOCTOSIHHOMN XECTKOCTU.

8.4 PacnonoxeHne amopTusaTtopa Ha motouukne Yamaha RD500LC
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Bepauni kpoHLUTENH aMopTsaTopa
g apenaniuspmp 3 KoneHvamsid pevar
LUapHup carayoLLed TArM
@ CerayoLuan TRra K 5
{HENoABMAKHO CBA3EHHEIN C pamMoii]

Puc. 8.4r MNpuHumn gencTema 3agHen NOABECKU C NPOrpecCMBHON XapakTepUCTUKON

Pucyrku demoHcmpupytom delicmeue nodsecKu ¢ rMpospeccusHoll Xxapakmepucmukol 8 mpex MosoXeHUsIX: 8 UCXOOHOM MOMOXeHUU, Mpu ronosuHe xoda u npu MosiHoM
xode nodsecku. Ha pucyHke npedcmasneHa cxema cucmembl Full Floater komnaHuu Suzuki nonyquswell ceoe Ha3gaHue U3-3a OMCymcmeusi xecmkoll ces3u
amopmusamopa ¢ pamoli 8 Kakoli-ubo moyke. AMopmu3amop Moxem c80b600HO nepemMelamscsi 8 Mecmax coeduHeHUsIX ¢ nodseckoll. OmHocumerbHoe repemMeleHue
3/1eMEHMO8 PbIYaXHOLI cUCMEMb! CrieyuaIbHO HECKOITbKO MpeyseriudeHo 8 yersix obreadyeHust socnpusimusi. Kpome mozo, criedyem rnoMHUMb, Ymo enusiHUe MpospeccusHou
XapakmepucmuKu rocmerneHHo 8o3pacmaem o Mepe xoda Korleca - mo eCmb Yemko pasgpaHuyeHHbIe amarisi delicmeusi ModsecKu omcymemeyom.

A Ha amoti unmocmpayuu MOoXHO ysudems OCHOBHbIE arieMeHmMbI 3a0Hell nodsecku cucmemsi Full Floater. EQUHCMeeHHbIM Hauboriee UHMepeCHbIM 3lIEMEHMOM S8/Isiemcs
KorneHYamaIl pblyaz, OmMEYEHHbIL MyHKMUPOM mam, ede OH 3akpbim opyaumu Oemarnsmu. Criedyem ommemumb, Ymo y KOIeH4amoezo pblyaza ecimb mpu WapHUpa:
paccmosiHue Mex0Oy WapHUPOM cesidyrowieli msau u YeHmparnbHbIM WapHUPOM MEHbWeE, YeM paccmosiHue Mexo0y UeHmMpasbHbIM WapHUPOM U 8€PXHUM
KpOHWMeUHOM KperieHust amopmu3samopa. Kak pa3 u3aMeHeHUe 83aUMHOZ0 IMOSTOXEHUST MeXOy mpeMsi moYkaMu 3mux WapHUpo8 obecrieyusaem rnocmeneHHoe
8o3pacmaHue ycususi Ha amopmu3samope fpu JIUHEUHOM repeMeleHUU pbidaza Mods8ecKu.

b Mpu cmeweHuu plyaza nodsecku Ha 3adaHHoe paccmosiHue [ nepemelueHue nepedaemcsi Yepes Ceasyloulyo msi2y WapHUpYy cesasyrouwell msiau KosleH4yamozao
pbivaza. LeHmparibHbIll WapHUp KoreH4Yamozo pbidaza 3aghukcuposaH OMHOCUMESIbHO paMbl - Cie008ameribHO, KoreHYamsill pbiyaz, ogopayusasich 8 amoli mouke,
CMelLiaem 8epXHIOI0 Yacmb aMopmusamopa 6HU3 Ha He3HauumersbHoe paccmosiHue (£).

B lMpu danbHeliwem nepemMeweHuU pbiyaza noosecku Ha my xe senuyury (I, kak npedcmasneHo abiwie, KoneHyamsil pblyag makxe 6ydem nosopadyueamscsi
OMHOCUMESIbHO UeHMpalibHO20 WapHUpa, CMelasi 8EPXHIO Yacmb amopmu3amopa eHu3. OOHaKo 8 3MOM MOMOXKEHUU USMEHEHUE 2e0Mempuu KosieHYyamsim
wapHUpoOM rpusedem K Cxamuto amopmu3samopa Ha eeruduHy, 601buUYyHo 0 CpasHeHU!Io C npedbiOywum amarioMm - 05151 cpasHeHust LL) u (E). MoxHo 3amemums, 4mo
o Mepe OaribHelile2o OMKITOHEHUS KOIEHYamoao pblyaza eMy rnpudemcs CxumMambs aMopmu3amop Ha 8eflUYUHY, 803pacmarolyto MpornopyUOHaIbHO 3momy
CcMeleHuro. Ha ripakmuke amo o3Hadaem, Ymo Hayaro xo0a 3a0Heeo Koreca rnodpeccopusaemcsi U demrighupyemcst Msieko, Ymo 103e0/1siem eMy mMOoYHO OMCrIexusaimb
HeposHocmu nosepxHocmu Oopoau. [Mpu 6ornee cepbe3HbIX HEPOBHOCMSIX OOPOXHO20 MosIoMHa cucmema obecrieyusaem pPoOsPeccUsHoO so3pacmarouiee
corpomuerneHue. Takum obpa3oM, OHa MOXem CrpasisimbCs C WUPOKUM pa3HoobpasueM rnosepxHocmel dopoau.
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CyLlecTByloLUME Ha AaHHBIA MOMEHT CHCTEMbI
3HAYUTENBHO OTMMHAOTCS MO BHELLHEMY BUAY, HO
BbIMOMHAOT MPaKTUMECKV OLHW U Te Xe (OyHKLMN.
Bo Bcex criyyasx Ucrornb3yeTcs BbiLLEoNMCaHHbIN
3hheKT HaknoHa amopTM3aTopoB, HO 3TOT
adhbcpexT cunbHO yBENMUMBAETCS NPU MOMOLLN
KOINEHYaToro pblyara unv nogobHOro PhIHadKHOTO
MexaHuama. [Npu paccmoTpeHun npuHuMna
paboThl Takoii cCTeMbl NOAPOBHO pPaccMOTPUM
noggecky Full Floater komnaHun Suzuki. HassaHve
"Full Floater" (nonHocTbIo NnagatoLLuin) CBS3aHO C
TeM, YTO NpUXOAE pblHara NOABECKM aMOPTU3ATOP
CKUMAETCS U CBEPXY, U CHU3Y, B TO BPEMS KaK Ha
OOMbLUMHCTBE APYrMX CUCTEM BEPXHWIA KPOH-
LWITENH amopTm3aTopa 3aKkpenneH Ha pave
HEMNOABYKHO.

B ocHoBe cxeMbl koMnaHuuM Suzuki nexur
©[VHCTBEHHbIA aMopTU3aTop, YCTaHOBMEHHbIN
BEPTUKaNbHO HEMOCPELCTBEHHO nepes 3agHUM
kornecoMm. AmopTuM3aToOp pacrionaraeTcs B
U-obpa3Hom Bbipese B MepegHen vactu
pblyara NOABECKMW, €0 HWXHWIA KPOHLUTENH
NPUKPENIISETCS K KPOHLLTEVHY, PaCTONOXKeHHOMY
3a OCblO KayaHus pbibara nogsecku. BepxHuin
KPOHLUTEH amMopTu3aTopa MpUCOeAVHAETCS
npy NMOMOLUM LApHUPa K NepefHEMY KOHLY
KoneH4aToro pbibara creLmarsHoi
KoHcbUrypaLwm. B cepeayHe U HWXHEN 4YacTtu
KONEeHYaToro pblyara pacrnornaraeTcs LUapHup,
NPV MOMOLL KOTOPOrO pblyar MpUKpennseTcs K
pave. B 3agHeil yacTu KkomneH4aToro pblyara
HaxoauTCH TPETUM LUApHUP, K KOTOpOMY
MPUCOEAVHSIIOTCA TSN, OMyCKaloLLMECs BHU3 U
NPUCOEAVHSAIOLLMEC K pblMary  MojBecku
HEMNocpeACTBEHHO 3a aMOPTU3aTOPOM (CM. pyC.
8.4r,cTp.8.1318.4p4).

[Ins Toro 4ToBbI MOHSITL, Kak paboTaeT cucTeMa,
cnegyeT OTMETUTb, YTO MPU CMELLIEHWN pblvara
MOABECKV BBEPX aMOpTU3aTop CABUraeTCcs BBEPX

HVKHAM KpOHLUTEHOM. OHOBPEMEHHO C 3TUM
TAM 3aCTaBMAOT KOMeHYaThlii pbl4ar nosopa-
YMBATLCA Ha LLIAPHMPE, CBSI3aHHOM C paMold, NMpu
3TOM €ro nepeHuii KOHeL, CMeLLaeTcsl BHU3, B
pesyrnbTaTe Yero amopTM3aTop CXUMaEeTCs C
obovx KoHLIoB. [porpeccrBHas xapakrepucTuka
obecneuvBaeTcsi 3a c4eT hOPMbl KONEHYATOro
pblyara U B3aMMHOIO PAaCMONOXEHUsI Tpex
LLIApHUPOB. B HENoaBMXHOM COCTOSIHUM Mexay
TAramu, LIAapHUPOM TAM U LLUAPHUPOM KOMNeH-
YaToro pblyara, 3akpenneHHbIM Ha pame, obpa-
3yeTcs yron, npubnuautensHo pasHbii 90 rpaay-
cam, B TO BpeMst KaK Yrofn Mexzy aMopTU3aTopoM,
ero BEPXHUM KPOHLUTEWHOM W LUAaPHUPOM
KOMeHYaToro pbidara NpUGNU3UTENLHO BOBOE
MeHbLle. [MpakTuyeckn aTo o3HavaeT, 4To
CTeneHb YCUNEHVSt MEXY pblyaroM NoaBecky 1
aMopTU3aTOPOM MaKC/MaribHa, MO3TOMy Haudarb-
Hoe nepemeLLeHNe MPOUCXOAUT OTHOCUTENBHO
erko; B OTBET Ha OOMbLLON X0f, 3aAHero Koreca
aMopTu3aTtop  CMeLlaeTcs  He3HauuTemnbHO.
OpHako o Mepe NPUBIDKEHUS pblHara NoaBecky
K MaKC/MaribHOMy 3Ha4YeHWI0 CBOEro xofa 3Tu
yrMbl AOCTaTOMHO BbICTPO U3MeHsTCS. Yron
MeXzy TAraMu U KoreH4aTbIM pblHaroM, KoTopbIii
nepeoHayansbHo coctaenan 90 rpagycos, cTa-
HOBUTCS! HAMHOTO Goree oCTpbIM, B TO BPEMSI Kak
yron Mexay aMopTA3aToOpOM U KPOHLLTENHOM
KoneHyaToro pblyara npubnuxaetcsa k 90
rpapycam. 3To 03Ha4aeT, YTo CTerneHb YCUreHUs
Mexgy pbl4arom NMoABECKW U aMOpPTU3aTOPOM
CTana ropasfio MeHbLUe, U Ansi COOTBETCTBY-
loLLero nepeMeLleHns korneca notpebyeTtcs
BonbLumiA Xof, amopTusatopa. ObLwmin achchexT
TaKoB: NPV CMELLEHUM pblyara NoABECKU BBEPX
npoucxoauT MOCTOsIHHOE yBernuyeHve
XECTKOCTM W AeMndmpoBaHus. OTo ropasgo
nyJiie, YeM U3MeHeHUe OfHOI

Puc. 8.4n NMoasecka cuctemsl "Full Floater" komnanum Suzuki {DR125)

TOJBKO XECTKOCTU MPYXKMHBI, U obecneunsaeT
HaMHOTO MyYLLIMIA KOHTPOSTb Haf, 33HNM KOIECOM.
Ecnn 310 BO3MOXHO, TO peKOMEHIYETCS N3y4nTb
[LeicTBMe AaHHo unn noboii nogobHol cucTeMbl
C MPOrPECCMBHON XapaKTEPUCTUKON Henocpes-
CTBEHHO Ha MOTOLMKITE TaK, YToDbl ObIo NpoLLe
03HaKOMWUTLCA C MNPOLIECCOM W3MEHEHUS
YCUIEHMS.

Celvac y Bcex KpyMHbIX M3roTOBUTENEN ECTb CBOSI
cobCTBEHHAA KOHCTPYKLMS TpeXpblYaXKHOM
NMOABECKV C MPOrPECCHBHON XapaKTepUCTUKON,
HEeKoTopble U3 HUX MMEIOT He3HauuTenbHble
OTIVYXS OT BbILLIEOMNCAHHOW KOHCTPYKLIMW, HO B
OCHOBHOM BCe 06nafaloT OfHUM U TeM Xe
acbdpexToMm.

OyeBnaHbI NPEVMYLLIECTBA MOABECKU C MPOrpec-
CVIBHOI XapaKTEPVCTUKOW MO CPaBHEHVIIO C ABYMSI
TPaAULMOHHO PacroNOXeHHbIMU amopTu3a-
TOpaMM MOCTOSIHHOW XXECTKOCTU WIN NOABECKN
TMnNa "KaHTuneeep"' C MOHOaMOpPTM3aTOPOM.
CeropHsi Ha GOrbLLMHCTBE MOTOLIMKITOB MOABECKM
C MPOrpeccrBHBIMN XapaKTepUCTKaMy cTanm
00b|AEHHBIM SIBMEHVEM, HO CrigayeT OTMETUTb, YTO
OHW NMetoT HepocTaTkn. HecMoTps Ha npobnem!
npakTUYeckoro xapakrepa (pacrnosioxeHus
amopTn3aTopa, He NMPENSATCTBYIOLLEro ABKEHO
Opyrvx y3rnoB U [OMycKatoLero oxnaxpeHue
amopTu3aTopa HaberatoLLyM MOTOKOM BO34yXa),
cyLLecTByeT npobriema nsHoca. [Mpy Hanmummn Tpéx
(unn GonbLUero KonMYecTBa) AOMONHUTENBHbBIX
LLIAPHMPOB B MOABECKE YBENMYEHNE 3a30pOB B
pasnuyHbIX BTYMKax M NOALUMMNHUKAX B UTOre
NpuvBEAET K HeYeTKOMY MepeMeLLeHnio noga-
Becku. [pyras npobnema cBsizaHa Cc Npeao-
XpaHEeHVIeM LLIaPHVPOB OT P3N 1 BOAbI, KOTOpbIe
YBENMYMBAIOT TPEHVE B LLAPHMPAX W yXyALatoT
XapakTepucTuku pabotbl nogsecku. M3-3a ysas-
B/IMOrO PacroNoXeHs LLapHVPOB OHU paboTatoT
B KpaliHe TshKerbIX YCrOBUSX.
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CopepxaHue

BBEOEHME.......covvveveeeieeeeeeeeeeeeeeeeeeeeeeeeeeee s

PacnpeneneHuie Beca v LIEHTP TSXKECTU..
KoHCTpyKUUsi M MaTepuarbl pambl

1 BsepgeHue

HasHayeHue pambi

Pama npepgHasHaveHa Ansa BbINOMHEHUs psiaa
YHKLMIA, KOTOPbIE MOXHO pa3fenuTb Ha "CTpyk-
TypHbIe" 1 "reomeTpuyeckue”. Co CTPYKTYpHOI
TOUKW 3pEHUs, pama CryXUT A1 PacrionoXeHUs
N KpenneHus  Apuratens,  TpaHCMUCCUW,
MoABECKMN N MPOYMX BCrOMOraTesibHbIX AeTanei.
[ns achbcheKTMBHOIO BBIMOMHEHWA 3TON ChyHKLMN
paMa [orpkHa ObiTb JKECTKOW, MPOYHO U Mo
BO3MOXHOCTM nerkol. C  reomeTpuyeckoin
TOYKN  3peHus, pama  obecneunBaeT
Tpebyemble reoMEeTPULO PYNEBOTO YNpaBneHus
N MOOBECKW, KOMECHYIO Gasy U LIEHTP TSDHKECTU.
Kpome Toro, pama BbINOSHSET eLLe OfHy BaXHYHO
yHKUMIO: OHa obecneqnBaeT pacrornoxeHue
Konec Ha ofgHoi nuHuu. Pama pgomkHa GbiTb
[OCTaTOYHO >KECTKOW Mof, BO3AENCTBMEM CUr,
MOSIBMAIOLMXCA MPpU  ABWKEHUM B MOBOPOTE,
YCKOPEHUW 1 TOPMOXEHWUN Ge3 BO3AeiCTBIS Co
CTOPOHbI PYEBOro ynpasrneHusi u nogseckn. B
OaHHOM criyyae rmaBHbIMU KPUTEPUAMU CIY>KUAT
B3alMHOE pacrionoXeHe pyrieBoi KONOHKW 1 ocv
KayaHus pblyara NOABECKN - paMa [OrbkHa
obecneunTb NopaepXaHue pyresoit KOMoHKu B
BEPTUKANbHOMN MIOCKOCTH, @ OCU KavaHWs pblyara
NMoABECKV-BreprneHaKynapHON, FOpU3oHTarbHON
MNMOCKOCTW.

VIMeHHO 3T haKTOPbIMONPEAENAOTKOHCTPYKLMIO
pambl CO BpeMeH MOSIBINEHNS NEPBbIX MOTOLMIKITOB.
[Mpn oTCyTCTBUM COOTBETCTBYHOLLIEN MPOYHOCTU 1
XKECTKOCTU pambl MOXET MPOUCXOAUTb CMe-
LLeHne nepeHero Koreca OTHOCUTENbHO 3af-
Hero B npeaernax oT HeBorbLLIOMo A0 COBEPLLEHHO
onacHoro. HegoctaTouHas >ecTKocTb pambl
MOXET He TONbKO CNYXWUTb NPUYMHOW 3aTpyA-
HEHHOTO UMK HENPUATHOrO MEPEABIDKEHNS Ha
MallUMHe, OHa MOXET CBOAUTb MpenMyLLecTsa
OBuraTens Ha HeT, BbIHY)XAas NpuaepKuBaTbCst
OCTOPOXHOrO CTUMSA €34bl, OCTaBMsAA TakuM
0bpa3om JaHHyto Modernb Jareko nosagw 6onee
CMNOXHbIX COMepHMKOB. 3a npoluealuve rogpl
HaKOMUIMoch MHOTO NPUMMEPOB B cihepe FOHOUHBIX
MOTOLIKIOB, KOrJa MalluuHbl C MPEBOCXOAHbLIMU
pamamu, HO CKPOMHbIMU ABUraTeNnsaMN O4EpXU-
Banu nobegy Hag KOHKYPEHTaMM C 3amedaTerlb-
HbIMU ABUraTeNsiMM 1 COMHUTENBHOW XOJ0BOW
yacTblo.  PbIHOK ~ JOPOXHBIX ~ MOTOLMKIIOB
ycTaHaBnneaeT

Ob6nu1uoBKa

Opyrvie TpeboBaHWSI, KOTOPbIMI PYKOBOACTBYHOTCS
npy OKOHYaTernbLHOM BbIOOpE TuMa pambl ANs
KOHKpETHOW Moaenu. B aTon cesian ctoumMocTb 1
dopma obrnagaroT NOYTU TakM e 3HaYEHNEM,
KaKunpounexapakTepucTuki pambl. BeccrnopHo,
YTO XOPOLLO CKOHCTPYUPOBaHHasi pama MOXeT
npeobpasnTb NoyTn Nodyto MaLuuHy. Boamox-
HOCTb yAEensiTb BHUMaHUE NoApoOHOCTAM, Mpu-
cyTcTBylOLLas TONbKO B YCIOBUSIX
METNKOCEPUIA-HOTONPON3BOACTBA  [pesynbTaToM
YErosIBIAETCS BbICOKAs CTOMMOCTb] OObSCHAET
He CHIDKALOLLYHOCS nonynsipHoOCTb
TIOHWHIOBbIX ~pam. B pgoBombHO — y3ko
creumanuanpoBaHHbIX 06MacTsx, 3anonHEHHbIX
npousBoANTENSIMW  paM  AMfS  FOHOYHbIX
MOTOLIMKITOB 1 TFOHWHIOBbIX pam Arst JOPOXKHBIX,
TakumukakBrobanHarms.ouesnaHa
COBOKYMHOCTb MHTYMLIMW, 3HAHUIA 1 MacTepcTBa.

2 Pacnpepgenenue Beca un
LEHTP TSHKECTU

PacnpeneneHve Beca Bcex y3rnoB MOTOLWKNA B
LIeroM orpefensieT MoMoXeHe LIEHTpa TSDKECTU
MaLLMHbl. KOHCTpYKUMSt MOTOLMKNA He Npeno-
CTaBMSIET LUMPOKOro NpOCTopa Ansi U3MEHEHMS
TPAOMLIMOHHOTO PaCMONIOXKEHNSI KPYMHBIX Y3rOB,
KaK-TO: ABuvraTens, nepeaHei u 3aaHenoaBecky,
TonnmeHoro Baka. K cuacTblo, Takoe pacrnorno-
JKEHUE Y3IOB [OBOMBHO YAOGHO C TOUKY 3peHUs!
obuero pacnpegeneHuss Beca. Ho gaxe He-
3HaYUTENBHOE U3MEHEHUE LIEHTPA TAXKECTM
MOXET OKasaTb 3aMETHOE BIMSIHWE Ha ynpas-
TAEMOCTb MaLLVHbI.

LleHTp TsxkecTV okasblBaeT BNMsiHUE Ha ABa
OCHOBHbIX MOKa3aTenst: BO-MepBbIX, YCKOPEHUe 1
TOPMOXEHME, BO-BTOPLIX, MPOXOXKAEHNE MNOBOPO-
ToB. BO3MOXHO, 3TO BbISOBET YAMBIIEHNE, HO NpU
BbIGOpE KOHCTPYKTOpaMu €ro NMonoXeHWs 3Ha-
YEHUE LIeHTpa TSDKECTM MPU NPOXOXAEHUM
NMOBOPOTOB OKa3bIBAET MEHbLLEE BUSHUE, YEM
MpU YCKOPEHUN U TOPMOXEHUU. LIeHTp TsbrecTu
onpenensieT cTeneHb nepepacnpenerneHsi Beca
npu YCKOPEHUM " TOPMOXEHUU, a
crepoBaTenbHO, UMEET SIPKO  BbIpaXKEHHOe
BMUSIHNE Ha KO3(MMULIMEHT CLIEMNEHNS LUMH C
[OPOXHBIM MOTIOTHOM.

Mpu ngeanbHOM MOMOXEHWN LIEHTPA TSXKECTU
npobyKcoBKa 3afHErO Koreca BO BPEMS YCKO-
peHusi HayMHanack Gbl TOMbKO MpPU OTPbIBE
nepefHero koneca ot 3eMnu. AHanorn4yHo,

Tunbl paMm ..................
YCTOMYMBOCTb M YNPaBAseMocTb ..

BrokvpoBaHve nepeaHero korneca B npolecce
TOPMOXEHMSA HauMHarnack Obl TOMbKO MpyW OTpbIBE
3apHero korneca ot 3emnu. [py BbICOKOM LIEHTpe
TSDKECTU TPOraHne ¢ MecTa 1 OCTaHOBKa Mpouc-
XOOAT nerko, 6e3 noTepn cUenneHrsi ¢ JOPOron.
Ecnu e LeHTp TskecT pacnonaraetcs H3KO,,
TO Mepen, TPOraHNEM UM OCTAHOBKOM LUMHA BCEr-
na 6ypeT npobykcoBbiBaTL UM BriokMpoBaThCS.
Mpy BbICOKOM LIEHTpEe TSPKECTU yCUIMBaeTCs
adhdpeKT nepepacnpeneneHns Beca, a 3TO Cro-
COOCTBYET YNyYLLEHMIO CLIEMIIEHUS C OPOron.
YKenatenbHo
obecrneynTbMaKkCIManbHOBO3MOX-Hoe
cLenneHve C [OpOron: 3agHel LUMHbI - Mpn
YCKOpPEHUM, a nepegHelt - Npu TopMoXeHun. s
OOCTVDKEHMSI 3TOrO Ha FOHOYHBLIX MOTOLMKMAx
LIEHTp TsKECTW pacronaraeTcsi COOTBETCTBYHO-
MM 06pasoM, MMEHHO U3-3a 3TOr0 OHU TaK
MHOTFO BpEMEHM MPOBOAAT Ha ogHoM kornece! Ha
BENVUMHY KoadbdMLMEHTa CLIEMMEHNsI Korec C
[0poron Takke BMNUSIET AnMHA KonecHoi 6asbl:
€CInn ee yBenuuuBaTb MNpy HEU3MEHHOM Moro-
JKEHUM LiEHTpa TsKeCTw, To chakTudeckn dyaet
CHIDKaTbCS CLiEMNeHne ¢ JOPOro n3-3a oTHO-
cuTenbHbIX  YIMoB  Mexgy koriecamu.  [pwu
MoBOpOTE KenaTenbHo obecrneunTs oaVHaKoBOe
cuenneHe obeux LWWH C JOpOroW; u3 3Toro
crieayeT BbIBOA, UTO LIEHTP TSDKECTU AOMKeH Obimb
paBHoOyZareH OT Korec (HaxoauTbes nocepeavHe
KorecHol 6a3bl). OfHaKo BbIcoTa - 3TO KOMMPO-
Mucc. Bbicokuii LeHTp TsbkecTn obecneumBaeT
nyyiee cuernsieHne ¢ AOPOroM, NossonstoLee
6ornee MHTEHCVBHO YCKOPSTLCS MU TOPMO3UTD)
B rnoBopoTe. Kpome Toro, npy BbICOKOM LIEHTpE
TSDKECTU YMeEHbLLIaEeTCs paauyc nosopota. OpHako
NpW HU3KOM LIEHTPE TSHKECTU YMEHbLUaeTCs
MHEpLINSt OTHOCUTENBHO OCK KPEeHa, YTO NpUBOAUT
K MOBBILLEHWNIO YyBCTBUTENBHOCTW PYNEBOro
ynpaBneHusi. Takoih MOTOLMKI Npu ABUXKEHUN
KaXKeTCsi MeHee TsbkernbiM, 6oree noaBWKHBIM 1
NPOCTbIM B YNPaBMNEHUN NPU HAKMX CKOPOCTSIX
WV Npm 3aHoCe.

OnsATb e, OCHOBHOWN acrekT KOHCTPYKLMW Mor-
HOCTBIO COCTOUT 13 KOMMPOMVICCOB-B pesyribTare
VN3MEHEHMS1 LIEHTPpa TSHKECTU NOSIBNSAIOTCS HEKO-
TOpble MONOXUTENbHbIE U OTpULATENbHbIE
nocreacTeus. Takico Bcemy APYrMMA acriektamm
KOHCTPYKLMU: TpebyeMble XapaKTEpUCTUKL onpe-
OensoTcs npegHasHa4YeHNeM KOHKPETHOW Ma-
wuHbl. Jlyywero crnocoba, pacnpocTpaHsio-
LLIErocsi Ha BCe CUTyaLuK, He CyLLIECTBYET.
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3 KoHcTpykumst  matepuansl
pambl

KoHcmpykyusi

MepBoHaYanbHO OTPe3ku CTanbHbIX TPYO
CKPEnnAnMCch B pasnuyHbIX TOYKaX NPy MOMOLLM
KPOHLLITENHOB, 06pasytoLLMX PyreBYHO KOMOHKY U
TOMKMN KpenneHusi pbibara noagecky. [o Lwpokoro
pacnpocTpaHeHus cBapku Tpybbl MokpbiBanu
npunoeM, 3aTteM BCTaBMSNN B NPUNMBLI KPOH-
LUTE/HOB 1 HarpeBanu. PacnpocTtpaHeHue ceapku
03Havaro, YTo Ans hoOPMUPOBaHS COeaNHEHUS
[0CTaToOYHO MPOCTO COCThIKOBaTb TPYGbl C
KPOHLUTENHOM, celvac Ans LUMPOKO MCMOonb-
3yeMbIX MaTepyarnos - CTanv 1 anoM1Hus - ceap-
ka ocTaetcs Havnbornee yHVBepcarnbHbIM Cro-
cobom  coeguHeHust (M. puc.  O.3a).
MpyMeHeHe KOMMNO3UTHBLIX MaTepuarnos Ans
CO3AaHUS pam NPVBENO K MOSIBIEHUIO PasnNyHbIX
METO[OB NPOW3BOACTBA, a B pesyrbTaTe UCMorb-
30BaHUsi B kayecTBe "CUIMOBOro (HecyLuero)
aremeHTa" KOHCTPYKLMM pambl ABUraTens pambl
CTanu eLle nerdye N MeHbLUe, a B HEKOTOPbIX
CIy4asix MoYTV UCHESNN Kak TakoBble.

TpeYI‘OJIbHHe KOHCTPYKLIMK

TpaAnLMOHHBIA NOAXOA, K KOHCTPYKLMM pambl
OCHOBaH Ha TpeYyromnbHbIX KOHCTPYKLMSX, 3TO
XOpPOLLIO 3aMETHO Mo 0ObIKHOBEHHOI Berocunea-
HOW N COBPEMEHHON peLueTyaTol pame (Tuna
"NTuybs kneTka")-cm. puc. 9.36. BenocunegHyto
pamy oBblMHO Ha3biBalT POMOOBIAHON U3-3a ee
opMbl. PomB, 06pa3oBaHHbIN Tpybamu pambl,
pasfeneH Ha [Ba TpeyrorbHka Tpyboii, npoxo-
[sLLe Mexay CEAroM M obracTbio KpyBoLLMna
neganen. 3To npugaeT pomMOoBUAHON pame

BonbLUy NPOYHOCTb U XKECTKOCTb, @ Kaxkaas
Tpyba okasbiBaeTcsi 3cphekTVBHO 3admKCUpo-
BaHHOW OT m3rnmba. AHaNOrM4YHbIN noaxon, nc-
nonb3yetcA B Hambonee crapbiX U MHOMMX
COBPEMEHHBIX KOHCTPYKLIMAX MOTOLIMKIIETHBIX paM.
B pamax, koTopble npousBogAaT BnevatrneHve
HEA0CTaTOYHO YCUMEHHBIX TPEYronbHbIMUN KOH-
CTPYKUMSMM, ABUraTenb YacTo MCMomnb3yeTcs B
Ka4yecTBE CUIMOBOTO 3MEMEHTa 3a CYeT 3aKper-
NEHNs ero B TpeX TOYKaxX MeXdy OTKPbITbIMU
Yactamm pambl. [pu aToM gocTuraeTcs norno-
XUTEMbBHBIN 3OEKT 13-3a BBICOKON XECTKOCTU
camoro Asuratens, 1 CHpKaeTcs obLas macca
3a cYeT yMeHbLUeHNs pambl. Kpome Toro, ato
obecrneymBaeT XOpoLUYyo YAErbHY0 MOLLHOCTb
(oTHOLLEHWE MOLLHOCTU K Becy). CrieayeT oTme-
TWUTb, YTO paMbl PELLIETYATOrO TUMNa JOporv B Npo-
M3BOJCTBE 113-3a GOMBLLIOrO KONMYECTBa CBaPHbIX
LLIBOB, KPOME TOr0, OHN MOTYT YXyALLIaThb AOCTYM K
HEKOTOpPbIM arperatam rfpu obcrnyxsaHum.

Ycunenue HaTpyXeHHHX oBnacTeit

YcvneHne HarpyeHHbIx obnacrteit gocturaeTcs
3a CHET NPVIMEHEHNS PaCcKOCOB, KOCLIHOK 1 BTYIIOK
B MECTax COeVHEHUI 1 MeXy oTpeskammn Tpyd
(cm. puc. 9.4a n 9.46, ctp. 9.4). OgHako
4TO-HNOYAE NofobHoe, NpUaatoLLee XECTKOCTb
areMeHTaM paMmbl, AaXe KPOHLUTEMHbI, Ha
KOTOPbIX 3aKPENMAOTCA pa3nnyHble Yyarbl, Ha
CaMOM [Jenie MOXET YBeNnniMBaTb PE30HaHCHYo
YacToTy paMbl, YTO MPUBOOMT K YCTarioctn
KOHCTPYKLMW 11 0OPpa30BaHWo TPELLH.

YcTpaHeHue KOHLEHTPaTopOoB
HanpsHKeHUs

B mecrtax YCTaHOBKM KOCbIHOK WUIK BTYJIOK,
ycunmearoLLmnx pamy, unn npucoegnHeHnsa pr6

—

/P

Ha2564

Puc. 3.3a Cnoco6k1 coeauHeHust Tpy6

H32565
MNpeccopaHHbi
BMOMHHWEBLIA

npoghuib

AAD

pambl Kk 6onee NPoOYHOMY K XECTKOMY y3ny
NpUCYTCTBYET BO3MOXHOCTb (DaKTUYECKOro
YBEIIMYEHNA HanNpsXKeHUs 13-3a Ype3MepHon
XKECTKOCTW YCUNWUTENS MO CPABHEHWIO C XKECT-
KOCTBIO ~ camoi  Tpybbl pambl. Ona
NpeaoTBpaLleHuss pocTa  HanpskeHwid B
MeCTax COeVHEHVSI KOCbIHOK C paMoii BbIMNor-
HSAIOTCA HeGOMbLLUME 3aKPYTIEeHNs (rarrenu), unm
KPOHLLITEHBI paMbl CBOASTCS Ha KoHyC. B TopLiax
NpYICOEAVHSEMBIX TPYD BbIMOIHAIOTCS BbIpe3b Mof,
yrrom unu B dpopme "pbibbero xsocta".

Ctpoenne

CoBpeMeHHble METOAUKN KOHCTPYMpPOBaHWSA
Nno3BonslT "MOCTPOUTL" NPOTOTUMN pamMbl Ha
3kpaHe KOMMbloTepa, a 3aTem NoABEPrHyTb ero
pasnnyHbIM CMOAENMPOBaHHLIM Harpyskam u
BuGpaumsiM. B pesynbtaTte reomeTpus pambl
MoxeT OblTb paspaboTaHa OO co3fgaHus
peanbHoro npototuna. C nosiBNeHnem Takux
METOANK NPOEKTUPOBAHUSA CTarno O4eBUAHO, YTO
MPOYHOCTL BOrbLLMHCTBA TPYD pambl B pasrinyHbIX
MIOCKOCTSX JOIPKHA CyLLIECTBEHHO pasnyaThes.
Kpyrnble Tpybbl obnagaloT oAuHaKoBOW NpoY-
HOCTbIO BO BCEX HarnpaerneHusix, B TO BpeMs Kak
NPOYHOCTL TPYO KBaAPaTHOrO UNW NPSIMOYrorb-
HOro CeveHus B OAHOM HarpaeneHun GonbLue,
Yyem B ApyroMm. CrniefgoBaTensHo, Tam, rae 1o
HeobxoaMMo, ArS MOBbLILLEHNS XECTKOCTU U
CHVDKEHMS NULLIHEro BECa MOXHO UCTMONb3oBaTh
Tpybbl KBaApPATHOTO UMW MPSMOYrONbHOTO ce-
YEHS.

B pamax, y koTopbiX ABuratenb BbiNOnHAET
PYHKLMIO CUMOBOIO 3rIEMEHTa, TOHKU KpenmneHus
camoro gsuraTtensi JOMmKHbl ObITb CKOHCTPY-
MpoBaHbl Tak, YToObI BbidepKMBaTL YBENU4MBa-
IOLLIMECS Ha HUX HarpysKku, 1 cam ABuraTerb, B

A

Puc. 9.36 Pama Benocunena 4eMOHCTPUPYET UCNONb3OBaHue
TpeyronbHbIX KOHCTPYKLMA

Kopob4aTeii npoghnnt
M3 LUTEMIMOBaHHOI O
aMiOMUHUEBOIr0 NCTA

Puc. 9.38 CeyeHusi, AGMOHCTpUpYOLUE pasnnyHble cnocobbl MOCTPOEHUS arlOMUHUEBOM PaMbl AUaroHansHoro [6anoyHoro] Tuna
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KOHEYHOM cYeTe, AOoMKeH ObITb NpoyHee aHa-
TJIOMVYHOTO ABUraTens, YCTaHABIMBAEMOTO B pamy
3aKkpbIToro Tvna. OTMETUM MHTEPECHBIA (haKT:
MCMonb30BaHVe ABUratersi B Ka4ecTBe CUATNIOBOrO
3reMeHTa pambl He HOBO, MOCKOMbKY KOMMaHUs
"Vincent" ycneLuHo norb3oBarnachk Tako CXeMo
elle B 50-x rogax npoLurioro Beka. B koHeyHoM
cyerTe, Matepyan u  copma  pambl
onpefensitoTcst NpeaHasHauYeHNeM U KOHCTPYK-
Liel camMmoro MOTOLMKIa.

Mamepuanel

Cranb

Crarnb 6blna Hamboree LUMPOKO MCTonb3yeMbIM
MaTepuarioM CToii Mopbl, kak BriepBble npuayMani
MOTOLMKIN. HusKkasi CToMMOCTb 1 MPOYHOCTb CTanm
nenatoT Bblibop MaTepuana oveBUAHbIM, a
YUUTBIBaA TO, YTO € HECTIOXHO NpuaaTe opmy 1
OHa Nerko NoAAaeTcs cBapke, He roBOpst Yxe O
PEMOHTONPUIOAHOCTH, NO-MPEXHEMY CTaBST
CTarb Ha nepeoe MecTo. EAVHCTBEHHbIM Hepo-
CTaToK CTanu - ee Bec B TeX cnyyasx, korga
3KCryaTaLMoHHbIe kadecTBa TpebytoT npeaernb-
HOW MPOYHOCTMN U XKECTKOCTU MPU MUHUMANBHOM
Bece. [Ins obecneyeHnst TpebyemMoi NpoYHOCTM
pama okasblBaeTCs CIMLIKOM Tsbkenon. Ha
MHOTMX CKyTepax MNPUMEHSIOTCS  LUTammno-
BaHHble CTarbHblE 3MEMEHTbI, MOCKObKY OHU
ropasao AelleBne cranbHbIX Tpyd. Ho npu atom
OJHOW 13 MMaBHbIX NPOBeM SBMSIETCA KOPPO3WIs,
BO3HMKalOLLAsA BO BHYTPEHHUX TMOMOCTSX pambl
u3-3a nonagaHusiy, B HWX Bogpl. Kopposus
MOXET MPOXOAUTb HEe3aMeTHO, MpuBoas K
MOBPEXOEHNSIM,  KOTOpble  OYEHb  CHOXHO
PEMOHTUPOBATb.

AnNOMUHNIA

JlyyLlelt anbTepHaTUBOW CTanu CAyxuT anoMmm-
HUeBbIN cnnas. Ero npoyHocTs 1 BeC Npnbnu-
3UTENbHO B TPU pasa MeHbLUE, YeM y cTanw,
criepoBaTenbHo, AnA Co3faHus antoMUHUEBON
pambl, kotopas 6yAeT paBHOCUIbHA CTarbHON ee
noTpebyeTcs yBenmuuTL B Tpu pasa. Ho xxecTkocTs
3aBUCUT OT MIoLLaaM Matepuana, 1 anoMuHue-
Basi paMa OfAMHAKOBOW CO CTarbHON MPOYHOCTY 1
Beca dakTuyeckn GyaeT HaMHOro xecTye.
CriepoBaTenbHo, Npu YBENUYEHUMN JKECTKOCTU He
NPOVICXOANT BO3PAaCTaHWs Beca, MHaye roBopsi,
MOXHO [OCTUYb TOW K& CaMOli XKECTKOCTH, Kak M
Yy CTanbHoW paMbl, P CHKEHUN BECa.

[Mpy co3gaHumM antoMVHUEBBIX SNEMEHTOB pambl C
OonbLUON NNoLaablo MOMNepeYHOro ceyeHns
anoMVHUIA  BbIJABMMBAETCST Yepe3 MaTpuly B
Mory3acTbIBLUEM COCTOSIHAW AJ1si MONyYeHust
TpeyronbHOro wunmn kopobyatoro npodomns,
KOTOPbIA CAINBHO YBENMYMBAET XKECTKOCTb (CM.
puc. 3.3B) M MO3BOMSIET CHU3UTb TOMLLWHY
Hapy>KHbIX CTeHok Npodmns. Taioke oTaenbHbIe
arieMeHTbl  MOXHO  JOCTaTOYHO  Ferko
cosfaBaTb U3 anioMUHUS NATBEM, KOBKOWA U
NpOKaTKON, a CNeAoBaTENBHO, UM MOXET ObITh

npuaaHa dopma, obecneyvBatoLLas
ofTUMarkbHOe COYeTaHWe JKECTKOCTU U Beca.
Mpobnema 3aknioyaeTca B TOM, 4TO
CTOMMOCTb artoMUHYSA, MO CPABHEHMIO CO CTarlbto,
[OCTaTO4MHO  BbICOKA, W OH MeHee
PEMOHTOMNPUIOAEH.

Marnui

MarHuii obnagaeTt o4eHb He3HaunTeENbHOMN
Maccoi, U ecrivi Bbl He Psi, HEL,OCTATKOB, €ro BbIGOP
NS UCTONB30BaHUSA B MOTOLMKIIETHBLIX pamax Obir
Obl oyeBnaHbIM. OfHako, ecnu ero He obpa-
GaTblBaTb AOPOMMIMM MOKPLITUAMI, OH obragaeT
0O4€eHb HEBbLICOKOW CTOMKOCTBIO K OKUCTIEHNO. EMy
CBOVICTBEHHA MEHbLLAsA MPOYHOCTL MO CPABHEHWIO
C arnoMmHUeM, 1, crefoBaTesbHo, Ans obecne-
YeHUs1 ToW e MPOYHOCTU ero noTpebyeTtcs
Borblue, HO M3-3a yAenbHOro Beca Matepuana
37O He co3aaeT 0cobbIX NpobriemM. OgHaKo MarHui
OueHb TPYOHO NoAJaeTCs CBapKe, YTO AeNaeT ero
BbIOOp HeyaauHBIM A UCTIONB30BaHUS B KAYECTBE
MaTepuana gns pam, noMuMMo 3TOro ero
CTOMMOCTb O4eHb Bbicoka. [Ins Tex getanei, y
KOTOpPbIX OTCYyTCTBYIOT coefHeHus,
Hanpumep, KONec Wnn Kpbilek Jasuratess,
BblbOp MarHus B KadecTBe MaTepuana MOXHO
cunTaTh yaauHbIM.

TwuTtaH

Celivac TUTaH siBnsieTcs 6onee JOCTYNHbLIM, OH
UCMONb3YETCH HAa HEKOTOPbIX FOHOYHBIX MOTO-
LMKNax Afsl U3roTOBNEHUS NOAPaMHUKOB [HO He
OCHOBHbIX pam). [pumeHeHVe TuTaHa B Oyay-
LLiIEM 3aBUCUT OT €0 CTOUMOCTY U KOHKYPEHLIM C
KOMMO3ULIMOHHBIMIU MaTepuanamu (MHoraa
KOMMO3VLIMOHHBI MaTepuarn HasblBatoT "KOMMo-
3uTom"). TutaH obnagaert ceorcTBaMu, NoJoo6-
HBIMU CTarnm, HO O4EHb NETKUIA U He NoaBepraeTcst
BO3AENCTBUIO KOPPO3UIN.

KOMI'I03I/ILlI/IOHHbIe mMmaTepunanbl
KoMnosuLmoHHble MaTtepuarsl Tuna yrrennactu-
Ka Unu KeBnapa B COMETaHUM CO CMOMUCTLIM
BSKYLLMM BELLECTBOM, @ MHOTAA U C anomu-
HVEBBIMW COTOBBLIMU KOHCTPYKLIMSMWU, MOTYT
obecneyrBaTb OrpOMHYIO JKECTKOCTb B OTAEMbHbIX
HanpaBrneHnsx HarpyxeHus. CriegyeT oTMETUTb,
YTO WCMOMNL30BAHNE TaKVX TEXHOMOMIA NPUBOAUT
K YpesBbl4alHOMY YAO0POXaHWI0 NMpon3BoA-
CTBEHHOTO MpoLiecca.

OpHako npu NpoAoImKeHNN nccrnefoBaHni,
M3roTOBUTENN KOMMO3ULIMOHHBIX MaTepuarnos
CMOTYT MpefoCcTaBUTb KOHCTPYKTOpaM YpesBbl-
YaliHo achdpeKTUBHBIE 4119 KOHKPETHBIX CUTYaLiA
maTepuarbl, KoTopble Npy 3Tom ByayT ocTaBaTbCs
poctatoyHo delueBbiMi. OnpefeneHHo, 3To
-MaTepuarsl GygyLuero.

4 Twnbl pam Pamsi

3aKpblmoao muna

Tpy6bl pam Takoro TUna B NepeaHelt YacTv nog,
ABuraTterniem obpasyloT 3aMKHYTbIA KOHTYP.
[Buratenb ¢ TpaHcMUcCUei pacronaraeTcs
BHYTPW 3TOrO KOHTYpa 1 KPENUTCS! K KPOHLLITE/HAM
pambl 6ontamu (cm. puc. 9.4a). Ha 6onbLumx n
MOLLHbIX MaLLMHAX UCMOSb3YIOTCS ABE HUDKHUX U
[Be BEPXHVX TPyObl Ans YBENNYEHUS KECTKOCTU
Ha KpyueHve, Take pamibl HasbIBALOT JyMreKCHBIMM
pamMamm 3aKpbiToro Tvna (cm. puc. 9.46, ctp. 9.4).
B cnyyae pam 3akpbIToro Tvna arperaT gsura-
TeNb-TPAHCMUCCUS! CIYXXUT NaCCUBHBIM 3MEMEH-
TOM 1 MPOCTO pacrionaraeTcsi BHYTPU KOHTypa
pambl (cM. puc. 9.4B). Pambl 3aKpbIToro Tuna
0BbIYHO U3rOTOBMNSKOTCS U3 CTANbHBIX TPYD, XOTA
CyLLECTBYET MHOFMO MPUMEPOB UCMONbL30BaHUSA
cTarbHoro kopobyaToro npodunsi.

Pewemuyameie pambi

[pambl muna "nmuybs knemka'")

B cBsian ¢ Tem, YTo TpyGbl B AaHHOM Crydae
npsiMble, OHU MOTYT GbIThb KaK Kpyrmoro, Tak u
KBagpaTHoro ceyeHus (cm. puc. 9.4r, ctp. 9.5).
Pama cocTtounT U3 mMHoXecTBa HebonbLUMX
OTPE3KOB, CBAPEHHbIX Mexay coboii Takum
obpasom, YTobbl B pesyrnbTaTe obpasoBbiBaniich
TpeyronbHukW. Briaropaps ucnonb3oBaHMio ABK-
raTensl B ka4ecTBe CUINOBOrO 3MEMeHTa pambl,
nosly4aeTcs OYeHb XXeCTkasi U Nerkas KoH-
CTPYKLA.

CpaBHeHme CBOWUCTB MaTtepuasrnons

MpoyHocTb Mopaynb casura | [noTHoCTL YnenbHas YnenbHas

Ha pa3pbiB [H/kB. cM.] [H/ky6.cm.] NMPOYHOCTb XKeCTKOCTb

(H/kB. cm.) (mm) (mMm)
Cranb 1250 210 78.6 15.9 2672
AnoMUHVEBbLIV CrnaB 420 72 27 15.6 2667
Marnuit 260 45 18 14.4 2500
TutaH 800 112 45 17.8 2533
YrnennacTuk ¢ BbICOKUM MoAynem caBura 1300 200 16 81.3 12500
Kesnap 1200 85 14 85.7 6071
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Puc. 9.48 Bug c60Ky Ha TUNMMYHYHO AYNNEKCHY pamy 3aKpbITOro TUNa U3 CTanbHbIX TPYO,
AEeMOHCTPUpPYHOLLMIA MecTa NPUCOEAUHEHUS ABUraTens U MOABECKU

GanouHble pambi

(pambl QuazoHarIbHO20 Muna)

B 0oCHOBHOM, pambl AyiaroHarnbHOro Tyna CoCTOST
13 AByx Gonblumx Garok, uoywmx ot pyresomn
KONOHKU K OCY KavaHWsi pblyara 3aaHel nofaBecku
(ecnm Tonbko OCb Ka4aHWs pblyara NoABECKA He
pacronaraeTcs HeMocpeACTBEHHO Ha ABuraTere)
- cM. puc. 9.44. Bo Bcex pamax Takoro Tuna
ABUraTenb Ucrnonb3yeTcs B ka4eCTBE CUMOBOrO
anemeHTa. CyLLEecTByeT MHOXECTBO BapuaHToB
VICMOINHEHUS paM Takoro TUMa, a CleAoBaTersHO,
1 PMPMEHHBIX Ha3BaHWIA, CBSI3aHHbIX C HAMM,
HanpuMep, NATUYronbHbIE pambl UMK paMb! TUMNa
nenbTaboKe.

BonbLUMHCTBO AyaroHanbHbIX pam BbINOMHEHO U3
anoMyHUA  kopobyatoro npocduns, XoTs B
HEKOTOpbIX ~ Criy4asix — MPUMEHSIETCA  CTarb.
WHTepecHoe pas3BuTue upeun npepcrasnsieT
cobon KOHCTpYKLMS, ncrnonb3oBaHHast
KoMnaHuew Triumph

- Barnka obpasoBaHa Napov antoMUHUEBBIX TPYD
OBarlbHOro ceveHust (cM. puc. 9.4e).

[na 13roTOBNeHVs! antoMUHUEBBIX paM MOXET
NPUMEHSTECA NUTbE, LUTAMMOBKa WUI NpokKarT,
4acTo B OJHOWN pame OObeAMHEHbI 3rEMEHTbI
MoryYeHHbIE Pas3nYHbIMKU criocobamu, Npu 3Tom
ANSt U3roTOBMEHNA KaX4oro KOHKPETHOro
CeYEeHVIs1 UCTIoNb3yeTcs Havboriee NoaXoasLLWiA
npoLiecc.

Pambi xpebmosozo muna

Pambl xpebToBOro Tna akTvBHO MPUMEHSIOTCA
Ha psifie CKyTEPOB W MOMEAOB, OHWN BbICOKO TEXHO-
JIOMVYHbI B YCIOBUSIX MaccoBOTrO MPOV3BOACTBA.
MHorpa ocHoBHasi yacTb pambl T-o6pasHoi
hopMbI BbIMOMHEHA U3 ABYX CTalbHbIX LLTAMIO-
BaHHbIX 3aroTOBOK, CBapeHHbIX Mexay coboii no
oceBoi nNuHUKM (cM. puc. 9.4x). [loctaTouHo
GonbLuoit achchexTVBHBI arameTp xpebTa obec-
MeYMBaeT XOpoLLEee COMPOTUBIEHNE KPYHEHMIO.
Kpome Toro, ans cosgaHws onpsiTHOI U KOM-
NaKTHOW MaLLMHbI MOMXHO MCTOMNb30BaTh MOMoCTU
B xpebTe pambl ANA pasMeLLEHUs TOMIMBHOTO
6aka, KoMnnekTa UHCTPYMEHTa, BO3AYLUHOTO
cdunbTpa 1 anekTpudeckon nposoakn. MsHa-
YanbHO co3faTb pamy Takol KOHCTPYKLMK
334acTyto TPyAHeE, YeM paBHOLIEHHYIO el pamy 13
Tpy6 (cM. puc. 9.43), Ho Nocrie Toro Kak oHa Bblna
OfHa>KOR! CO3AaHA, Takyto pamy MOXHO ObICTPO U
[eLeBo noryyatb U3 [BYX OCHOBHbIX CTarlbHbIX
LLITaMMOBOK.

PaHblue cyLecTBoBano MHoro 6onbLLnX MOTo-
LIMKITOB, B OCHOBE KOTOpbIX Oblria 3aroxeHa pama
C LieHTparibHbIM arieMeHToM XpebToBoro THMa, Ho
B OCHOBHOM OHW HE O4YeHb XOpOLLIO Gbinn Boc-
MPVHATBI MyONUKON, KOTOpasi, MOXoXe, MPeanoYn-
TaeT "HacTosiLLyo" CTanbHylo TpyG4aTyio pamy.
OpHako cama TEXHOMOMVISt BbDKWMA, W NoYTU BCe
COBPEMEHHbIE MOAENW coaepxaT Hebonblune
CTarbHble LUTaMMOBaHHbIE 3EMEHTBI U KOChIHKA B
oTAenbHbIX yHacTkax pambl. OBbIMHO 3TO BbI3BaHO
MPOV3BOACTBEHHBIMU COODPAKEHNAMM, MOCKOSTb-
Ky LiernvkoBasi TpyG4aTasi KOHCTPYKLWst Bbina Bbl
YpesBblHalHO TPYAOEMKON; HaMHOro yaobHee
VICronNb30BaTh aBTOMaTU3MPOBAHHYHO CBapKy pam,
COCTOSALUMX U3 Pa3fINYHbIX 3NIEMEHTOB, YeM
PY4HYt0 COOPKY MHOXECTBa OTAENbHbBIX TPYO.
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Puc. 3.4r PeweTtyatas pama (pama Tuna "ntumybsa

Knetka'")

LLImamnoeaHHasi pama Hecyuleli
KOHCmpyKuyuu (murna "MOHOKOK")
LLiramnoBaHHas pama HecyLlel KOHCTPYKLMW,
WM Ky30B - IlOrMyeckoe MpoforikeHue
CBapHbIX LUTAMMOBaHHbIX pam XpebToBoro
TUNa, OHU BCTPEYAlOTCH Ha psiAe CepUHbIX
MalwuH [cm. puc. 3.4u, ctp. 9.6). B gaHHOM
cnyyae 1Crnonb3ytoTcs TexHomnorum,
NPUHATbIE Ha GOMbLUMHCTBE MOCNEBOEHHbIX
aBTOMOOMMeN. YKecTkasi U nerkas KOHCTPYKLMS
TaKMX Ky3oBOB 0OpasyeTcsi MHOXECTBOM
CBapeHHbIX Mexay COOOM LUTaMMOBaHHbIX
aremeHToB 13 cramm. OHa oOpasyer coboii
CTPYKTYpHbIA  3KBMBArEHT pambl, a Takke
no6oro kysoea.

Haunbonee n3BeCTHbIM MPUMEPOM TaKoM
KOHCTPYKLUMK ABMNSETCS pama MoTopornnepa
Vespa, cosaaHHoro cpasy xe nocne Bropoi
Mwposon BOVIHbI, KOTOpbIN c
HE3HaAYMTENBHBIMA  U3MEHEHUSMU  JOXWIT A0
Hawmx pgHeii. OcHOBHast 4acTb  pambl
BbINOMHeHa u3 napbl BonbLumx
LUTaMMOBaHHbIX ~ 3MIEMEHTOB U3 CTanm,
CBapeHHbIX Mexay coboit Mo NpPoAoSibHON

ocu nopo6Ho GornbLuoli pame xpeGToBoro Tuna.

OHa paclumpaeTca 3a cyeT
AONONTHUTENbHbIX

Puc. 3.4k TunuyHas pama xpe6ToBOro TMna c60pHON KOHCTPYKLIMKN

Pama T-obpasHoll ¢hopMbi u3zomossnieHa u3 A8yx cmarbHbIX WMaMNo8aHHbIX
37IEMEHIMO8, C8apeHHbIX Mexdy coboll Mo ocu cummempuu pambl. KOHCmMpyKyusi
10380/151EM Pa3MeCMUIMb akKyMyrsmopHyro bamapero, 8030y LWHbIL GourbIMp U rpoHLe

HebonbLiue 0emaru eHympu pambl.

Puc. 9.4p OunaroHanbHas pama tuna "[HOenbTtabokc" (Deltabox) c
YyCTaHOBJI€eHHbIM ABUraTesnieM. 4Y4eTKO NPOoCMaTpuUBaeTCA, Kak OH UC-
NoNb3yeTCs B Ka4YeCTBE HECYLLEero (Harpy>keHHOro| 3fieMeHTa pambl

Puc. 9.4e lnaroHanbHasA pama, o6pa3oBaHHasA Napon antoMUHUEBbIX TPy
0OBarbLHOro cevyeHusi, oT komnaHum Triumph

Puc. 9.43 Tpy6uaTas pama xpeGToBOro Tuna
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Puc. 9.4u LLitamnoBaHHasA pama Hecylue KOHCTPYKUUKU

LUTaMMNOBOK, 06pa3yHoLLnX PyrieBYHO KOMOHKY,
3alMTy HOT M NoAHOXKW. B coBokynHocTh
BCEBO3MOXHbIE LLITAMMOBaHHbIE aeMeHTbI obpa-
3YIOT KOHCTPYKLWMIO, 06naaaroLLyto orpoMHoii
YKECTKOCTbIO MPU AOBOMBHO HEGONbLLLOM BeCe.
Ecrm npuberHyTs K [pyroMy BapuaHTy u
ucrionb3oBaTh  TpyGYaTylo  pamy, 3aKkpbITyo
cTanbHbIM MaHensiMM Ky3oBa, TO B uTore
nonyyanace 6bl  MalwwHa, obnapatollas
MEHbLLE/ JKeCTKOCTbO U BOorblUMM  BECOM.
Kuncny E€OVHCTBEHHbBIX naHenen, He
ABNAOLWMXCS  CTPYKTYPHBIMU  3NeMeHTaMu
KOHCTPYKLIUU, OTHOCSAT BOKOBbIE U NEPeSHIo0
naHenu.

Ucrionb3oeaHue dsusamernsi 8
Kadyecmee arieMeHma pambl

HecmoTpst Ha To, YTO Y MHOIMX MOTOLWKNOB
[ABuratenb UCnonb3yeTcs Ans 3akpernneHns ocn
pblyara noaBecku, B pesynbtaTte Yero MoXHo
oTKa3aTbCA OT GOKOBbLIX 3MIEMEHTOB pambl,

komnaHua BMW ywna Ha war Bnepef, oTka-
3aBLUMCb OT OCHOBHOM paMbl Ha CBONX MOTOLINK-
nax, OCHALLIEHHbIX YeTblpexKnanaHHbLIMKU
Onno3vTHBIMU - ABuratensamu (cm. puc. 9.4k).
OTO cTano BO3MOXHO 3a CYET NMPUMEHEHUS
nepegHen nogsecku Tuna  "Tenenesep”
[Telelever], koTopas sakpernsieTcs Ha Asuratere, n
OBYX  MOAPAMHVKOB: oAHUM cnepean,
YAEPXKVBAIOWMM  PYyNeBYlO  KOMOHKY U
TONNVBHBIA Gak, M OAHMM C3agu - Ha Hem
pacrionaraetcsd cugeHbe. ObGa nogpaMHuKa
cBsi3aHbl Mexay cobol u gsuratenem npu
romoLL BorToB, B 3TOM Clydae Apurateris HeceT
Ha cebe BClo Harpysky, a He ee 4acTb.

5 YcTon4ymBoCTb U
ynpaBnseMocTb

Bce napameTpbl, 0GyCriaBnm BatoLLve XapaKkTepuc-

Puc. 3.4k 3a cuer npucoeavHeHUs1 nepeaHen U 3agHen NOABECKU HENOCPeACTBEHHO K
asuvrarento komnaHum BMW yaanock NONHOCTLIO OTKa3aTbCA OT paMbl B TPAAULMOHHOM ee
NMOHUMaHUU, a Ond KpenrneHus pyneBoro ynpaBleHUs, 6aka U cupeHbsA UCMOoNb30BaTh

noagpamMHUKu

Ha 3Tane nNpoeKkTpoBaHus. Tun MoTouuKna
onpeaensieT To, Kak OH ByAeT 1cnonb3oBaThes, a
reomMeTpusa ynpaBneHus u kornecHas 6asa
3apatoTcs Ans obecnedeHus Toi ynpaBnsemocTy,
KoTopass cooTBeTcTBoBana Obl  ero
npegHasHaveHuto. Mpu cosgaHum cnopTUBHOMO
MOTOLMKITA B €ro reoMeTpuio 3aknagbiBaeTcs
HeOOrbLLOI Yron HakrmoHa pyrneBoi KOMOHKU U
HeGorbluasi KorecHas 6asa, ato Heobxoaymo
ana  obecrieyeHuss  ObICTPOro  MPOXOXAEHUS
NoBopoToB. TypucTUYecknii MoToumkn GyaeT
obnapatb  Gonbluen  KornecHon  6ason,
npuparowien  emy  crabwibHocTb  Mpu
npsMonunHeiHom apwkeHuw. [ocne 3apaHns
BCEX 3TUX MapaMeTpoB O4eHb TPYAHO MOBMUSTHL
Ha HUX KaKUM-MBOo crocoboM, 3a UCKTIoHYEHEM
HebOoMbLLIOro U3MEHEHUS 3a CYET PErynpOBKA
NpeaBapUTENbHOMO NOMKATYSI NMPYXUH MOABECKM.
Ha npakmuke yrnpaensemocTs MOTOLWIKIa 3aByCcUT
OT MHOXeCTBa ApYrUX haKTopoB, BKMOYaOLLMX
perynupoBKy NOABECKW, TUM LUMH 1 JaBMeHNs B
HUX, HanuMuve AOMOIHUTENBHBIX obTekaTenen,
KOP3MH U GaraxHbIX eMKOCTel, HeyaavHoe
pacnpegeneHue Beca H6araxa, Hannune nacca-
Xvpa 1 Tak Jaree.

Tak 4To e CNYXXMT NPUYMHON MIIOXON ynpas-
NAEMOCTW MOTOLMKIA, N YTO MOXHO C 3TUM
caenatb?

PacxaunBaHune

Ha BbICOKOW CKOPOCTU Harpy>XeHHbIA MOTOLMKI
packaqBaeTCsi U3 CTOPOHbI B CTOPOHY, OCOBEHHO
3TO 3aMETHO NMPY MPOXOXKAEHUM NMOBOPOTOB, a He
Np1 NPAMOIMHEAHOM ABVDKEHWUW. YacTo npudnHon
3TOro SBNSETCS pacnpeneneHue Beca - Garaxa
CMULLKOM MHOFO, OH PacrofiOXeEH CHULLKOM
BbICOKO UMW CUINbHO GABUHYT Hasag, YXyALeHUo
YMNpaBnseMOCTU Takke MOMYT CrocobCTBOBaTb
ycTaHoBka obTekaTens pyrsi, BepxHero obreka-
Tens n gavke nycble GarakHble emkocTn. ViHoraa
YCTaHOBKA LUMH pasnuyYHbIX MoAeneil MoXeT
YXyALWMTb XOpOLLEE M3HAYarbHOE MONOXEHUe
BelLiell, 0COOEHHO, ECr UX NPodhrb He NoaxoauT
[ns MOTOLMKIa.

[nsa Bbixoga M3 cCUTyauMU MOXHO MOAHSATb
[JaBneHve B LUMHAX Ha OAWH Wnu Aga psi unm
yBENUUNUTL AeMndmpoBaHne oToos 3agHen u,
BO3MOXHO, NepeaHelt NoaBecky, B TO BPEMS! Kak
yCTaHOBKa PyreBoro Aemridpepa Bpsif, N NMOMOXET.

Bokogsle koneGaHyst NEpenHero
xoneca (T.H "wnen')

Mpn coBnageHWn CKOPOCTU ABUXKEHUS C
CcoBCTBEHHOW YacToTon konebaHuii pyneBoro
yrpaBneHnss MOryT BO3HWKaTb  konebaHus
(vHorga C  yBenudeHVEM amnIuTyAbl)  pyns.
3ayacTyto  OHM  BbI3BaHbl  Hae3dgoOM  Ha
HEPOBHOCTb AOPOXHOTO MOMIOTHA, OCOBEHHO
npy BbIXOAE M3 NMOBOPOTa C YCKOpeHWeM. Takoke
MOXeET CKasaTbCA BMUSHWE HENPaBUIbLHOTO
33[aHNs  XapaKTepucTvkK  AeMnchupoBaHNs
3afHeli nogBeckn Bkyne C  npobremamu,
CBA3aHHbIMA C  pyresbiM  yrpaBreHvem  um
pamoii.

BoamoxHo, nepeaHss LUMHa MeeT papvarsHoe
BueHe, Unn oTcyTCTBYET GanaHcpoBka Koreca.
Kpome Toro, Ha pynesoe ynpaBneHue MoxeT
NPYXOANTLCS CILLIKOM GorbLLIO BeC (Mprbope!,
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dapa n 1.4.). Ina cHwkeHna aToro adpdpekTa
MOXHO NPUMEHUTL TPaBEPCY MOABIPKHBIX HaKo-
HEYHWKOB BUITKN Ui GOree >XeCTKyto OCb Koreca.
YcTaHoBKoW pyresoro Aemrdepa MOKHO A0OWTL-
€S yMeHbLLEeHVst 3Toro adpdpekTa, HO He peLumnTb
camy npobriemy, a ToMbKO ML CKPbITb €.

lanonuposaxue

MoToumkn nonepemMeHHo onyckaeTcs W NOAHW-
MaeTcs Mpy BbIXOAE M3 MOBOPOTa C BKITOYEHHOM
nepenadeit. 3ToT achdheKT HECKOBbKO OTIINYaeTCs
OT packaqviBaHus, XOTS VHOMAA TPYAHO BblAenuTb
pasnuuvs MexIy HAMM.

Mpy4rHolA ranonypoBaHKs criy>kaT Npobrnemb! ¢
3agHei noABeECKOW, 0ObIYHO HeAoCTaToOYHOE
AemncupoBaHue, a BO3MOXHO, N HeBbICOKas
KECTKOCTb MPYXUHbI. [NepBbiM LWarom npu
pelleHnn faHHOW npobnembl JOMKHO ObITb
yrnyuLLIeHVe AeMndompoBaHusa oToos. YBennieHvie
npenBapuTENBLHOTO NMOAKATUSI MPYKUH BpAA, v
Oynet crnocobeTBoRaTH YIyuLLIEHWIO CUTyaLmmn 6e3
YXyALUEHUA Opyrux nokasaTereil, 3a UCKIoye-
HMeM cry4aes, Korga y noABECKu MPUCyTCTBYeT
pesko Bo3pacTatoLasa xapakrepucTuka. Jlydiie
3aMeHWUTb caMy MPYXUHY Ha MPY>XWUHY Apyroi
XECTKOCTW, HO COXpPaHWUTb TOT XXe caMbli [o-
POXHBIV NPOCBET. ECrin BbiLLIEONMCaHHBIA 3chdheKT
MPOVCXOAWT TOBKO Ha BBICOKOI CKOPOCTU U Mpn
pes3KoM YCKOPEHUW, €ero MOXHO YCTPaHWTb,
MOBbICVB AABINEHVE B 33[HEN LLMHE.

lModckoku

[MNouTn Ha BCeX MOTOLIWIKIaX MOXHO CTOMKHYTBCS C
npobnemoii NoACKoKa - KONMeco He CrocobHO
[0CTaTo4HO BbICTPO pearpoBaTth Ha Mocreao-
BaTENbHOCTb HEGOMBLLLMX BbIOOVH 13-32 MHEPLMN
HenogpeccopeHHbIX Macc. BmecTto Toro, 4tobbl
oTcrexuBaTb MOBEPXHOCTb [0OPOrK, Koneco
NOACKaKVBAET B BEPXHEN TOHKE OHOW BbIOOUHBI U
OnycKaeTCs B HIDKHIOK TOUKy criegytoLlent. [Mpu
TOPMOXEHWUM B NnoBopoTe GyAeT nofdckakueaTtb
3afHee Koneco, a nepefHee koneco byget
noAckakveate npu yckopeHun. [lpobnema
MOXeT ObITb Bbi3BaHa CIMLUKOM GomnbLUMM
cTaTuyeckum TpeHnem B 3a4HUX
amopTV3aTopax Uiy BUNKE, B 3TOM CrTyyae Herb3ast
HVMYero caenaTb, KPOME OYUCTKA U CMasKu
noABWKHbIX Yactel. Ho, ckopee Bcero, aTto
CBAI3aHO CO CIMULLKOM CUIIbHBbIM Aemndupo-
BaHWEM CXaTWUs WU USMNVLLHER XeCTKOCTbIo
NpY»VH. CHIWKEHVe HeNnoapeccopeHHon Macchl
obreryaeT pelleHne AaHHOW NpoGrnemMsl, oco-
BeHHo, ecri ee yBennyeH1e BbI3BaHO AOMOMH-
TenbHbIMM ASTansIMu.

Y800 nepedHez0 Koneca

370 Takoe ABMEHWe, NPU KOTOPOM MOTOLIMKI
OTKa3bIBaeTCA noeopaumBaTthk. lepefHss LmHa
paboTtaeT npu Gonee BbICOKOM Yyrrie 60KOBOro
yBOAA (Yron Mexay NIiockoCTbHo ABWKEHWS Koreca
W MIIOCKOCTBIO €ro BpaLLEHUsl) YeM 3afHsis, 4TO
NPUBOAMT K GonbLLEMY CKOTBXEHMIO, UMK YBOAY
nepegHen LNHbI MO CPaBHEHWIO C 3agHen. B
pesynbTaTe Ans nofaepXaHns 3agaHHon Tpa-
eKTOpUN [BIDKEHUSI HEOOXOAMMO HanpaBnsATb
MOTOLMKIT B MOBOPOT Mof GonbLvM - YrroMm.
YMEHbLUUTb AaHHbIN 3ddPEKT MOXHO 3a cUET

YBEMUYEHNS HAarpy3kn Ha nNepegHee Koreco, 3a
cyeT ee nepepacnpeeneHus, a Takke He-
BONbLLOTO CHWXEHUS JaBMEHUS B LUMHE Unn
YCTaHOBKU LUMHBI C BObLUMM NATHOM KOHTaKTa.
Kpome Toro, cHmxeHuno gaHHoro adpchekta
MOXET criocobeTBoBaTh Bonee paHHee OTKpbITUE
[ApoccerbHON 3acrioHKV B MOBOpOTE.

Y800 3adHez0 koneca

ﬂBJ'IeHI/Ie, NPOTUBOMNOSIOXKHOE YyBOAY nepegHero
Koneca — MOTOLUMKN nagaeT B NoBOpOTe U3-3a
TOro, 4YTo C 3a,qu|7| LUMHON AponcxoauT TO XKe,
4TO U C NepeaHen Npu yYBOAE NepesHero Koneca.
YBenunyenue Harpyskm Ha 3ajHee Koneco,
CHMWXeHne OaBrieHna B 3a,qu|7| wnHe, nnn
YyCTaHOBKa LUWHbI C BonbLUMM NATHOM KOHTaKTa
CnocoBCTBYIOT YMeHbLUEHWIO 3dbcbekTa yBoAa
3aQHero Koneca.

lMpobou

[Mpy cxaTM NoaBECKM OHa UCHEPNbIBAET Npeaenbl
CBoOero xoga, B pesynbTaTte 4Yero Ha pamy
nepenaeTca 3HaYUTENbHbIN yaap. HesaBucmmo
OT TOro, rae Npoucxogart npo6ov|, cnepeau nnun
c3agn, 93TO YyKasblBaeT Ha OTCYyTCTBUE
[ocTtaTodHoro xopa noagecku. Ecnm npoGou

npoucxogaTt 3nn3ognyeckn Ha KPYMHbIX
HEPOBHOCTAX AO0POXHOro MNOnoTHa, npn
3arpy>keHHoMm  MoToUuKne 3T0 He  O4eHb

cepbesHas npobremMa, 1 B HEKOTOPOii Mepe ee
crieqyetT  oxugaTb Ha  MOTOUMKNE  C
HELOCTATOUHO JKECTKMMU MpyuHamu. Ecriv ke
3TO MPOMCXOAUT Ha HEBOmMbLUMX HEPOBHOCTAX
[OPOXHOro MOMOTHA, NPU HeHarpy>XeHHOM
MOTOLIMKIE Toraa Heobxoamma ycraHoBka Goree
YECTKOM MPY>KUHBI " yBenuyeHve
OemMncMpoBaHIs CXXaTUA.

Mpobou MoryT ykasbiBaTb Ha HEUCMPABHOCTb
KnanaHoB amopTusatopa. B camom xyaiiem
cryyae npoGoii NepeaHei NOABECKM MPOUCXOAUT
npy YpeamMepHOM NpoceaaHnn BUIKU 13-3a

PE3Koro TOPMOXKEHUS, 3a KOTOPbIM CreAyeT yaap
- B 9TOM Cly4ae MOXHO rapaHTUpoBaTh CTOMPO-
LIEHTHOE MOBPeXaeHVE 3ansiCTLEB.

Y0apbI npu obpamHom xode
nodsecku

B npoTvBononoxHocTs Npo6osiv, Npeaerns! xoja
MOABECKMN MCHEPNbBIBAIOTCA MPU PaCTsHKeHUn. ITo
MOXET ObITb BbI3BAHO Kak Ype3mMepHbIM npea-
BapUTENbHBIM NOAXKATUEM NPYXKUH, Tak U HEAO-
CTaTouHbIM AeMncrpoBaHeM OTOOS.

6 ObnuuoBka HasHaueHue

obnuyosku

O6nunuoBKa CRyXUT ANt MHOXeCTBa Lenen. Ha
CkyTepe OHa NMpefoXpaHsieT BOAUTENS OT BETpa U
OOXOS, 3aLUMLLBET XUSHEHHO BaXKHbIE NPUGOpbI
3neKTpoobopyAOBaHMSl U 3aKpbIBAET Npo4me
y3Mbl M3 3CTETMYECKUX coobpaxkeHuin. Ha
CMOPTUBHOM MOTOLIMKIIE OHAa MOBbILIAET
aspoAVHaMKKy MallWHbl, a criefoBaTeribHo,
yrnyudLLIaeT paboune XapakTepuCTVKK, KpoMe TOro,
OHa CHIKAET JaBreHne BETpa Ha BOOUTENS, UTO
crocobeTByeT MNOBbILLIEHNIO
KOMcpopTabensHOCTY e3bl Ha MOTOLMKIE;
OHa TaKXe MOXEeT MONOXUTENBHO BIMATEL Ha

ynpaBnseMocTs Mpu  Hanuium  adpdekta
npwxaTua K Jopore,  ynydlawoLero
cuenneHne c Hen; HakoHel, obnuuoBka

crnocobcTByeT TOMY, YTOObl Ha MOTOLMKI
Yawe  obpaljanM  BHUMaHWe,  romoras
MNPOV3BOAMTENIO OCYLLIECTBIATL COBIT NPOAYKLMMA.
Ha TypucTyeckoM MOTOLIIKIE OHa BbINOSHSET
BCe BbllLeoncaHHble yHKUMM: obecneumBaeT
COBEPLLIEHHYIO 3aLUWTYy OT MOrofAHbIX YCHOBWIA,
crefoBaTenbHo, NPeAoCTaBnseT MakCMarnbsHbIN
YpOoBEeHb koMdpopTa AFis BOAUTENS, a TakKe CITy» AT
Ons pasveLleHns 6araxa u NpUHaaneXxHoCTen.

Puc. 9.6a Ucnonb3oBaHue BO3AyX03860pHMKOB B oGTekaTens Ans nogauu BO3ayxa

BO3AYLIHbLIA PUNLTP NOA AABNEHMEM
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Tunbl 061IMLOBKK
Bce MOTOLWKIbI OCHALLAKTCS PasnuYHoro pogda

0bnMLIOBKOW,  OT APOCTOro  NiacTMaccoBoOro
Kpblla A0 COBOKYMHOCTU obTekaTtenen,
MNONMHOCTbLIO 3aKpbIBaKOLLNX MOTOLMKI.

HeunsMeHHO NpuCyTCTBYHOT KpbUbsi HaZ, NepeaHM
N 3agHUM Korecamu, Npu4eM BEpPXHSIt CTOpoHa
3aHero Kpbina Yacto obpasyeT coboit OCHOBY
[ONsi KpEMMeHUs aneKTPUYECKUX NpubopoB, KOTo-
pble 3aTeM 3aKkpblBatoTcs cuaeHbeM. BokoBble
naHenu Takke oBLLENPUHSTLI, U MOYT NPeACTaB-
TsITb cOBOI Kak NPOCTbIE MAacTMaCCOBbIE KPbILLKYA,
TaK U LENMKoBbIE NUTbIe "obTekaTenn cuaeHbs",
3aKpblBatoLLye 3apHWiA  choHapb. ObTekaTenm
ObIBatOT Pa3NMYHbIX Pa3MepOoB: OT "HEBOMbLLIOr
KOKNUTA" U KPOXOTHOTO "BUKUMHK" [0 "BonbLIMX
ambapHbix BopoT'. Hebonblime obTekarenn
CnykaT ckopee B [JekopamvBHbX, a He B
a3POAVHAMUYECKMX NN 3aLLUMTHBIX LIEMSIX, OHW
06bl4HO ycTaHaBnuMBaroTCa BOkpyr dapbl. K
nepegHemy obTekaTento Kpenutcs HebonbLuoe
CTEKI0, KOTOPOE HEMHOIO 3aKpbIBaET MPUBOPHYIO
naHenb. O6TekaTenu Takoro TMNa MoryT Kpe-
MUTBCS KaK K pame, Tak 1 K pynto. O6TekaTtenm
cpefHero pasmepa obecrneuvBaloT - nyulune
XapaKTEPUCTUKUN C TOYKN 3PEHNS a3pOoanHaMUKA
1 3aLLUMTbI BOOUTENS OT aTMOCEPHBIX OCAKOB W
BETPA, NOCKOSIbKY OCHALLIEHbI GOMBLLMM CTEKIOM,
32  KOTOpPbIM  MOXHO  YKpbITbCA  OT
HabGeratoLLero noToka Bosayxa. Ha GonbLunHcTBe
CMOPTUBHBIX MOTOLWIKITOB, OCHALLIEHHbIX LIENBbHBIMI
obTekaTenamu, B nepegHem obTekaTere pasme-
LlaloTCS BO3A4yX03ab0PHUKM U KaHarbl, Hanpas-
NSOLLME BO3AyX B KOPMYC BO3AYLUHOMO (ounbTpa
nog QAaeneHuem (cm. puc. 9.6a, ctp. 9.7].
Bonblune Typuctnyeckue obtekatenu npegHas-
HavatoTcs Ans obecreveHns NonHOM M3onALMm
BOAVITENA OT BO3AENCTBUSA aTMOChepHbIX 0CaaKoB
1 BETpa, U NO3BONAIOT NepeaBuraTbCsl Ha Mo-
TOUWMKIE C BbICOKOW CKOPOCTbIO B yA0GHOM
BEPTUKANBLHOM MOSIOKEHWM B TEYEHWE BCErO OHS.
OpHaKko OHW AOMKHbI BbINONHATL 3TN (oyHKLMM 6e3
yxyaLleHus noGoBoro ConpoTUBIEHUs, Beca U
yNpaensieMocTu MoToumkna. Yacto oGrekatenu
NPOAOIPKAOTCS COOKY M CHU3Y ABUraTens B BUAe
OoKoBbIX MaHereyt obTekaTenss M naHenewn
OHULWA, YTO npuaaeT MOTOUWMKIY MOMHOCTbLIO
3aKPbITbIN CNIOPTUBHLIN BUA, pexae Bcero, oHn
npefHasHayveHb! ans ynyyLieHust
a’pOoaVHAMUYECKUX XapaKTEPUCTUK MOTOLWKIA
(cm. puc. 9.66), Ho, KpOME TOro, OHY 3aLLMLLaT
ABuratenb oT rpsisan u kopposun. Cnepyet
OTMETUTb, YTO OHN HECKOIBKO CHIDKAIOT OXIaXK-
patowuncsa adpdektT Haberarowero notoka
BO3Jyxa, XOTS Ha MalUMHaX C XWUAKOCTHbIM
oXNaXaeHWeM 3TO He NpeacTaBnsieT ocobbix
npoGrem.

Puc. 9.66 BeHTunsunoHHble kaHanbl B 06NnMLOBKEe HanpaBnAKT MOTOK Bo3gyxa Ha
oxnaxpaeHue ABuraTensi U cnocob6CTBYOT OTBOAY TEMna, BbiAensiowerocs npu paéore

nBuraTens, oT Boautens

Mpoyasi obnumuoBKa 0BbIMHO NpeacTaBnseT co-
6ol Habop AekopaTUBHbIX NaHenewn, KOTopbIM
npupaHa cooTBeTCTBYloLas dopmMa 1 oTaernka
AN yNyyleHWs BHELUHEro BuAa MalUWHBbI.
Bonblume Typepbl, Hanpumep, Honda Goldwing
urn Pan European, HageneHbl MHOXECTBOM TakuX
naHernen, 3akpbliBatoLLyX OOMbLUMHCTBO CUCTEM
MOTOLKMa.

KoHcmpykyusi u mamepuarib!
Martepuanbl, Mcnonb3yembie MpU U3roTOBINEHWN
0OnMUOBKM, MMaBHLIM 06Pa3oM 3aBUCSIT OT TOrO,
OISt KaKoro MOTOLMKIa OHa MpegHasHavaeTcs, a
crnepoBaTenbHO, KakoW LIenu CRyxuT cama
obnuLoBKa.

Ha paHHuX mMoToLmKnax naHenm oonmuoBkA Geirm
BbIMOMHEHbI U3 LLTAaMMOBaHHON cTarn. CTanbHble
LUTAMMOBaHHbIE 3reMEHTbI (YacTo XPOMUPOBaH-
Hbl€) TSDKETTbI U CKIMOHHBI K KOPPO3UM C BHYTPEHHEN
CTOPOHbI, 0CODEHHO 3TO KacaeTcst KpblrbeB. [Noaxe
BMECTO CTarnv Ha4yanu Ucrornb3oBaTb CTEKMO-

BOIOKHO, MO3BONVBLLEE W3rOTaBnMBaTh Gonee
CrnoxHble naHenu obnuuoBkM U obTekaTenu.
CTeKnoBosiokHo obriafaeT [oCTaTo4HON MpoY-
HOCTb}O, OHO HaMHOrO ferye cranu, a CToMMoCTb
NPOV3BOACTBA TaKWX MaHenemn nocrne cosgaHvs
MaTpuLpbl HeBblcoka. Kpome Toro, oHW nerko
nogaaloTcss PemMoHTy U okpacke. CerogHs
LuMpokoe pacnpocTpaHeHue nonyuun
ABC-NnacTyiK (aKpUroHUTPU-OyTaaneH-CTUPKH).
OH nerye, npolie nogaaetcsa hOpMoBKe, U
obnapaeT Goree npuBnekaTenbHbIM BHELLHM
BWAOM MO CPABHEHWUIO CO CTEKIMOBOTOKHOM.
MnacTuk nroxo noaaaeTcs PEMOHTY, XOTst Habopb!
AnNs "cBapku nrnacTyka” nossonsoT NponsBecTu
PEMOHT HEGOMbLUMX MO NNOLLAAN NMOBPEXAEHNIA
WIN TPELLWH.

M3 yrnennactuka nony4yaeTca camas nerkas v
npo4Hasi obruLoBka. 3TOT MaTepuarn, HeCMOoT-
Psi Ha ero BbICOKY0 CTOMMOCTb MPOV3BOACTBA,
BCe Yalle 1cnonb3yeTcs Ha CNOpPTUBHBLIX MO-
TOLMKIaX.
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OnekTpuyeckas Lenb
MonyyeHre aneKkTpo3Heprum ..
MaxoBuW4YHbIN reHepaTop

MaxoBWYHbI reHepaTop 1 GaTapeiiHas cuctema..
['eHepaTop NepeMeHHOro Toka - OQHOMAZHOTO TUMA.......cc.veeveeeennne

MonynpoBOAHMKOBbIN CTAaGUIUTPOH
W 3MEKTPOHHbIE PEMYNATOPbI HAMPSKEHNS

[eHepaTop nepemMeHHOro Toka -TpexdgasHoro Tvna .
BbinpsAMUTENU 1 perynsTopbl TpexdasHoro Tuna

Batapeun
OnekTpocTapTep
[OunHocTapTep
Pene craptepa

1 BsepeHue

B kakoit-To Mepe anekTpoobopyaoBaHue npu-
CyTCTBYeT Ha ntobom MoToLWKNe, Moreae unm
ckyTepe. B BonbLuMHCTBE crnyyaeB anekTpoobo-
pyaoBaHve nutaeTcs oT BaTtapeu, obcnyxmsa-
toLLelt NOTPEOHOCTM CUCTEM OCBELLIEHWS], CUrHa-
nM3aummn U KOHTpons MalwmHbl. OTta [naBea
nocesilleHa  npubopam,  COCTaBMSAOLMM
c/cTEMY  3neKTpoobopyAOBaHNS MOTOLMKNA, W
npyvHUMNam AOewcTBusi 3Toil cuctembl. Bonee
nogpobHo anekTpoobopyaoBaHue pac-
CMOTpEHO B "CripaBoqHUKE MO MOTOLMKIETHLIM
cuctemam anektpoobopynosaHus Haynes"
(Haynes Motorcycle Electrical Techbook].
MHorum Henerko AaeTcs 3HAaKOMCTBO C
areKTpoobopyfoBaHEM, U HEKOTOpbIE CIULLIKOM
paHO OTKa3bLIBAIOTCA OT MOMbLITOK €0 U3yHeHs
13-3a HefocTaTka 3HaHW B obnactn usmkm.
Ho norvyHoe  npuMeEHEHWE  HECKOIbKUX
OCHOBHBbIX NPaBuI 0BNerYyT NoHUMaHE CCTEMb,
ynpocTiT nowvick " ob6HapyxeHue
HencnpaBHOCTEN B HE.

2 JnekTpuyeckas Lenb

Cuctema anektTpoobopypoBaHus nwoboro
MOTOLMKIIa COCTOUT U3 MHOXECTBa pasnuyHbIX
Liernei, KoTopble HaYMHAIOTCS 1 3aKaHYMBAKOTCA B
OZIHOM 1 TOM & MECTE -y UCTOYHVKa NuTaHus. B
COCTaB CUCTEMbI 3MEKTPooBopyAoBaHUSA BXOAUT
MHOXECTBO MOACUCTEM, UX YUCIIO 3aBUCUT OT
caMoii MaluuHbl 1 ee cnoxHoctu. K uucny
OCHOBHbIX LIEMEN, KOTOpblE MOXHO OBHapyXUTb
Ha GOMbLUMHCTBE MOTOLMKIIOB OTHOCSTCS LieMb
cTaptepa [KpoMe MOTOUWKIOB C OAHUM
KMK-cTapTepoM), Uenb 3apsiga 6aTapewm,
Lenb 3axuraHua (cm. Mmasy 3), Lienb oCBeLLEHNS,
LeMnb CUrHanusauuy VKOHTPOMbHbIX MpUOOPOB.
Kuucny npoumx OTHOCSATCA Lenb ynpaBneHust
CUCTEMO BrpbiCka TOMMMBA, LEMb YNpaBneHus
opurarernem (cm. masy 2), Lernb
NMPOTUBOYIrOHHOMN CUCTEMBI

(BCTPOEHHOW WIM yCTaHABIIMBAEMOWN [OMONHM-
TernbHo), a Ha psiae GomnbLUMX TYPEpOoB - Lenu
noJorpeBa, AOMONHUTENBHOTO U pa3BrekaTenb-
Horo obopyaoBaHYst (4a, 3To Ha caMoM Jere Takl).

Ymo makos "uens'?

[nst paBoTbI M0G0 ANEKTPUHECKON LIEn JOMKHO
obecrieunBaTbCS MPOTEKAHUE 3MEKTPUYECKOrO
TOKa Mo BCeW Lienm OT MCTOYHVKa MUTaHNS, Yepes
npubopbl, 06paTHO K WCTOYHMKY MUTaHWS;
crepoBaTenbHO, HEOOXOAVM 3aMKHYTbI KOHTYP
(cm. puc. 10.2a, ctp. 10.2). MNpn oTcyTcTBUM
3aMKHYTOTO ~ KOHTypa  TOK  OTCYTCTBYeT.
[MocKomnbKY TOKMOLLENOTNONOXUTENBHOMKIEMMBI
HaTapeun Yepes Kakoln-To NpMOOp, OH AOMKEH
3aBEPLUUTD LieMb U BEPHYTLCA Ha OTPULIATENbHYIO
knemmy G6atapey, HasbiBaeMyto “"semnein” unm
"Maccoit”. B Lensx aKoHOMUM NpoCTpaHCTBa,
MPOBOAOB M Pa3beMOB OTpyLIATENbHAA Kemma
GaTapev nofcoeaviHeHa K METAIIMYECKON pave
vnu geuratento motouukna [cm. puc. 10.26, cp.
10.2). Ha pame u gguraterne cyLectByeT MHO-
XECTBO pasnu4HbIX
TO4EK.KKOTOPBIMMPUCOEANHSA-OTCS  MPOBOAA OT
pasnu4HbIX NMPUOOPOB 3MEKTPOOOOPYAOBAHMS.
YTto KacaeTcs cTapTepa, OH HenocpeaCcTBEHHO
3aKpennseTca  Ha  Apuratene,  KOTOpGbIA
KpenuTcs GonTamm K pame, NMoaTomy pama uiv
Opuraterb  obpasyloT  cobo/i  MPOBOOHVK,
cooBLLatoLLMIA cTapTep C OTpULATENBHON KreM-
MO aKKymyrsTopa.

Umo makoe anekmpudecKuli mok?
OreKTpUYECKMiA TOK - 3TO ABYDKEHNE AMEKTPOHOB
Yepes NpoBoAHMK. B npoBogHuke yxe npucyT-
CTBYET MHOXECTBO CBOOOAHbIX 3MEKTPOHOB, TakK
YTO ANA ABVKEHUS M HeoGXoaMM Tornbko "Hacoc"
WUINN UCTOHHUK MTaHKS (TO €CTb reHepaTop um
Hatapes). CyLecTByeT MHOro cnocoboB Mnosny-
YEHs ANEKTPUHECKOrO ToKa, HanpUMep, UCTorb-
30BaHME SHEPMY, BblAENsIoLLeinca Npy Harpese,
OCBELLEHUN, TPEHUN, JaBMEHUN, XUMUYECKON
peakLun Unun anekTpomarHeTusma. Ha moto-

1 Cuctema ocBeLLeHns

2 Jlamnbl HakannBaHWS ¢ BONbOPaMOBOMA HUTLIO ...
3 [anoreHHble Namnbl U3 KBapLEBOTO CTekna
.4 HepasbopHbIii aneMeHT dapebi ...

5 YkasaTenu nosopota

6 YCTPOWNCTBO aBTOMAaTUYECKOrO BbIKIIOYEHUS

yKasaTenei noBopoTa ...
7 3ByKOBbIE CUrHarbI..... .
KoHTponbHble Nprbopbl U CUCTEMA CUTHANUSALMNK .........oenveeneennnne 21
Cuctema KOHTPOMbHbIX Nlamn -

BbIKMOYaTENU, AATUUKM U NpeobpasoBaTenu..
Mepexntoyatenu ynpaeneHus
OneKTponpoBoaKa U pa3beMbI. ...
MpenoxpaHutenu u pene

LMKrax Ucrnornb3yloTcs ABa U3 BbilLenepeymc-
NEHHbIX CrnocoboB: xuMudeckast peakumsi (6ata-
pesi) W anekTpomarHeTu3m (reHepatop). B
OTNIMYME OT MPOBOAHMKA, B W3OMNSTOPE OTCYT-
CTBYIOT CBOOOAHbIE 3MEKTPOHbI, MO3TOMY, He3a-
BMCMMO OT NMOABOAVIMOrO K HEMY HampsiKeHWs,
OBWKEHUS 3MEKTPOHOB - CriefoBaTenbHO, U
3reKTpUYEecKoro Toka - He nocrneayet. Takum
00pa3oM, 3MeKTPUYECKUA TOK BO3HUKaeT Mpu
HanMM4YMM Ha OAHOM W3 KOHLIOB MNPOBOAHUKA
WCTOYHMKA NWTaHUsi, KOTOPbIN CO34aeT MOTOK
3rEKTPOHOB B MpoBoaHMKe. CormacHo 0aHOMN ToHKe
3pEHUS], ANEKTPUHECKMIA TOK MAET B HAMpaBrneHum
OT OTpULIATENLHOrO MOSOCA K MOTNOXATENBHOMY,
OfHaKo B GOMbLUMHCTBE CXeM anekTpoobopyno-
BaHVisi, B TOM YnCrie 1 aBTOMOBUITbHBIX, Beerga
NpMHUMaeTCs obpaTHOE ABVPKEHNE, OT MOMNOXM-
TenbHOro rontoca K oTpuuaTtensHoMy. BakHo
noHaTb, 4TOo ©OaTapess He cosgaeTt
3MEKTPUYECTBO B TOW XKe Mepe, Kak U Hacoc He
CO30a€ET XUOKOCTb. DNEKTPOHbI U XKMAKOCTb YKe
OOIKHbI Tam NpUCYTCTBOBaThb, a HGatapes unu
Hacoc - 3TO MpOCTO croco® npuBedeHus
3IEKTPOHOB WIN XXWUOKOCTU B ABWKeHue. U ecnin
ObITb aBGCONOTHO TOYHBLIM, TO HE HAcOC 3acTaBNnseT
nepemMeLLaTbCA XUAKOCTb, a AaBneHue, KoTopoe
OH co3gaer. [Npy Hanuuum nepenaga JaBneHuiA
Mexay ABYMs Toukamu Mexay Humu byaet
HabnogaTbcs nepeTekaHve XUAKOCTU AMs
BbIPABHUBaHUS [LABMNEHVSI. PasHoctb
MOTEHUMArNIOB WM SMEKTPOABWKyLLasi cuna
(3OC) - ato xapakTepucTuka OaTapen,
nsMepsieMasi B BonbTax (MO3TOMYy pasHOCTb
noteHunanos n OC Taicke Ha3bIBalOT Hanps-
XeHvem), 6narogaps KOTOPON MPOVNCXOAUT
nepemMeLLieHe MeKTPOHOB (MogobHo nepenagy
OaBneHun B criyyae C¢ Hacocom). [BukeHue
3MEKTPOHOB HOCUT Ha3BaHMe "Toka" 1 nameps-
€eTcs B amnepax. BenvumHa Toka 3aBycuT oT ABYX
riokasaTerei: BENMUMHbI HanpsPKeHUst [pasHoCTU
MOTEHLMANoB Un 3MNeKTPOABMKYLLEA CUMbl),
BbI3bIBAIOLLEN TOK U COMPOTUBMEHNS (M3Meps-
€MOro B oMax), NpMCyLLiEro NpoBoaHMKyY. B uensix
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Puc. 10.2a MpocTeniwan anekTpuyeckas
uenb

C HeBOMbLUMM NN HyreBbIM COMPOTUBMEHNEM
BO3HMKAET OONbLUOA 3INEKTPUYECKUI TOK,
COOTBETCTBEHHO NpW GOMBLLIOM CONPOTUBNEHNN
Tok ByaeT HeGOMbLLION.

Mpn HanuuMM B Uenu 3nNeKTPUYECKoro Toka
baTapes nocTeneHHO TepseT CBOW 3apsad, U
HanpsbkeHve nagaeT. Yem Gonblue anekTpu-
YecKkuii TOK, TeM ObICTpee yrnageT HanpsbkeHue.
MmeHHo noatomy 6atapen "cagsatcs” n Tpebytot
noasapsaku. MNpu paboTte moToumkna Gatapesi
[OIKHA MOCTOSIHHO 3apshKaTbCs, ANs 3TOro Ha
MOTOLIMKIE YCTaHOBMEH reHepatop. daktudecky,
npu paboTe ABWraTens cuctema 3nekTpo-
0bopyAoBaHWSA NUTAETCA OT reHepaTopa, KOTOpbIN
OJHOBPEMEHHO C 3TUM NofaapshkaeT baTapeto.

3 TlonyyeHve
3MNEeKTPO3HEPrnm

Ha Bcex aBTOMOGWIISX YacTb MOLLHOCTY ABU-
rarensi npeobpasyeTcst B AMEKTPUHECKYHO SHEPIUIO
AN MUTaHUS BCEBO3MOXHbIX AMEKTPUYECKUX

Puc. 10.26 MeTtannuuyeckue afieMeHTbl paMbl CTAHOBUTCA YacTbHO

3ﬂeKTpVI‘-IeCKOﬁ uenum

npubopos. MoLLHOCTb, co3gaBaemas B CUCTEME,
3aBMCMT OT [AByx paktopoB: Tpebyemoii
MOLLHOCTU UM TOW MOLLHOCTYW, KOTOpas MOXeT
ObiTb noTpaveHa Ans obecneyeHus 3Toro.
[pyrumn croBamu, CrOXHOCTb CUCTEMbI B
LerioM ornpepenseTcs pasvepaMmi 1 TUNom
MalmHbl.  [Mpoctomy moriedy, HeBorbLuomy
MOTOLMKITY WK CKyTEPY HEOOXOAMMO TOMBbKO
OCBeELLEeHNEe 1 3BYKOBOW CUrHas, MosToMy OHW
MOryT He ocHallaTbcs GaTtapeeit. B atom crnyyae
[[0CTaToO4HO MPOCTOrO MaxoBUYHOTO reHepaTopa,
NpUYUHBI cTaHyT MOHATHBI n3
HVKecneytoLLero.

MpubnuantensHo Ao 1960 roaa noyty Ha BCE
BorbLUe MOTOLMKITbI YCTaHaBIMBAICA reHepaTop
MOCTOSIHHOrO TOKa, KOTOPbIWA, B OTNNYME OT
MaxOBWYHOTO reHepaTtopa, obrnagaeT npenmy-
LECTBOM  MOCTOSIHHOTO ~ BbIXOAHOTO  TOKa.
Barapes MoxeT HakannmBaTb 3reKTPO3HePruio
TONbKO MOCTOSIHHOTO TOKA, MPU HarIM4mmn TOMNbKO
nepeMeHHoro  Toka  ero HeobxoanMo
npeobpa3oBbIBaThb B MOCTOSHHbIN A4S NOA3APSAKA
Oatapen. MaBHbIA HepoCTaToOK reHepaTopa
MOCTOSIHHOIO TOKa COCTOSN B €r0 W3NULLHEN
CIOXHOCTW, a, Creao-

3akoH Oma

3aBVCMMOCTb MeXay HanpsbkeHMeM, TOKOM U
conpoTueneHem onpegerneHa 3akoHom Oma
(cm. puc. 10.28). ConpoTVBrEHE B LIENU MOXHO
onpeAenuTb NyTeM AeneHns HanpskeHns Ha
cuny Toka. HanpsixeHne B Lienn MOXHO onpe-
[enVTb, YMHOXVIB CIITY TOKa Ha COMPOTUBIEHNE.
A cuna Toka B Lieny MOXeT BbiTb onpeaeneHa
npyv AenNeHUN HanpshKeHUst Ha COMPOTVBMEHNE.

3akoH BatTta
MoLLHOCTb, HeobXxoamvas 4f1s paboTbl Nprbopa,
namepsieTcs B Batrax. Motpebnsemas npubo-

I=1AMIEP(1 A}

+

P e R=10M(10m)
T V=1BaneT(18]

Puc. 10.28  3akoH Oma
B3aMMOOTHOLUEHME  MeXAYy
TOKOM M CONPOTUBIIEHEM

onpepensiet
HanpsxeHuewMm,

POM MOLLIHOCTb MOXET ObITb paccunTaHa nytem
YMHOXEHUS HANPSHKEHVS B CUCTEME Ha BbI3bl-
BaeMbli UM TOK. Takum obpasom, namna
MoLLHocTblo BO BatT, pabotatoluas B cucteme
C HanpsbkeHveM 12 BorbT, ByAeT BbI3bIBaTh TOK
5 amnep. Kpome TOro, ato osHavaet, 4To
CONPOTVBMEHVE NMaMIbl paBHSETCA 2.4 omam.
Craptep mowHocTsto 300 BT BbI3bIBaeT Tok 25
amnep v obnagaet conpotveneHvem 0,48 Oma.

MepeMeHHbIN 7] NOCTOSIHHbIN TOKMU
CyLuecTByeT TOK ABYX TUMOB: MOCTOSHHbIA U
nepeMeHHbIA. [oCTosHHbIA TOK NpeacTaBnseT
coBO NPSIMOYTOSbHBIA UMMYIbC, UMEHOLLMIA
TONMbKO MaKCMMarbHOE MONOXUTENbHOE
3HauveHue. NepeMeHHbIN TOK NpeacTaBnseT
coboM KpUBYIO - CUHYcOUAy, KOoTopas MnaBHO
NepexoanT N3 MaKCUMarIbHOTO MONOXUTENb-
HOro B MaKCcMMaribHoe oTpuuaTeribHoe 3Ha-
YeHve 1 0bpaTHO B MaKCMMaribHOE MOMoXM-
TernbHOe 3HaueHve 1 Tak fanee. Beskn pas nuk
BOMHbI YKa3bIBAET HA HaNpsPKEHE, Bbi3bIBAtOLLIES
Tok. Tun BblpabaTbiBaeMoro Toka 3aBUCUT OT
UCTOYHUKA NUTaHUs, BOMBbLUMHCTBO MOTOLIK-
NETHbIX CUCTEM 3reKTpoobopyaoBaHNs pabo-
TaloT Ha NMOCTOSIHHOM TOKe.

BaTeNlbHO, OH Obin JOpOr B U3roTOBMEHUN U
TpeboBan GonblUoro obbema OBCNy>KUBaHUSA.
Kpome Toro, Takoi reHepatop He obecrneuvsan
BbICOKO MOLLHOCTW, OCOBEHHO NPU HU3KUX
YacToTax BpalLeHVs ABUraTens, YTo Aenarno ero
HenpuroaHelM Ans obecneyeHnss BbIXOAHOM
MOLLIHOCTM B YCIIOBUSIX ABIKEHWSI C HEBOMBLLMM
CKOPOCTSIMW MM MY YepeaoBaHN OCTaHOBOK C
TporaHweMm ¢ MecTa.

[eHepaTop NepeMeHHOro Toka, HECMOTPSA Ha
BblpabaTbiBaeMbIi UM NEpPeMeHHbIN TOK, Npea-
cTaBnseT cobow ropasgo 6onee npocTon,
HaAEXHbIA 1 MOLLHBIA MPUGOpP MO CPaBHEHWIO C
reHepaTopoM MNOCTOsiHHOro Toka. o aTown
npuyrHe OH B GonblUel UM MeHbLUEN Mepe
BbITECHWIT €r0 Ha BCEX COBPEMEHHBIX MaLLMHAX.

4 MaxoBW4HbI FreHepaTop

MaxoBUYHbIA reHepaTop, uUnM “MarguHo"kak
€ro VHorga HasbIBalOT, MpeacTaBnseT cobol
MPOCTO reHepaTop NEPEMEHHOTO TOKa, KOTOpbIA
rmaBHbIM 0Bpa3oM MpUMEHSIETC Ha Moneaax,
ckyTepax W nerkux motoumknax (cMm. puc.
10.4). Kpome obecneyeHus anekTposHepriu
ONsi OCBELLEHMS M 3BYKOBOMO curHana, Ans
MUTaHWUSE CUCTEMbl 3aXUraHNs MaxOBUYHbIN
reHepaTop COAEPXUT OTAENbHYI OBMOTKY
MUTaHUA, @ UHOTAA 1 CaMy KaTyLLIKY 3a)KUraHus.

MaxoBUWYHbIN reHepaTop COCTOUT U3 Henoa-
BMXHOMO OCHOBaHWS, Ha3blBaeMOro "craTtopoMm”,
1 BpaLLaloLLerocs MaxoBuka ¢ NOCTOSHHbIMM
MarHuTamu, 3akpenneHHbIMU Ha BHYTPEHHeN
nosepxHocTU. CTaTop KPENUTCSA C OAHOW CTOPOHbI
KapTepa u coAepXWT OOHY WMN HECKOMbKO
obmoTok nuTaHusA. ViHorga MalLiMHbI, Ha KOTOpbIX
npMMeHsieTcs NoAobHbIN reHepaTop, ocHalla-
IOTCA CUCTEMOMN 3rEKTPOOBOpYA0BaHUA TOMLKO
NepemMeHHOro Toka criefaoBaTenbHoO, BbINpsM-
neHve (npeobpa3oBaHWsi NepeMeHHOro Toka B
MOCTOSIHHbIN) BbIXOAHOTO TOKa OTCYTCTBYET. JTO
03HayaeT, YTO MOLLUHOCTb, BblpabaTbiBaemas
0OMOTKOW MTaHWS, TLATenbHO noadupaeTcs B
COOTBETCTBUM C TpebOoBaHNAMM LIEN OCBELLIEHNS
npy MakcuMarnbHOW YacToTe BpalleHus ABU-
ratenst. Ecnn cucrema anexkTpoobopynosaHus
COAEPXUT MONyMpoBOAHNKOBbLIE MpUBopbI, Tpe-
BytoLLme NOCTOAHHOMO ToKa, TO YCTaHaBINMBaETCS
BbinMpsvuTenb. [lonyyeHne 3neKkTpuyeckoro
TOKa OCHOBbI-
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MaxosuyHnblili eeHepamop & cbope
Pomop maxosu4HO20 2eHepamopa

OcHosaHue cmamopa
KoHmaKmHbIL rpepbieameris
KoHOeHcamop

Obmomka oceelLeHuUsI
Kamyuwika 3axueaHusi
lpucoeduHumenbHble pasbemb!

CONOUTRWN R

Puc. 10.4 TUNWUYHBI MaxOBUYHbIM reHepaTop MOMegHOro TMna

Obpamume gHUMaHUe, 4Ymo 8 3MOM Clly4ae 8 COCmMas 2eHepamopa exooum Kamyuwika 3axkuzaHusi 8 Kadecmese cocmaerisiouyeti cmamopa (B). Ha dpyeux
MaluuHax Moa2ym UCIIONb308ambCsl BHEUWHUE KamyWKU 3aKU2aHUS, 8 IMOM crlydae Ha cmamope 00IKHa ycmaHaenugamscs 0OMOMKa numausi cucmems!
3a)ueaHus1, Toxoxasi o eHewHeMy 8udy Ha 0bMomKy oceeleHust (7).

BaeTCs Ha NpYHUMNE WHOYKLUMW, KOTOPbIA Obin
paccmoTpeH B [MaBe, MOCBSALLUEHHON cricTeMam
3axuraHvs. Kpatkoe HanomMuHaHue: ecnv npo-
BOAHVIK MUHYET MarHUTHOE rore, B NPOBOAHVIKE
BO3HMKaeT Tok. CHavyana OH Te4YeT B OfHOM
HarpaBreHnm, Mo Mepe HapacTaHVsi Mons, a 3atem
MEHSeT HanpaBneHve npu 3aTyxaHun nons. B
reHepartope nofe co3faeTcs NOCTOSAHHBIMU
MarHuTamu, npoxoAAwumMn MUMO NPOBO-
TOKV, HABWTOI B KaTYLLIKV AN youreHns adpcexTa.
TepMuH "nepeMeHHbI TOK" 06si3aH CBOUM
NPOUNCXOXAEHNEM TOMY, YTO TOK B 0BMOTKe
[OBWXKETCS cHavana B OfHy CTOPOHy, a 3aTeM B
OpYTyto, Mo Mepe MPOXOXKAEHUSA KaKOOoro MarHuiTa
MVMO OBMOTOK.

[Mpw BBIKITIOYEHHO CHICTEME OCBELLIEHWS MaLLMHbI
obmoTKa 3a3emnsAeTcs, U INEeKTPUIECKUA TOK
yepes Lienb ocBeLLeHNs oTcyTcTByeT. [Npu Bkto-
YeHUN OCBeLLEHNS TOK BbIHYXAEH NpoTekaTb
Yepes Namnbl dhapbl U 38aHero hoHapsi, 3acTaBnsia
nx cBeTUTbCA. pu HM3KMX YacToTax BpalleHVst
ABuraTtensi otgaBaemas reHepaTopoM MOLL-
HOCTb OfpaHuyeHa, ¥ namrbl 6yayT CBETUTBCS C
HernomnHbIM HakaroM. Kpowme Toro, npucyTcTeyeTt
3aMeTHOe MepLiaHve Npu 3MEHEHUN Hanpas-
NEHUs OBVDKEHNS TOKa OTHOCUTENBHO "MepTBOi
Touykn". [Npn NOBbILLEHUN YACTOThI BpaLLeHUst
ABuraTtensi otgaBaemas reHepaTopoM MOLL-
HOCTb Takke MOBbILLIAETCS, HO TOMNbLKO A0 onpeae-
NEHHOro YPOBHSI, COOTBETCTBYIOLLIENO TaK Hasbl-
BaeMOMy "HanpspkeHWto Ha Knemmax" KOH-
KpPETHOro reHepaTopa.

B pamkax aToro usgaHus He criegyeT CILLKOM
yrnybrsaTbCs B CyTb 3TOro Borpoca. [loctatouHo
cKasaTb, YTO BHYTpPEeHHUE notepy B 0BMOTKax
03HaYaloT, YTO Kp1Bas OTAaBaeMOol reHepaTopoM
MOLLIHOCTM MOCTENEHHO CHMXaeTcs nocne

onpeseneHHon YacToTbl BpalleHysl ABvraTensl.
370 B HeKoTOpol Mepe obecneymBaeT camo-
perynupoBaHue reHepatopa. Ha npakTtuike ato
03Ha4aET, YTO MPY BLICOKMX YACTOTax BpaLLEeHUs!
cBeT namn BygeT spye, a MepuaHue cTaHeTt
He3aMeTHbIM.

5 MaxoBuWYHbIN reHepaTop n
OartaperiHasa cucrtema

[ina onpepeneHHbIX Lenei npocTasi cuctema ¢
MaxOBWYHbIM TEHEPATOPOM, OMWCaHHas B
naparpadpe 4, paboTaeT JOCTAaTOYHO XOPOLLO,
OfJHaKO €CIv B CIICTEME 3reKTpoobopyAoBaHNS
rNosIBNSAIOTCS yKasaTenu NMoBopoTa, OHa yxe He
COOTBETCTBYET TpeboBaHMsAM. [MaBHbIM 06pasom,
3TO CBSI3aHO C TEM, YTO TPaAULIMOHHbIE pene
ykasaTenen noBopoTa npefHasHa4eHbl A
paboTbl NpK NOCTOAHHOM TOKE OT CTaburnbHOro
UCTOYHMKA NUTaHUA. [Ans pelleHnst aTol npo-
6Grnembl MHOMMe NPOU3BOAWTENN YCTaHABIMBAOT
CMeLLIaHHYIO CICTEMY, B KOTOPOW 3NEKTPUHECKYIO

SHeprMo,  Heobxogumylo AN NWUTaHWS
ykasaTere/i ~ MoBopoTa,  MonyyalT — OT
oTAensHou 0obMOTKM reHepaTtopa.

HanpsbkeHne oT 3To OOMOTKM nogaeTcs
Yepes BbINpsAMUTENb (B BUAE EAMHCTBEHHOTO
ovofa) Ha Hebonbluyo Gatapeto. OTa HGatapes
ucrionb3yeTcsl  ANA NWTaHUs  ykasatenewn
MoBOPOTa N CTOSIHOYHBIX hoHapel, ecrim oHK
yCTaHORIMeHbI Ha MoToLwikrie. OctarnbHbie Npubopbl
CUCTEMbI OCBELLEHNSI NUTAIOTCS NepeMEHHbIM
TOKOM OT reHepaTopa.

Bbinpsimutens, kak Obino yNOMsHYTO Bbllle,
npencTaensieT cobon eauUHCTBEHHbIA Anog,
3annTBIN B KOpyc U3 nnactvaccs!. [vion pabotaeT
KaKk oBpaTHbI KraraH, Aornyckasi MpoTekaHWe Toka

TOIBbKO B OAHOM HanpasreHm (cm. puc. 10.5, cTp.
10.4). 310 03HAYaEeT, YTO MOroBYHA NOCTyMatoLLEen
MOLLIHOCTU TePSIETCH, MOCKONbKY AVOA, OTpe3aeT
MOMOXUTENbBHYIO UMK OTpULATENbHYIO obracTb
CuHycouabl BbIXOOHOTO TOKa, 3TOMy cucTema
obssaHa CBOVM HasBaHVieM
"ofHononynepvogHoro  Bbinpsamutens”. XoTs
3T0 He o4eHb 3PEKTVBHBIAN  Crocod
UCTONb30BaHWS BbIXOAHON MOLLIHOCTV OOMOTKY,
HO 3TO NpOCTO, AelieBO N COOTBETCTBYET
TpeboBaHMsIM cucTeMbl. Takas cucTeMa uvalle
BCEro BCTpeYaeTcs Ha moredax W HeborbLumx
TpUareHbIX MOTOLMKIIAX, FAE CYLLECTBEHHbIM
haKTopOM SIBMSIETCS BEC.

6 [eHepaTop NepeMeHHOoro
TOKa - ogHoasHoro Tuna

MonHOLEHHLIV reHepaTop NepeMeHHOro Toka
vcrornb3yeTcs Torga, koraa Ans NuTaHus Beel
cucTeMbl anekTpoobopyaoBaHus Heobxoauma
GaTapesi. Cam reHepaTop NepeMeHHOro Toka
MOXOX Ha MOLLHbI MaxOBUYHbIN reHepaTop (CM.
puc. 10.6a, cTp. 10.5). MNpocTeiiumm reHepato-
oM Takoro Tvna siensieTcs” oaHodasHbIN reHepa-
TOp NEPEMEHHOrO Toka C BHYTPEHHUMU MOCTOSIH-
HbIMW MarHuTammn". JTOT rPOMO3AKUA TEPMUH
MOXeET ObITb PacKpbIT CreaylowmM obpasom.
PoTop coctout ns getanu, umetowei popmy
GapabaHa, 1 kpenuTcsa Ha Lande KoneH4aToro
Bana. B oTrvBky 13 cnnasa nomeLLieHb! WecTb (1o
OBbIKHOBEHWIO] MOCTOSHHBLIX MArHUTOB, UX MOXHO
YBUAETb B BUAE MHOTOCHONHBIX MOMKOCHBIX HaKo-
HeYHUKoB. CHapyu poTopa YCTaHOBIEH CTaTop,
Ha KOTOPOM pacnorioXeHbl LeCTb 0GMOTOK
reHeparopa. Yacrto craTtop npeacraenseT coboii
nakeT »ene3HbIX Korew, KoTopbli B cbope ¢
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CMOJIOM.

3a cueT ucrnonb3oBaHNs Gornee MOLLHbIX MarHUTOB
B poTope 1 GonbLUMX 0OMOTOK, PacronoXeHHbIX
CHapy>xu poTopa, MOXHO AOBUTLCS 3HAUMTENb-
HOro yBenu4yeHWst MoLLHOCTW. Ha 3ape passutus
reHepaTopoB NEePEMEHHOIO Toka YrpaBreHve UMm
OCYLLECTBMNANOCh NyTEM MOAKMIOHYEHUS UMK
OTKIMOYEHUS OBMOTOK A4St MONyYeHNst onpege-
TIEHHOTO COYETaHMS!, COOTBETCTBYOLLIErO Tpebo-
BaHWSIM CUCTEMBI, B pe3ynbTaTe Yero perynu-
poBaHvie BblrooteHbpydbIM. [ns 3apsina Gatapen
Bornee BaxHbIM TpebGoBaHUEM ABMSETCH Heob-
XOAMMOCTb npeobpasoBaHusa MonyYyaemMoit
3MEKTPO3SHEPIUM B NOCTOSHHBIN TOK. BeinpsimuTens
C €[VHCTBEHHbIM AVIOAOM, ONUCaHHBIN B Maparpa-
he 5, npeacraBnseT coboi JOCTaTO4HO NpocToe
YCTPOVICTBO, HO NP €0 UCTOMNbL30BaHNN TepsieTcs
MornoBMHa BbIXOAHOW MOLLHOCTM (cM. puc. 10.66,
cTp. 10.6]. Ecnn 3apava reHepaTtopa nepemeH-
HOro TOKa 3akKn4vaeTcs B MONy4YeHUU
MaKcMMarbHOW MOLLHOCTW, HEMNb3si NO3BOMSATH
TEPATb MOMOBUHY 3TOW MOLLHOCTW, Ansi 3TOro
notpebyeTca Gonee CrOXHbIA  BbINPAMUTENb.
Pelunts npobnemy MoXHO C MOMOLLIbHO AUOAHOTO
MOCTa U ABYXMOIYNEPUOAHOO BhINPAMUTENS.
370 yCcTpONCTBO NpeAcTaBnseT coboit YeTbipe

C Maccoi MoToumkna
(oTpuuaTensHei KoHTaKT)

A Ecnu nodcoeduHumb KpeMHuesblll ebinpsasmMumersns mak, Kak
rpedcmaerneHo Ha pUCYHKe, MoK om rosoxXumesibHol Kiiemmbl 6amapeu
K ompulamerisHol omeymemeyem, U fiamria He 20pum.

b Ecnu pa3ssepHymb KpeMHuesbill ebinpsmMumerns Haobopom, mo 8 yernu
10516/151eMCs MOK, U TaMIIoyKa 3a2opaemcs.

Mecra koHTakTa

naHersnamu.

Ecnu e sbiweonucaHHol yenu 3amMeHums bamapero Ha 2eHepamop rie-
PEMEHHO20 MOKa, 8bIXOOHOU MoK 6yOem CImpeMUmBCs IMOCMOSIHHO U3Me-
Hsamb HanpaeneHue. OOHOHarpasneHHoe medyeHue Yepe3 0uoO o3Hayqa-
em, ymo YepedosaHue Uukiioe 6ydem brIOKUpOBamMLCs, 0cmaerisisi roro-
8UHY 8bIXOOHO20 HaNpsKeHUSs], MpomekKaroLe20 8 0OHOM Harpas/ieHUU.
[MockonbKy romnysofiHa 6bIXOOHO20 HanpsKeHUs mepsiemcs, makol
MemoO ebInpsIMITeHUS] HOCUM Ha38aHUe 0OHOIMOYNePUOOHO20.

B Tak ebi2nsioum npocmediwiuli 0OHOMOyrnepUoOHbIll KpeMHUESbIU 8bIrpsi-
mumerib. Heborbwas 0emarib, 3aKmtoHeHHasi 8 MacmMaccosbili Kopriyc,
npusuHYyU8aemcsi K pame, 0bbI4HO 100 cedrnom unu nod 6oKosbIMU

Puc. 10.5 MNMpvHUMN aemcTBUs KPEMHUEBOrO BbINPAMUTENSA (auoaa)

[ovoaa, CoeauHEHHbIX TakMM crnocoboMm, YTo Ha
BbIXOLE BbINPSMUTENSA BCEra NoAAEpKBariocs
MOCTOSIHHOE HanpsPKeHue, BHe 3aBUCMMOCTU OT
CMeHbl ha3 reHepaTopa NepeMeHHOro Toka.
ConyTcTByloWas ayarpaMmmMa OnucChIBaeT 3TOT
MpOoLecc ropasfo MNoHsiTHee, YeM CrioBa, U ee
CcregyeT usyuuTb Nepeq, TeM, Kak YiTaThb Jarblue
[em.puc. 10.6B, cTp. 10.7]. KoHCTpykTUBHO
OVNOOHBIN  MOCT  MpeAcTaensieT  coboi
HeGorbLLOE YCTPOWCTBO C CUMBbHO Opeb-peHHOM
MOBEPXHOCTbIO,  KOTOpOE  Kpenutcs K
3a3eMrieHHo Touyke Ha pame. OpebpeHue
(papnatop) No3BOMNSiET OCYLUECTBNSATL OTBOA,
obpasytoLLerocs B yCTPOWACTBE Tenna 3a cyet
obayBa ero Bo3ayLUHbIM NMOTOKOM My ABVKEHN
MaLLMHbI UMY NyTeM Tennonepesayn K pame.
Vcrnonb3oBaHue ABYXMOMyNepYoaHoro BeINpSMU-
TENsi NPUBOAUT K CYLLECTBEHHLIM OTNNYMSIM B
BbIXOHON MOLLHOCTU reHepatopa nepeMeHHoro
Toka. B cryyae vicnonb3oBaHus ogHoMonyrneproa-
HOro YCTpOWACTBa (€AMHCTBEHHOro Aunoaa) Ao-
cturaetcs okono 37 % oT HEBbINPAMIEHHOTO
HanpsbkeHys. C ABYXTONyNep1oaHBIM BbINpSMUTE-
JIEM STOT MoKasaTeslb NoBbILLAETCS MPUONU3UTESTb-
Ho 8o 63 %.

7 TonynpoBORHUKOBSL
CTabUIUTPOH
¥ BJEKTPOHHHE PEryJsTOpS!
HaNPSIKEHUS

C npopomxaroLumcsi poctom TpeboBaHuii,
npeabsABseMbIX K cucTeMe anekTpoobopyao-
BaHWS, N0 Mepe YCNOXHEHWUS MaLUWH MeToj,
YMpaBreHsi reHepaTopoM MepemMeHHOro Toka 3a
CYET MOAKMIOYEHNS N OTKIMIOYEHUS 0BMOTOK
BCKOpe nepecTan UM oTBedatb. Ha MalumHax, Ha
KOTOPbIX WMCMONb30Bascs reHepaTop nepe-
MeHHoro Toka Tuna Jlykac, yctaHoBka nosynpo-
BOAHWKOBOrO CTabUnMTpOHa No3Bosvna nomyy4nTs
cnpocToro, opHohasHoro reHepaTopa nepemeH-
HOro ToKa He LLIECTb, a ABeHaALIAaTb BOMLT, U MOYTU
BOBOE YBENMMYMIIA €r0 BbIXOAHYI MOLLHOCTb.
MonynpoBogHUKOBbIA CTAOUIUTPOH paboTaeTTak
Xe, KaK ¥ peayKUMOHHBIN knanaH B cucteme
cMasiu. [py NoBbILLIEHUN B cUCTEME HaMpPsDKEHUS!
C POCTOM YacTOTbl BpalLeHUst ABuratens crabu-
NUTPOH Ha4MHaeT NPOBOAWTbL TOK (MPUGNN3NK-
TenbHo npu 14 BonbTax). Crctema perynupyeTcs
33 CHETOTBOAA M3OBLITOUHON MOLLHOCTM Ha Maccy
(cm. puc. 10.7a, ctp. 10.8). Mpn cHKeHUM B cnc-
TeMe HarnpsbkeHUs B pesyrbTaTe BKIOYEHNS ocBe-
LLEEHS CTabUNUTPOH NepecTaeT NPOBOAUTL TOK,
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Potop - spaLuaniiMicA BHYTpK cTatopa
M COABPXALLIAA MErHATH
o BCEH CB0EN LUMPUHE

Puc. 10.6a Tunu4yHbI oaHOha3HbIN reHepaTop NepeMeHHOro Toka

1 B C1CTEMY NMOAAETCS MoMnHas MOLLHOCTb [0 TeX
rop, Noka HanpskeHne cHoBa He JOCTUrHeT
14 BorbT.

Ha GonbLUMHCTBE ANOHCKVX MALLIMH, OCHALLIEHHBIX
ofHodasHbIMK reHepaTopaMun nepemeHHoro
TOKa, NPUMEHSTICS 3NEKTPOHHbIN perynstop. OH
NpeACTaBNAETCOO0ONrePMETUYHBIA  AEKTPOHHBI
npubop, ynpaensemMbiii NonynpoBOAHUKOBbLIM
CTabUMUTPOHOM B COMETaAHUM C TVPUCTOPOM (M
napoi Noo4epenHo BKITHOYAIOLLIMXCS TUPMCTOPOB)
N MHTErpanbHON MUKPOCXEMOW, KOHTPOMNMpYto-
Len nepemeHHoe HanpsbkeHue [cm. puc. 10.76,
c1p. 10.8). 311 ycTpoiicTBa OTNMYatoTCs OT 0BbIY-
HOro YCTpoWCTBa C NOSYMNPOBOAHWKOBBLIM CTa-
BUNUTPOHOM YyBCTBUTESNBHOCTBIO K HAMPSDKEHWIO
6artapen. MpyHUMN paboTbl TakUX yCTPONCTB
pasnuyaeTcs B 3aBUCMMOCTU OT U3rOTOBUTENS.
Perynsirop 06bMHO BbINOMHAETCA B €auHOM Grioke
C BbINpAMUTENEM.

8 [eHepaTop NnepemeHHoro
TOKa - TpexdasHoro Tuna

B vTore passuTUsi MOTOLMKIETHBIX FEHEpPaTOpPOB
NEepPEMEHHOrO TOKa Ha3per Nepexof OT reHepa-
TOpOB 04HOMA3HOro TUMa Ha reHepaTopbl

TpexdasHorotna. B 3HaunTensHoONM creneHn ato
ObIno BbI3BAHO YCTAHOBKOW Ha GONbLUMHCTBE
MOTOLIMKINOB cpefHeln n Gonblion KybaTypbl
3MNEeKTPOCTapTEPOB B KA4YECTBE CTAHAAPTHOMO
obopynoBaHusa. Npu BkNoYeHUN cTtapTepa
pacxopyeTcsi OrpOMHOE KOMNMYECTBO 3Heprn
-HEeCKOMbKO COTEH BaTT, YTO ropasao Gonblue
3HEpPrUK, pacxodyemoi namrovidapsl. Hecmotpst
Ha TO, YTO PEXVMTAKOrOMOTPEDNEHNS MOLLHOCTU
KpaTKoBpPEeMeHHbII, Heobxoaumo, YTobbl BaTapest
6bina 3a KOPOTKUIA MPOMEXYTOK BpeMeHn
MOMHOCTBIO 3apsKeHa.

BbixogHoe  HanpsbkeHue,  BblpabaTbiBaeMoe
0AHo-(hasHbIM reHepaTopoM MepeMEHHOro Toka,
VIMEET CYHYCOMARATTBHBIN BIAL, MOHTY TakoKe Kak U B
CIy4ae MaxoBWYHOTO reHepatopa. 3a CHeT Apyroi
CXeMbl BKIOMEHUs OOMOTOK cTatopa, Mo
TpexdasHOMY MPUHLMMY, MOXHO MOMYy4UTb
BbIXOAHOE  HanpsbkeHne B BAge  Tpex
HaKnaabIBaOLLMXCS BOrH Ui ¢pas (cm. puc. 10.8a,
ctp. 10.9). OHn paspeneHbl MHTepBanamu B
120 rpagycoB, npu 3TOM BbIxogHOE
HanpsbkeHve nonyyaetcs 6onee crnaxeHHbIM
" paBHOMEPHbIM. PaBHomepHoCTb "
dusnveckne coobpaxeHus obecneymsaloT
ropasfo Gornee BbICOKYHO MOLLHOCTb, KOTOPYIO
MOXHO MONy4YnTb OTarperata JaHHOro pasmepa.
TpexdasHblii reHepaTop NepeMeHHOro Toka ¢

Cratop - HENOABUXKHOE
KONbUO © 0BMOTKaMM

AKryr nposoaos,
NoABORALLIMX HBMNPAXEHNE
Yepes BuMpAMATENL K BaTapee

MartTe

MOCTOSIHHBIMU MarHuTamm
04€HbMOXOXHACBEPX-MOLLHbIA MaXOBUYHbIIA
reHepaTop (cm. puc. 10.86, ctp. 10.9). Cratop
npeacTaensieT cobol  KombLo, Ha KOTOpOM
paguansHo Mo nepudepun  pacronoXeHbl
0OMOTKM reHepaTopa. PoTop ¢ MarHWUTHbIMU
rornocamy, 3anuTbiMM B KOpNyC U3 arnomu-
HMEBOIO CrriaBa, BpallaeTcsi CHapyy 0OMOTOK.
B apymix TpexdasHbixreHepaTopax nepeMeHHoro
TOKa BMECTO YK€ OMMNCAHHbIX MOCTOSIHHBLIX MarHui-
TOB UCMOMb3YeTCs AMEKTPOMarHuThbl (CM. puc.
10.88, c1p. 10.9). PoTop cocTouT 13 LieHTpanb-
HOro cepAeyHuka, Ha KOTOPOM HamoTaHa eavH-
CTBeHHast obmMoTka Bo3OyxaeHns. CHapyxu Hee
pacriornoxeHa napa KrtoBooOpasHbIX MOMHOCHBIX
HaKOHEUHVIKOB, B KOTOPbIX HABOAWTCS NepeMeHHoe
anekTpomarHuTHoe nomne. O6bIMHO BHavdane
nuTaHue obMOTKM BO3DYKAEHNS poTopa Ocy-
LLeCTBMAETCst OT GaTapeun Ao Tex nop, noka He
NpPOM3oMAET [OCTAaTOYHOrO Afsi CaMOBO30YK-
[OEHVsi reHepaTopa MOBbILLEHUS BbIXOAHON MOLLI-
HocTv. OfHaKo BHEKOTOPbIX CIydasix OCTaTOMHOMO
HaMarHU4MBaHWsl MOMOCHBIX HAKOHEYHWKOB
[0CTaTouHO Arsi Havyana npouecca. HekoTtopble
TpexdasHble reHepaTopbl NEPEMEHHOMO TOKa
Obiny 3aMMCTBOBaHbI M3 aBTOMOBUIBHONM Npo-
MbILLIIEHHOCTU - B HUX MPUMEHSIETCA hasHbIi
poTop, a TakXe BCTPOEHHbIN perynstop u
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Cpearee sHaveHme [NocToAHHOro Toka) pas-
HAETCA 37% 0T MBKCHMMAmNLHOMo SHaYEHUA

OnHononyneproaHoe BEMPAMIEHUE TOKa

MakcumansHoe aHaveHne

CpeaHee sHaqeHne
(nocToar+Hora Toka)
pasHreTcA 63%

aT Ma8KCHMaMNbLHOr o 3Ha4YeHHA

LsyxnionyrepuoaHoe BENPpAMAEHHE ToKa

Puc. 10.66 CpaBHeHVe 0gHOMNONYNepuoaHOro U ABYXMOMyNepUoAHOro BhINPSIMIEHUs TOKa
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Puc. 10.68 MpuHUMN aeicTBUA ABYXMNONYyNepuogHoOro BeINpAMUTenst

Onekmpudeckasi yerb ¢ 08yxroynepuoOHbIM ebinpsimumernem (A). Obpamume eHUMaHUe Ha Mo, Kak CHayasa o0Ha rapa ouodoe (Bb], a 3amem Opyzas
napa duodos (B] nporyckaem mok mak, Ymobbl HarpasieHue Moka 0cmaegasioch 0OUHAKOBbIM.
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OaHogbasHLi reHepaTop NOCTOAHHOO TOKa
12-gonsTosan Gatapea

Puc. 10.7a OCHOBHOW 3MeKTpUYeCKUin KOHTYp oAHOa3HOro reHepaTtopa nepemMeHHoro
TOKa [EMOHCTPUPYHOLUIA ABYXMONYNEPUOAHbLIA BbINPAMUTENb U PErYNATOP HanpsKeHUs Ha

6a3e NoynpoBOAHUKOBOro CTabUNMTPOHa

BbinpsiMuTens (cM. pyc. 10.8r). OBbluHO Takon
reHepaTtop 3aKpennseTcs B BEpXHei 4acTu
KapTepa, a NpyBOA OT KoreH4aToro Bana ocy-
LLIECTBISIETCS MY NMOMOLLM LIEMHOMN U 3yb4aTtoit
nepepayn. 3To NossBonseT AobuTbCs Heobxo-
OVIMOTO nepefaToYHOro OTHOLLIEHWS, TaKoro,
yTObbI reHepaTop BpaLlarncs bbicTpee KoneH-
yaToro Barna.

9 BbINpsAMUTENN U perynsTopbl
TpexdasHoro Tuna

TUYECKM, ons obecneyeHus
OBYXMNONynepuoaHoro BbINPSMIEHNS
TpexdasHoro Toka, BMECTO YeTbipex ANOLOB
MCMONb3yeTcA  LeCTb.  BbinpsmreHve  kaxoon
asbl UM BOMHbI OCYLLECTBIIAETCA pasfernbHo,
HO, MO CpaBHEHUWO C  opHoda3HLIMK
reHepaTopamu, B J@aHHOM Crlydae BbIXOAHbIX
"CuHycoua,' He ABe, a LuecTb. B pesynbTtarte aToro
BbIXO[HOE MOCTOSHHOE HanpsbkeHue roryyvaercs
Gonee BbICOKUM n paBHOMEPHbIM.
PerynnpoBsaH/e BbIXOAHOTO HampsikeHUs Tpex-
¢asHoro reHepaTopa C 3MeKTPOMarHUTHbIM
OCYLLECTBNSAETCA JOCTAaTOMHO TOYHO W ferko.

poTopy. B cBoto o4epeb, STO MOHWKAET BbIXOOHOE
nepemMeHHoe HanpsbkeHue reHepartopa, B
pesynbTaTe Yero obecneunBaeTcs nogaepxaHve
HamnpsbkeHWst  Ha  334aHHOM  ypoBHe. Y
TpexdasHbIX PEryrsTopoB PaHHWX KOHCTPYKLMIA
3MEKTPOMEXaHUYECKUIA NMPUHLMM AencTeus. B
TUNUYHOM perynsaTope K 3reKTpoOMarHUTHOM
KaTyLLKe, UCMorb3yeMoi AnA KOMMyTauun
KOHTaKTOB, NMOABEAEHO BbIXOAHOE MOCTOSIHHOE
HanpsbkeHne [cm. puc. 10.9a, ctp. 10.10]. Mpm
MOBBILLEHAN HaMPSHKEHUS KaTyllka pasmbIKaeT
napy KOHTaKTOB, B pe3yrbTaTe Yero nuTaHne K
obMoTKe BO3DOYXXAEHUs MOABOAUTCA Yepes
conpoTuereHvie. Takum obpa3om, ToK, MoABoO-
OUMBIA K pOTOPY, YMEHBLLIAETCS, a 3TO, B CBOIO
oyepenb, CHKAET BbIXOAHOE HanpsbkeHne. Ecrin
HanpsbkeHne MPOAOIPKAET MOBbILLATLCS, 3aMbl-
KaeTcs BTopas rpynna KOHTaKToB, U poTop OKa-
3bIBAETCH MOMHOCTbIO 3a3emieH. [Npu aTom
reHepaTop nepecraeTt BblpabaTbiBaTb 3MeKTpo-
SHepMiO [0 Tex Mop, Moka HanpsbkeHve
OopToBOI CETV He MOHM3NTCA A0 BesonacHoro
ypoBHA.  [MpuHun  pabotel  TpexdasHbIX
perynstopoB  Goriee  MO3AHWX KOHCTPYKLMIA -
3neKTPoHHbIN (cM. puc. 10.96, ctp. 10.-10]. Ans
LLYHTUPOBAHNS Ha Maccy U3ObITOYHOTO ToKa OT
OfHOW ¢hasbl UNM OT BCEX TPEX UCTONb3yHOTCS
TMpucTopbl. Tak e, Kak M B cnyyae
perynsatopoB  opHodpasHoro  Tuna, 3T
perynsropbl 06bMHO NPEACTaBNSIOT cobol OOk,
3anuTbIiA NNacTMaccou.

10 baTapeu

B npegLuecTByroLLmMX Naparpadpax Mbl paccMoT-
peny pasnndHble METOAbI MOMyYEHNs MEKTPU-
yectea. Ecrim paccmatpuBaTh CUCTEMY 3IEKTPO-

Kak u crneposano oxugath, TpexdasHbll — Perynarop onpenenser BbIXOQHOE HanpshkeHne obopyaoBaHMs NPOCTOro Moreda ¢ NpocTbIMK
BbINpAMUTESb HaMHOro crioxHee reHeparopa, ¥ Npu JOCTMXEHUN UM 334aHHOro OCBETUTEBHBIMM MPUBOPaMK, TO MOTPESHOCTL B
opHodasHoro. Pak- HaKOMMEeHUN 3NeKTPUYECKON 3HEPTN OTCYT-
leHs
g MNepemeriHsii Tok
Ho'w TOCTORHHENA TOK
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R i 12-80m-
S \ TOBAA
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Puc. 10.76 Llenb ogHodpasHoro reHepaTopa nepeMeHHOro Toka, IEMOHCTpUPYHoLLasi ABYXMONyNepUOAHbIA BbINPSAMUTENb U ANEKTPOHHbIN

perynsitop HanpsikeHusi

[yHKmupHoU nuHuell ozpaHuYeHb! aieMeHmbl peaynsamopa HanpskeHusl. Ha npakmuke oHu MOHMUpYomcsi 6Hympu 2epMemuyHo2o 611oka,

CMOHMUPO8aHHO20 Ha pame.
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Puc. 10.8a lMNMepekpbiTe cuHycouaanbHbIX
BOJIH BbIXOOHOIO HamnpsbkeHusi, co3paBae-
Moro TpexcasHbIM reHepaTtopom nepe-
MEHHOro ToKa

CTByeT, nockonbKy TpeboBaHWA K cucTeme
HAaCTOMbKO HE3HaAYUTENbHbI, YTO BrOMHE JOCTa-
TOYHO MUTaHWA NepeMeHHbIM TOokoM. Tak,
Hanpumep, namna Gypet pabotats B nobom
Cry4ae; ecrv areKTpUHecKkuin Tok ByaeT npoTekaTtb
Yyepes Hee B OAHOM HarpasfieHu unm BbIcTpo
MEHSATb HanpaBneHWe CBOero ABMKEHNS. To xe
Camoe MOXHO cKkasaTb B OTHOLLIEHUW 3BYKOBOIO
CcyrHara; nNpyi UBMEHEHN BbIXOOHOTO HaMpPsbKeHNs
MOXET MEHSITECS TOHANBHOCTb, HO NP 3TOM OH
OOCTaToMHO ~ XOpOLLO paboTaer. Mpwn
Bo3pacTaHuu TpeboBaHWA K cCUCTEME
anekTpocHabXeHWs1 BO3HWKaeT psif, 3aTpyaHe-
HUA. HekoTopble anekTpuyeckue npubopsbl
YyBCTBUTENbHbI K MOMAPHOCTY, @ CIEAOBATENEHO,
1M TpebyeTcst NUTaHWe NOCTOsIHHLIM TokoM. B
HEKOTOPbIX CITy4asiX HaMpPsPKeHVe MUTaHNS JOMKHO
NOAAEPKVBATLCA MOCTOSIHHBIM HE3aBUCKMO OT
4acToTbl BpalleHusi Auratens, a ato Tpebyer:
npeobpasoBaHNs B MOCTOSIHHBIN TOK, CTabunu-
33N OTHOCUTENBHO 33AaHHOTO HaMPSHKEHUS, U,
B KOHEYHOM CYeTe, HEKOToporo crnocoba Ha-
KOMNEHWS 3HEPTN.

CBUHLOBO-KUCTIOTHasA GaTtapes, NpuMeHsioLLancs
MoYTW Ha BCeX MOTOLMKNAX, CRYXWT Ans
HaKoMMneHnst aHeprum 3a cyet obpaTumon
XMmMudeckol peakumn. Koraa Tok Tevet k 6aTapee,
NPOUCXOAUT XMMUYEcKas peakumsi, koTopas
npekpaLiaeTcs nNpu NOMHOCTLIO 3apsXKEHHO
bartapee unu npepbieaHum Toka. [Mpu Gnaro-
NPUSITHBIX YCIOBUSIX PEaKLMA MOMEHSIET Hanpas-
TEHVE, 1 TOK MOTEYET B HanpaBneHun oT GaTapeu.
Takum obpasom, batapest obecneumBaeT Hakomn-
TNEHVe aMeKTpUYeckon aHeprum, kotopasi OyaeT
nopfepxvBate paboTy cucTembl Jaxe Toraa,
Korfa BbIXOAHOE HanpshkeHWe reHepaTopa Huxe
Jonyctumoro. Hanpumep, ato obecrneunt nopaep-
KaHue HEeU3MEHHON MOLUHOCTW chapbl nNpwu
BbIKMIOYEHHOM [ABUratene unu ero pabote Ha
XOIIOCTOM XOfy, @ TakKe MO3BOSNT UCTIONb30BaTL
arneKTpocTapTep.

CraHgapTHas

CBHHLIOBO- KHCJIOTHAsA

6arapes

CBVHLIOBO-kUcnoTHas 6atapesi ucronb3yeTcsi
MOYTY NOBCEMECTHO Ha BCEX aBTOMALLMHAX Mo
NPOCTON NPUYMHE: HA HACTOALLMIA MOMEHT 3TO
nyyllee, Yem pacrnonaraloT AnA 3TUX Lene.
Batapeun Takoro Tuna ucnonb3ylT OecATu-
netsamm 1 GyayT NpoAoHKaTb UCMOMb3oBaThL 40
TexTiop, NMoka He ByAeT HalaeHo YTo-HUbY b Gonee

Puc. 10.86 TpexdasHbin reHepaTop NePEeMEHHOro Toka ¢ MOCTOAHHLIMU MarHMTamm

KoHTakTHE KOMbLIa Ha PUCYHKE OnyLLIEHS

Banporopa

KniosooGpasHsi
nomocHoOM
HBKOHEYHNK

Puc. 10.88 Tpexda3Hblit reHepaTop NePeMeHHOro Toka ¢ KItoBOOGPa3HbIMU NOMHOCHBIMU
HaKOHEYHUKaMM (C INIeKTPOMarHuTom]

DasHuiki poTop

Letkn
KoHrakTHeie
KonbUa

Avoaw
BHENPAMUKTENAR

Puc. 1Q.Br Tpexda3Hbiin reHepaTop NepeMeHHOro Toka aBTOMOGUITEHOrO Tuna co
BCTPOEHHbLIMU BbINPAMUTENEM TOKa M PErynAaTOpPOM HanpshkeHUs
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Puc. 10.9a OneKkTpoMexaHU4YeCKUM pPerynaTop HanpsikeHUs

achbheKTUBHOE; UCCrenoBaHUs B 3Toi obnactu
aKTUBHO BeJyTCA MOYTU BO BCEX CTpaHax mupa.

Kak MOXXHO NpPeanonoXuTb, y
CBMHLOBO-KUCMOTHOM  GaTapen ecTb  CBOM
HegocTaTkM. [na Havana: oHa obnapaet

GoMbLIMM pasMepoM M BECOM; HW TO, HU Opyroe
He 9BnNseTcs OCODEHHO XenaTenbHbIM Mpu
ucnonb3oBaHMnm Ha motoumknax. OHa nnoxo
BbldepxuBaeT OomnblIoM TOK 3apsga  wunm
paspsiga, Tak kak Npyv 3TOM MPOUCXOAUT Harpes
NNacTuH, U, eCn OH CTAHOBUTCS YPEe3MEPHbIM,
NNacTUHbl MOTYT paspyllatbcs. OTO O3HaYaeT,
YTO MPY KaXXOOM BKIOYEHWUM cTapTepa baTtapes
noaBepraeTcs TAHKENOMY McnbiTaHuio. OHa MOXET
BblAepXkaTb Takoe obpalleHne, HO NULLb Kakoe-TO
OrpaHW4eHHOE BpeMS.

Momumo Bcero npo4vero, CBMHLIOBO-KMCMOTHas
baTtapes npegctaensieT cobon youBUTENbLHO
XpYynKoe u3genue u nerko nospexgaeTrcs npu
ypesmepHoi BMbpaLum, 13-3a KOTOPON C MacTuH
MOXEeT ocbkinaTbcs cynbdaTt ceuHua. Wnam,
obpasywoLmninca B pesynbtaTe 3TOro Ha AHe

Perynarop HanpaxeHva / BunpamuTerns Toka

Ka)kOoW CEeKLMM, MOXET BbI3blBaTb BHYTPEHHEE
3aMblkaHne. OObeOUHSA BCE BhILLEYNOMSIHYTbIE
HeJoCTaTKM BMECTE M YYUTbIBAs HapyLleHUs
npaBun 3KkcnnyatauMn u HeOpeXHOCTb, MOXHO
yTBEpPXdaTh, YTO Ha NoboM MoTouwmkne batapes
obragaet orpaHWYeHHbIM CPOKOM CryxObl. Ecrm
ee obcnyxuBaTb JOIMKHBIM 00Pa3oM, CPOK CryxObl
MOXET COCTaBUTb B CPEOHEM OKOMO Tpex NeT, HO
OH pe3Ko cokpauiaetcs npu HebpexHOMm
obcnyxuBaHum unu nospexaeHuu. Mpu paspsge
CBUWHLIOBO-KUCNOTHLIE BaTapeun nogsepraroTcs
"cynbdaraumn” B HOpMarbHbIX YCIOBUSIX,
nony4varwLimnecss Npu 3aTOM YUCTble KpUCTanbl
CEpPHOKMCNOro cBMHUA npeobpasylotca B
UCXOOHbIE COCTaBMsWME B pe3ynbrare 3apsga
Gatapen. OpHako, ecnn OGatapes He Oyget
3apshkeHa, OHM MpeBpalwalTca B KPYMHbIe
Kpuctannbel, KOTOpble HaKanmMBawTCs Ha
nnacTuHax. ATO CHWXaeT eMKOCTb GaTapen u
3ameanseT npouecc 3apsifku, a B HEKOTOPbIX
cryyJasix MOXeT BbIBECTU BaTapeto 13 cTposi.

KoHcTpyKuus

Batapes cocTouT U3 nnacTMaccoBoro kopmnyca,
pasfeneHHoro Ha cekuuu, KoTopble HasblBaloT
Avenkamu [cMm. puc. 10.10a). B kaxgown Ayerike
NMOMeLLEHbl OTpULATENbHBIE U MOMOXUTENbHbIE
NnacTuHbl, pasgeneHHble cenapartopamu. lNnac-
TMHa npepcrtaenseT coboi peleTky, BbINon-
HEHHYIO M3 CrnaBa CBMHLA U CypbMbl, OTBEPCTHUS
KOTOPOW 3anofiHEHbI MNACTON U3 OKUCK cBMHUA. [ns
UCKIIOYEHMST DU3NYECKOTO KOHTaKTa NacTUHbI
060opauMBaloTCs CTEKMOBOSIOKHOM U pa3faensitoTes
cenapatopamMu U3 KMCnoTOCTOMKOro marepuana.
Auelika 3anonHeHa >XWAOKOCTbH, MNPOBOASLLEN

SJ'IeKTpW-IeCKI/II7I TOK, KOoTopas HOCUT
Ha3BaHUe QNEKTPONNTa; B cnyvae
CBUHLOBO-KUCITOTHbIX 6aTape|7| OH

npeactaBnsieT coboil pasbaBrEHHY CepHYH
kucnoty. [pu nojade Toka Ha  KIeMMbl
aKKyMYNATOPHOIA BaTapeu NpPoOUCXoamnT
XMMUYEecKasi peakuusi, B peaynbTaTte KOTOPOi
OKUCb  CBMHUA  MOMOXMTENBHOM  NNacTUHb
npeBpaLLaeTca B Nepeknch CBUHLA, OCTaBNAsA Npu
3TOM Ha oTpULaTeNbHOI NnacTuHe
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Puc. 10.96 Llenb 3apsipa 6atapeu Tpexda3sHoOro reHepatopa nepeMeHHOro Toka, AeMOHCTpUpyolas 6ok 3NeKTPOHHOro perynsaTtopa

HanpsaXeHus / BbINPAMUTENIA TOKa
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9 Cenapatopul @

Q

Pacrsop

~ CepHo# »

. |

KACNOTH

~~ Kopnyc
barapeun

B

JlucTel cTeknoBonokHa

Puc. 10.10a YcTpounucrtBo 6atapeun

cnon nopuctoro ceuHua. MNMpu npekpaleHMn Toka
peakuus oCTaHaBMMBAETCH, HO, eCnn NOACoeau-
HWTb HarpysKy, Hanpumep, namny, HanpasneHvue
peakummn n3meHsieTcs. TOK ABMKETCSA OT SAYEnku 1
BbI3bIBAET CBEYEHME Namnbl A0 Tex Mnop, noka
peakuusi He npekpalyaeTcs, a a4elika He okKa-
3bIBAETCS paspskeHHON, unu "ceslen”. Hanps-
XXeHue, co3gaBaeMoe Kaxaomn s4enkon, CocTaB-
NAET OKOMOo 2.2 BOMbTA, TaK YTO LLUECTUBONLTOBAS
Gatapes coctouT U3 Tpex s4deek, a
ABeHaguaTueornbToBasi u3 wectn (cMm. puc. 10.1
00). N3-3a NOCTOSAHHON 3apsigku U paspsaku
GaTapen Boda B aneKTponuTe ucnapsercs. 910
O3Havaer, yTOo Oatapes Tpebyet
nepuognyeckoro obcnyxuBaHus B Buae
perynspHoro gonuvea AUCTUNNIMPOBAHHON
BOAbl ANS noagep)kaHusl ypoBHS anekTponuta
Hag, nnacTuHamu.

Heobcnyxueaembie 6amapeu (MFJ

HeobcnyxnBaemble 6aTapen BnepsBble Obinn
npeacTaeneHsbl koMmnaHuein Yuasa B 1983 rogy.
Mocne nepBoHayanbHOro 3arnonHeHus 6aTtapeu
3NEKTPONINTOM OHa repMeTu3upyeTcsl Ha BECb
CPOK Cny0bl 1 He TPeOYET AONMBKU AUCTUNINPO-
BaHHOM BoAbl. [ononHUTENbHOE NpenMyLLECTBO
Takux O6aTapen 3akno4aeTcs B HEBO3MOXHOCTU

OuneTp
lpenoxpaHuTensHLA KnanaH

OnnbTpYIOLLIGA BCTaBKa

Momoce (cnnas kansLiMA Co CBMHLIOM)

OrpuuatensHaa nnactyHa (canHey |
M Cnnas KansL1A Co CBHHLIOM)

CrieunansHei cenapatop

lonoxwuTensHaA nnacTvHa (cemHew
M CrNaB KansL1A CO CBHHLIOM)

®

1  Cekyuu (s4eliku)

2 OmpuuamenbHasi Knemma

Puc. 10.106 PacnonoxeHue cekLUi U OCHOBHbIX COCTaBNSAOLWMUX
12 BonbTOBOM GaTapeu

4 Limyyep Anst eeHMUNAYUOHHOZ0 WiaHaa
5 Memku yposHsi afekmpornuma

3 lNonoxumensHas knemma

BO3HMKHOBEHMS yTe4yek; Kpome Toro, brnarogaps
KOHCTPYKUMM CenapaTopoB, OHU BblOEPXKUBAIOT
BO3AeNcTBME BUOpaUmMmM HaMHOro nyywe Gartapei
TpaguumoHHoro Tuna (cm. puc. 10.lO0B).
lMnactuHbl Takux GaTapen BbINOSHEHbI U3 cnnasa
Kanbuusa 1 CBUHLA, a MaTtepuanoM ang cenapa-
TOPOB CIYyXMUT abcopbupytoLLlee CTEKITOBOIOKHO.
MockonbKy BHYTpM Gatapeum  OTCYTCTBYET
Kakas-nmbo >KMOKOCTb, 3NEKTPONUT BNUTLIBAKOT
cenapatopsl. [pu 3apsge mMexay KMcrnopogom M
CBMHLIOM MPOMCXOAMT XUMMWYECKasi peakuus, B
pesynbTaTe KOTOPOW Ha oTpuuaTensHOM niacTuHe
obpasyetca cnom u3 okucu cBuHUa. [pun
B3aUMOJENCTBMM OKUCKM CBMHLA C CepHOMN
KACNOTOW B KayecTBe MOBOYHOrO nNpoAyKTa
peakumn obpasyeTca BoAaa, obecnevvBaroLLas
nononHeHuwe 6Gartapen, noatomy 6GaTtapes He
TpebyeT ponvBa AOWUCTUINIMPOBAHHOM  BOAbI.
HeobcnyxvBaeMble 6aTapeu rernesoro Tuna 4acto
NUCNOMb3YyOTCA MNPUW  HAKMOHHOM, a He
BEpTMKaNbHOM pacnonoxeHun 6Gartapen. VY
HeobcnyxnBaembix ©OaTapell OTCyTCTBYeT
BEHTUNAUUOHHAs Tpybka Ans oTeoga rasoB U
AaeneHus B atmocdepy. Bo nsbexanne nwodoro
BO3pacTaHusa AaBneHus npu nepesapsagke
OaTtapen ocHaleHbl 0BOpaTHbIMU NPenoXpaHu-
TeNbHbIMK KranaHaMu, OTKPbIBaOLWMMUCA Npu
N30bITOYHOM AaBNEHUN.

epmeTnyHan npobka

Knemma
(crinae kanbuvA
CO CBUHLIOM)

Puc. 10.10B YcTpomncTBO HeobcnyxuBaemon 6atapeun

EOMHCTBEHHDBIN HEOoCTaToK HeobCnyXMBaeMbiX
GaTtapeil, N0 CpaBHEHUIO C TPaAAULMOHHbLIMU,
3akn4aeTcs B TOM, YTO Npu paspsiie oHa B
bonbllein Mepe noagepraeTca cynbdataumu.
M3-3a atoro npu 3apsige HeobXoOMMO HaMHOro
Oornee BLICOKOE HayarbHOE HanpsKeHne aOns
npekpaweHns cynbgarauun, B MNPOTUBHOM
cny4dae Gartapeto byaeT HEBO3MOXKHO 3apsanThb.

Emxocmb 6amapeu

EmkocTb 6aTapeun 3aBUCUT OT pasmepa ee s4eek;
YyeMm Gornblue HGaTapesi, Tem Gonblue SHEPTUU OHa
MOXeT Hakannueatb. OBblMHO eMKoCTb GaTapen
npeacTaBnsaloT B BUAE Yucna amnep, Kotopble
MOXHO Mony4nTb OT BaTapeu B 4ac, npu ee
pa3psPKEHUMU B TEYEHNE OECATUHACOBOro nepu-
ofa; QfaHHaa BenMyMHa U3MepsaeTca B
amnep-yacax, unm Ad.

Bartapesi emkocTbto 12 A4 cnocobHa obecneunTtb
Tok 1.2 A B TedyeHue gecaTtu Yacos. Ecnu Tok
paspsiga Oygert Bbille, Hanpumep, 2.4 A, 6atapes
OyneT BecTn cebs HECKONBbKO MHaYe, U, ckopee
BCEro, MONHOCTbIO pa3paauTcs 40 UCTeYeHUs
OXMOaeMbIX NATN YaCOB.

11 dnekTpocTapTep

Celyac anekTpuyeckue cucTeMbl 3arnycka MOXHO
BCTPETUTb HA MOTOLMKINAX GOMNbLUMHCTBA TUMOBY;
HauMHasa Cc caMoro marneHbkoro ckytepa. OHu,
KaKk NMpaBuio, He NPUMEHSIIOTCHA TONbKO Ha
BHEOPOXHbIX MOTOLMKNAX - U3-3a MOBbILLEHUS]
Beca U cnoxHoctu. MHorne HebGonbluMe Mo-
TOLMKITbI U CKyTEPBI HAPaBHE C 3NEKTPOCTapTEPOM
OCHAaLLLaTCsl KUKCTApTEPOM; BEPOSITHO, MOTOMY,
YTO MECTa B HUX XBaTaeT TONbKO Ans HEOOMbLUMX
Garapeit. Uto kacaeTtcs OonbLUNX MOTOLMKIIOB, TO
TaM C KUKCTapTEPOM MOSTHOCTHH0 NOKOHYEHO.

lNpunyun delicmeus

MpuHUMNBI OEACTBUST ANEKTPUYECKOTO ABUraTens
N reHepaTopa NOCTOSIHHOrO Toka BO MHOIOM
CXOXMW, C TOW TOMbKO pasHULEN, YTO OHMU
avameTpanbHO NpoTUBONONoXHbl. K reHepatopy
NOABOOMTCS MEXaHNYeCKas SHEPIUs], a Ha BbIXOAE
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nony4yaeTcs aNeKTpUYEcKasi IHEPrUs, B TO BPEMS
Kak K gBuUraTento nogBoOAUTCS areKkTpuyeckas
3HEPIVIS, @ Ha BbIXOAE MONy4aeTCs MEXaHUYECKas.
dakTuyecku nodor apuratenb NOCTOAHHOMO TOKa,
€CNnu ero NpUHyAUTENBHO 3aCTaBUTL BpalLaThes,
MOXET BblpabaTbiBaTb 3NEKTPUYECKYIO SHEPTUIO,
a nobon reHepaTtop NOCTOSHHOIO TOKa MOXeT
ucnonb3oBaThCs B kayecTBe Asuratens. B
3MNEKTPOTEXHUKE TaKUE 3EKTPUYECKME MALLUHbI
HasblBaloT "obpatumbimMn’. BHyTpH
anekTpoasurartens HaxoauTcs AKOpb,
npeacraensomin coboi psig 06MOTOK, pacroso-
YKEHHBIX BOKPYr BpaLLaloLLEerocs LieHTpansHoro
Bana (cMm. puc. 10.11a}. Ha ogHOM M3 KOHLOB
Barna MNpUCYTCTBYET UWMMHOPUYECKUIA YYaCTOK,
COCTaBMEHHbIA U3 MHOTFOYUCIIEHHBIX MELHbIX
CErMeHTOB, pasfeneHHbIX CNoAsHbIMU M30Ms-
Topamu. JTOT AMEMEHT pOTopa HOCUT Ha3BaHWe
"Konnekropa" v Cry>XuT Ana noasoga nutaHua K
nocnegoBaTtenbHbIM 06MOTKaM poTopa OT Yrosb-
HbIX LLETOK, TPYLUMXCA No ero nosepxHoctu. Ha
Kopryce anekTpoABuraTens 3akpenseHbl Hemno-
OBUXHblE 0OMOTKM BO30yXAOeHuUsi, KoTopble
0obpasyloT MarHWUTHOe nose, 3acTaBnsoLlee
SIKOPb BpaLLaTbCs.

OnekTpogsuratens pabotaeT 3a CYeT MCNOSb-
30BaHWsi MarHMTHOrO MOnsl, CO34aBaemMoro
obmoTkaMu BO3DYKOEHUS OIS CMELLEHNS CMEX-
HbIX 0OMOTOK sikopst. [py moBopoTe nog AencTBUEM
3TOr0 yCUNMA LWEeTKM HayMHalT NoABOAMTb
nuTaHve K Creaytowen nape NNacTuH KOMnekTopa,
B pesynbTaTe 4ero npoLecc NoBTOPSiIETCA CO
cnepylowwyMmn obMoTkamm sikopsi. Mpy yBenuueHnm
CKOpPOCTW BpaLlleHuUs arekTpoaBuratens Hauu-
HaeT BbipabaTbiBaTb CBOK COOCTBEHHYIO BHYTPEH-
HIOK 3Hepruto [HasbiBaemyto obpatHon O[C],
HanpaBEHHYIO HABCTPEYY NUTaHUID. 3TO CyLLECT-
BEHHO OrPaHUYMBAET CKOPOCTb 3NeKTpoasura-
Tens, HO Npu 3aTom obecneynMBaeT BbICOKME
HavanbHble XapaKTEPUCTUKN KPYTSALLEro mo-
MeHTa, uAdeanbHble ONs nycka gsuratens. B
3aBUCUMOCTM OT MOLLUHOCTU, Ha HEKOTOPbIX
cTapTepax MCnonb3ylTca ABE LWeTKW, a Ha
HeKoTopbIX - YeTblpe [cMm. puc. 10.11 6-8]. B
OCHOBHOM 3NEKTPOABUraTENN C YeTbipbMs
LLIeTKaMM UCNOSb3YTCA Ha BonbLUMX ABUraTensix.

MexaHu3m npueoda cmapmepa

[ns Toro 4ToObI anekTpoaBUraTenb MOXHO Obifo
UCnonbL30BaTh Ans nycka, OH AOkeH ObITb CBsi3aH
C KomneH4yaTbiM BanoM Takum obpasom, 4Tobbl
nocrne nycka asurartensi MOXHoO 6bIno ux pas3ob-
WMTb BO M3bexaHne NoBpexaeHus ctaptepa.
Ob6bIYHO 3TO OCYLLECTBASETCA MPU MNOMOLLM
00roHHoW MydhThl B MEXaHM3ME MpMBOAA CcTapTepa
[cm. TmaBy 4, naparpadg 4). Kpome Toro, B
MEXaHW3M MpMBOAA BKIHOYEHa MOoHMXatoLwas
nepegaya Tak, 4Tobbl K MOMEHTY mpuxoga
BpalleHus oT cTapTepa K KorieHyaTomy Bany
obuee nepegaToyHoe YMCNo CocTaensno Gbl
okono 14:1. 3to obecneunBaeT HeobxoaMMbIl
KpYTALWMIA MOMEHT ansa paboTbl cuctembl. Ha
psge mawwuH Moto Guzzi 1 BMW B kavectBe
anbTepHaTuBbl OOroHHOM MydTe, OnUcaHHOIA
BblLLIE, UCNOMb3YHOTCA CTapTepbl aBTOMOOUIBLHOMO
TMna. B Takom cny4yae Ha BHELUHEN CTOpoHe
Kopryca ctapTepa 3aKkpennsietcs coneHoug [cm.
naparpacd 13), ncnonb3yemblii 4nsi BBEAEHUS

N

Puc. 10.11 a OnekTpoaBuraTenb cTapTepa B pa3pese

5 Skopb

6 Obmomka 8036yx0eHusi
Kpbiwka anekmpodsuzamena 7 Kopnyc

8 Kornnekmop

A WNPF

YrnomHumernesHoe Kornbuo

CarnbHuK

LJaiiba

9 Ulemka

10 [lpyxuHa

11 KoHmpswut 6o1m

12 Kpebiwka anekmpodsuzamerisi

P4

20

Puc. 10.11 6 letanu TUNMUYHOIO 3NIeKTPOABUraTens craprepa ¢ AByMS LWeTKaMu

1

mOobhwrN

Onekmpodsueamers
cmapmepa

Cmamap

Akopb

YnnomHumerisHoe KombUo

LllecmepHs
CmoriopHoe Kornbuyo

7
8

9

10
11
12
13

Kpbiwka anekmpodsueamens
Ulatba

OriopHas nacmuHa UWemok
Lllemka

wemka

Yrrnom+umerisHoe Kombuo
Ulatba

14 Bonm

15 [alka

16 [pyxuHHas waltiba
17 Tlalika

18 [Iposod

19 3awumHbill Komnnayok
20 Bomm
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BeyLLUei LecTepHn B 3aUenseHne ¢ LecTepHen
cTapTepa [0 TOro, Kak gBuratenb HauyHeT
Bpawartbca (cM. puc. 10.11 r]. MNpu npeBbilLeHUN
ABuraTenem 4acToTbl BpalleHus crapTepa
BeyLLlas LWeCTepHSA BbIBOAUTCH U3 3auenneHus
no cnupaneobpasHol pe3bbe, BbINOMHEHHOM
Ha Bany sKkops,, KoTopasi npeaoxpaHaeT
anekTpoaBuratenb OT NOBPEXOEHWN.

12 OuHocTtapTtep

M3-3a cxopcTBa mMexay ctapTepoMm U reHe-
paTopoOM MOCTOSIHHOIO TOKa HEYAMBUTEMNBHO, YTO
ABa aTux npubopa 6binu ob6beguHeHbl B OAHO
OBYXLIENEBOE YCTPOWCTBO - AnHocTapTep. OHn He
MCNOMb3YIOTCA Ha COBPEMEHHbIX MaLUMHaX, HO B
CBOE BpeMs MX CTaBWNM Ha psage nerkux
OBYXTaKTHbIX AsuraTtenen [Yamaha RD200].
MaBHbIN HEOOCTaTOK AMHOCTapTepa 3akmnoya-
€TCS B HEBO3MOXHOCTM oBecnevyeHnst BbICOKOro
YyCUnusa Npu nycke n HU3KOM apeKTUBHOCTU B
KayecTBe reHepartopa, UMEHHO U3-3a 3TOr0 OHU
HE MONYYMNN LUMPOKOTO pacrnpoCTpPaHEHUS.

13 Pene ctapTepa

Mpu BkNtoueHUn ctapTepa oT GaTapen pac-
X0OyeTCs BbICOKUIA HavanbHbIA Tok. [Ans obecne-
YyeHnsa noaBoda TaKoW MOLLHOCTU Heobxoaum
OY€eHb TOSCThIV Kabernb, 1, eCN NPUCMOTPETLCH,

Puc. 10.11 B [leTanu TUNUYHOIO 3NeKTpoaBUraTesia cTapTepa ¢ YeTbIpbMA LWeTKaMu

1 [lepedHull Kpbilika 5 Uladb6a u npoknadku 9 OcHoegaHue Lljemok
2 Uadba c ycukamu 6 3adHss Kpbilka 10 LJemkodepkamerb, 6051M KrneMmabl
3 CanbHuk 7 [llpoknadku u uzonupyrowas niacmuHa
4 Uzonbyamebil noOWUNHUK 8 SIKopb 11 YnnomHumernsHoOe Kornbuo
12 Kopnyc

10

Puc. 10.11 r dleTanu TUNU4HOro AneKTpoaBuratTensa crapTtepa C 3J1IeKTPOMarHMTHbIM BKITIOYEeHUemM

1 Bnwyka 8 Llaliba 15 [ucmaHutioHHasi amyrika

2 borimei nepedHel KpbILUKU 9 [alika 16 LemkoOepamerib

3 [llepedHss Kpbilika 10 Tladku 3adHel KpbILUKU 17 YrrnomHeHue

4  [laney 11 Llalibbi 18 Ujemku

5  Peluae coneHouda 12 3adHsis1 KpbilKa 19 BuHm

6 [lpyxuHa 13 PesuHosasi 3aanyuwika 20 Kopnyc | skopb anekmpodsuzamernsi
7  CorieHoud 14 [pyuHa wemku angomepa

21
22
23
24

26
27

LLlecmepHs cmapmepa
Lemku

CmoriopHoe Komblyo
Llatiba

EBom

CmoriopHoe KorbUo
lMpoknadku
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SnekTpoasu-
rarens

° :
Py o
Pene bartapen
craprepa
ﬂpeﬂoxganurenb
KoHtakTsl
6nokmn- [ nd o)
poskH []? Beikriio4arerss x’
cTap- 3aXKUraHuA
Tepa
SRR o
o
25 o
KHonka
cTaprepa Buknioyarens asmurarena

Puc. 10.13 Tunu4yHas uenb 3NeKTpoaBU-
raTens craptepa

TO Ha nNboM MOTOLMKIE UNn aBToMobune Bcerga
MOXHO HaWTW NoABOAALLIMIA NPOBOA CTapTepa.
Kpome Toro, KOHTaKTbl BbIKMOYaTENsl, ynpaBnsio-
Lero paboTon anekTpoasuraTens, Toxe OOMKHbI
ObITb O4EHb MOLLHbIE.

Ecnu ansa aTmx uenen ncnonb3oBanmch Obl KOHTak-
Tbl OObIKHOBEHHOIO BbIKMOYATENS, PaCMNONOXKeH-
HOro Ha pyne, TO OHM Bbl NPOCTO NEPErpenuch u
pacnnaBuIMCh NpY HAXaTUU Ha KHOMKY cTapTepa.
B ToXXe Bpemsi, ecnm UCrorb30BaTh BbIKITHOYATENb
C MOLLHbIMW KOHTaKTamu, TO K HEMY Hago
NoaBOAMTbL MOLLHBIE NPOBOAA, B pesyrnbTaTe Yero
3MEKTPONPOBOAKA K BhIKIOYATENO OKasanach Obl
rpoMo3aKol u HenpurnsgHon. Bo nsbexanue

3TOro ynpaBneHue OBUratenem OCyLLECTBISIETCA
KOCBEHHO, MpW MOMOLLM 3MEKTPOMArHUTHON Ka-
TYLLKM UMK CONEHOMAHOTO NepeknoyaTens, KoTo-
pbii 06bIMHO Ha3bIBatOT "pene”. CrneayeT obpatntb
BHMMaHUWE, YTO B CTapTepe C NOCTOSIHHbLIM 3aLen-
neHnemM npuMeHsieTcs Hambonee NPoCcToi cone-
HOWMZ, NOCKOMNbKY OH JOMKEH 06ecnevnTb TONbKO
3amblkaHue Lenu, OT Hero He TpebyeTcs mexa-
HWUYECKM NMPUBOANTL B ABMKEHUE LLECTEPHIO CTap-
Tepa. [NpuHUMN OencTBus y BCex pene craptepa
OOMH Y TOT Xe.

Mpu HaxaTumM Ha KHOMKy cTapTepa K obmoTkam
pene nocTynaet nutaHue. BrsarveaHue skopsi pene
BbI3blBAa€T HEOOMBLLLOW TOK, HE NEpPErpy><atoLLuii
KOHTaKTbl KHOMKN. 3TOT AKOPb 3aMbIKaET MOLLHbIE
KOHTaKTbl, Yepe3 KoTopble NuTaHue oT BaTtapeun
noctynaert k ctaptepy (cm. puc. 10.13]. Bricokuii
TOK, BO3HMKAIOLLMIA B Lienu ctapTepa, He TpebyeT
npeaoxpaHnTenei aons 3almThbl, NO3TOMY TONCTLIN
npoBoA cTapTepa NpUCOeAUHAETCS Henocpen-
CTBEHHO K COOTBETCTBYHOLLEMY NOntocy batapewu.

14 CucTtema ocBeLleHus

Kaxkablii MOTOLIMKIT OCHaLlaeTcsl Kakow-HUbyab
CUCTEMOW OCBELLEHUS, KOTOPYIO MOXHO noapas-
OenuTb COrMacHO ABYM BbINOMHSAEMbIM UMY (DYHK-
LUUSIM, @ UMEHHO - OCBELLIEHMS1 U cUrHanu3auum
[MpeaynpexaeHus).

dyHKUMIO ocBeweHns obecneymBatoT dapbl,
3agHue doHapu 1 namnbl NOACBETKM NpUOOPOB.
MpocTeniwasa cucrtema curHanusalmm coctouT
n3 cTon-curHana, ykasartenein noBopoTta, KOH-
TPOMbHbIX Jlamn (JABNEHUS UM YPOBHS B CUCTEME
CMas3sKkKn, HEWTPaNbHOro MOJIOXEHUS KOPOOKM
nepejadv, wHorga 3apsaaky).  KoHTponbHble
namnbl OObIMHO 00bEeAVHSAOTC B KOMOMHALMIO
npubopoB. bonee cnoxHble CUCTEMbI MOTYT
coaepxaTb PYHKLUMIO aBapUNHON CUrHanusaumu,

WHOMKATOP  HW3KOrO  YPOBHS  TOMIMBA,
UHAMKaTOp Temneparypsbl, cucTeMbl
cUrHanusauum  HeWCrpaBHOCTU  ANEKTPOHHbIX

YCTPOIACTB U Tak Janee. B pasnuyHbix cTpaHax
[EeCTBYIOT pasnnyHble

npaBuna OTHOCUTENBHO paboThkl NPMOOPOB OCBE-
LLIeHNsi, COOTBETCTBEHHO OAHA U Ta Xe MoAernb
MOTOLMKMa, U3roTaBnMBaemasi ansa OByx pas-
MWYHBIX CTpaH, ByAeT ocHaLaTbCA PasnUYHbIMK
cuctemamu ocselleHus (cm. puc. 10.14 a-6).
JlydwiuM npumepom MoryT NOCNyXuTb Npaeuna,
pernameHTupylowme paboty npubopos
oceBeweHna B CLIA, roe nepekntwovaTens
OCBELLEHNS OTCYTCTBYET Kak TakoBoii. [pubopbl
OCBELLEHNs BKIIOYAOTCA aBTOMAaTU4eCKN Npu
BKJTHOYEHUN 3aXWUTaHUS, U €ro HEBO3MOXHO
BbIKIMIOYNTE OTAENBHO OT 3aXuranust. [Nonyyaetcs,
YTO OCBELLEHMWE OKa3blBAETCA BKMIOYEHHbLIM
noctosiHHo. Kpome Toro, nepefgHue ykasatenu
noBOpPOTa 4YacTO UCNOMb3YHTCHA B KayecTBe
rabapuTHbIX OrHEN 3a cYeT NpPUMEHEeHUs
OBYXHUTEBbLIX Nnamn. Mpu nepeaBukeHUn roput
Marnasl HATb flaMnbl, a MPU BKIOYEHUN ykasaTenen
NoBOpOTa HaYMHAET MUraTb Gonee MoLLHAs HUTb
namnbl.

15 Jlamnbl HakanMBaHuA -
C BOSIb(ppaMOBON HUTLIO

CBeueHue namnbl gocTUraeTcs 3a cyeT npo-
TEKaHWS 3NEeKTPUYECKOro ToKa N0 OYEHb TOHKOMY
NPOBOAHUKY, KOTOPbIA 0ObIYHO U3roTaBNMBaETCA
u3 Bonbdpama u HasbiBaeTca HUTbI. Conpo-
TUBIIEHWE BbI3bIBAET HarpeB HUTK, B pesynbraTte
yero oHa packansietca gobena n HaunHaet
BblOensTb CBET.

Ona Toro, 4toObl 3anonHUTL Hebonblloe
NPOCTPaAHCTBO Namnbl HUTbIO MakCUManbHOW
ONVHBI, HUTb HABMBAETCA B NIIOTHYIO Cnvparb, YTo
Takxke ycunupaet adeKkT Harpesa 3TOro
npocTpaHcTBa. Ecnu ocyLlecTBnsTL HarpeB HUTK
Ha BO3ayXxe, TO 9TO HEM3MEHHO BbI3OBET €€
neperopaHme n obpkiB. 3Ta nNpobrnema cea3aHa
NpUCyTCTBMEM KUCIopoaa, 0bbluHO ee n3berator,
noMeLlasl HUTb B repMeTUYHYI0 CTEKNSAHHYI0
"konby", 3anofHEHHYI0O MHEPTHBIM ra3om Mpu
HW3KOM AasBneHun. Ecnu gononHuTb BCe 3TO
NaTyHHbIM LIOKOMNeM, K KOTOPOMY NPUCOEaMHSIIOTCS

®apa
[lamna rabapuTHeix 3aaHmii lNpenoxparmrens 20A Bunpamurent @
orHesi ¢hoHape . Toka/ pefyme. 'napenpneH- }
| HOro Toka /'
KEHUA
KoHtponsHaa Bukmovarens
(S ) namna nansHero 3aXUraHYA
ceera gapul
7 llamna nogceetkm (3
crmaomeTpa =t -
Jlamna o 7J” 4
noacseTkm f@
. TaxomMeTpa
Lo Hi P ﬁ Mpenoxparmrens
O o
= KHonka ceerosoro -
curHana OF ";
lNpenoxpaHuTent O e
lMepexmoyarens ceera ¢hapsl Ppr———
] O Buiknioyarerns
- N —©ON ,i OCBELLEHHMA

Puc. 10.14a TunuyHasa uenb NUTaHUsA NPUOOPORB OCBELLEHUS MOTOLMKITIOB, NpeaHa3HauYeHHbIX AnsA pbiHKkOB EBponbl u BenukobputaHum
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lamns rabaputHoro
csera, paborapLuve

SanHwi

Mapa PV BKMIOYEHUM ABMTGTENA  choHapsk Berprmurens
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KoHTponsHaa namna KEHUA
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Puc. 10.146 TunnyHasa uenb NMTaHUA NPUOOPOB OCBELLEHUA MOTOLMKITOB, NpegHa3sHavyeHHbIX ansa pbiHkoB CLUA v KaHagbl

KOHUbl HWTW, TO B MTOre MONy4uTCs namna.
Jlamnbl dhapbl 0OLIMHO KpensATcs B 3aHEN YacTu
oTpaxarensl chapbl NPy NOMOLLM METaNINYECKNX
YCUKOB, BBOAMMbIX B COOTBETCTBYIOLLIME MPOPE3MN.
OB6bI4HO Namnbl pasnuyarTcs Mexay cobon, Tem
cambIM 0becneumBaeTcs NPaBUbHOCTb YCTAHOB-
kn namnsel (cMm. puc. 10.15a]. Mpoune namnbl
KPENSATCA 3a CHET BBEAEHMS BLICTYMNOB Ha flamMne B
nasbl naTpoHa (6anoHeTHOro Tuna), NPy 3TOM Ha
namny crnerka HaxumaloT M MOBOpayMBaloT B
natpoHe. Y namn 6e3L0KOMbLHOro Tuna BbIBOAHLIE
KOHTaKTbl NPOCTO BCTaBMAOTCHA B COOTBET-
CTBYIOLLIME OTBEPCTUS B NATPOHE. Y ABYXHUTEBbLIX
namn, NogobHLIX TEM, YTO NPUMEHSIOTCS B 3aHNX
choHapsAX 1 BLIMOMHAKT hYHKLMM CTOM-CUrHana u
rabapuTHbIX OrHEW, BLICTYMbl HA NlaMne UMEKT
HekoTopoe cMmelleHue, obecneumBaloLlee npa-
BUMBbHOCTb WX YCTAHOBKM B NaTpoHe. Crneayowym

Puc. 10.15a Jlamnbl HakanuBaHuA

FanoeeHHas namna chapebl
Jlamna ¢bapel ¢ 8onbghpamosoli HUMbH
lNamna ykasamenel nosopoma, cmon-cuzHarna
u 3adHeeo hoHaps
lNamna npubopHol naHenu (6alioHemHO20 Murna)
lNMamna npubopHol naHesnu (6€3y0KoNbHO20
muria)

T mo>

3Tanom pas3BUTUS KPEMSIEHUA famn cTano ren-
cenbHOe COefMHEHWEe, MpU 3TOM flamna MpocTo
BCTABMNSAETCA B pa3beM MPOBOAKM MOTOLMKNA.
MowHocTb (B Batrax], 1, cnegoBarternbHO, SpKOCTb
naMnbl ONPeaenseTcs TOMWMHOM M YACIOM BUTKOB
HUTKW, 3TO NO3BOMSIET BbINycKaTb fambl PasfiniHbIX
TUNOB, NpPEeAHa3HaYeHHble Ans BCEBO3MOXHbIX
uernen. HekoTtopble namnbl SBMASOTCA MHOrOQYHK-
LMOHanbHbIMW, HAaNpUMep, famna cTon-curHana u
rabapuTHbIX OrHEN MMEeT OBE OTAENbHbIX HUTK
PasnMYHON MOLLHOCTU. TO Xe camoe OTHOCUTCS U
K namne d¢papbl, HO B 3TOM Clny4yae BTOpas HUTb
urpaet ocobyto ponb.

Hute 6nmxHero ceeta

A

Hutk nansHero ceera

Huk nansHero ceera

IkpaH

3a cYeT CTpororo pacrnosoXeHust HATEl B namne
chapbl Mpu BKMOYEHMU JanbHEro ceBeta oTpa-
Xartenb obecnevnBaeT ero hoKyCMpoBKY B Y3KMiA
ny4y. 3atem pudprnieHas CTpyKTypa cTekna, pac-
MONOXEHHOTro B nepeaHelt Yactn dapsbl, Hanpae-
nseT 3TOT fy4y ANs OCBELLEHUs Joporu nepeg
TpaHCNOPTHbLIM cpeAcTBOM. [pu BKMOYEHUU
OnwxHero ceeTa rnaeHasi HUTb BbIKIOYaETCs, U
3aropaeTcs BTopast HUTb. OHa pa3melleHa Tak,
YTOObI CBET OTKIOHANCA BHU3 K 0604YMHE Anist
npedoTBpaLLeHUa OcrenneHnss BogutTenen
BCTPEYHbIX TPAHCMOPTHLIX CPEACTB [CM. puc.
10.156).

O6patute
BHUMAaHMWE: CBET
OTK/OHAETCA BCeH
MOBEPXHOCTLIO
oTpaxarend

O6paTvTe BHUMaHWe: CBET OTKNIOHAETCA BHU3
TOMLKO MONOBMHOV NOBEPXHOCTH OTPaXAaTENA

Puc. 10.156 CpaBHeHMe namn, npegHa3HayYeHHbIX ANsl UCMONb30BaHUsA B hapax

A Jlamna co cmewjeHHol HUmMbto bruxHe2o ceema b
Jlamna ¢ skpaHuposaHHOU HUMbIO briUXXHe20 ceema
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16 MNanoreHHble NnamMnbl U3
KBapLeBOro cCtekmna

TpagnunoHHble namnbl ¢ BoNbdPaMOBONA HUTLIO
UMEKT OrpaHUYEHUs, NPENATCTBYOLLME UX paboTe
npu TemnepaTtypax, NpeBbILLAILLUX HEKOTOPYHO
pabouyto TemnepaTtypy. OT0 onpegensietcs Tem,
4YTO MaTtepuan HUTU ncnapsieTcs u ocegaeT Ha
OTHOCUTENBHO MPOXIagHON CTEKISIHHONM "konbe",
CHWXas APKOCTb Slamnbl.

Ecnn Temnepatypa HUTK 3HAYMTENBHO NPEBLICUT
CBOW HOpMarnbHbIA YpOBEHb, 3TOT Mpouecc
yckopsieTcs; konba ctaHoBuTca Bce 6onee
TEMHOM, BbI3blBas AanbHENLLNIA HarpeB A0 TEX Mop,
noka HUTb He pacnnaBuTCa U He neperopuT. B
KpanHMX Cry4asix HUTb MOXET UCMapsATbCs O4EHb
ObICTpo, 06pa3sys Ha BHYTPEHHEN NOBEPXHOCTU
KoOnobbl cepebpuctoe MeTanMYECKoe HarblreHnE.
Takoe noBpexaeHve namnbl YacTo BCTpeyaeTcs
B MPOCTbIX CUCTEMAX OCBELLEHMS, Oe BbIXO4 U3
CTpOsi OOQHOW nammnbl Bbl3blBAET Neperpysky
ocTanbHbIX NPMOOPOB OCBELLEHMS!, OOBIYHO 3TO
NMPOMCXOANT MPU BbICOKUX YaCcTOTaxX BpalleHus
nsuratens. Tak YTo ee N1 BaM nonaaeTcs flamna ¢
BHYTPEHHEN NOBEPXHOCTLIO cepebpucToro LBeTa,
Bbl OyaeTe 3HaTb, YTO OHa BbILLNA M3 CTPOS U3-3a
BHE3arnHowm neperpysku, a He u3-3a pas3pbiBa HATK
oT BUOpaLmn.

MoyxHO npedoTBpaTUTb UCMAPEHNE HUTK, ecrin
repmMeTUYHY0 KONby flamnbl 3anoHUTL ra3om U3
rpynnel ranoreHnaoB, Hanpumep, nogom. B atom
cryvae ucnapsoLmniics Bonbgpam, CoeanHsIsACh
C 3TUM rasom, obpasyeT ranomgHoe coeguHeHe

417

Hutb 6nuxxHero ceeta

Keapuesaa konba —-—-—

Hutu HakannsaHWA

p |

o]

Puc. 10.16 YcTpOMCTBO rasioreHHoOM namnbl U3 KBapLeBoOro crekna

BonbgpamMa. 3aTem 3TOT COCTaB BO3BpaLLlaeTcs
Ha HUTb, BMECTO TOro 4Tobbl oceaaTh Ha Kornbe.
Mo mepe Toro, Kak OH A4OCTUraeT HUTU, OH
pacnagaeTcs, U npoLecc NoBTopsieTcs CHoBa.
Mpouecc TpebyeT noaaepxaHusi onpeaeneHHom
TemnepaTypbl BHYTPW KOMObI, MO 3TOW NPUYUHE
00bem Konbbl MeHbLUE, U OHA BbINOMHEHA U3
TEPMOCTOWKOrO  KBapueBoro cTekna. B
pesynbTate paboyas TemnepaTtypa namnbl

OKasblBaeTcs HaMHoro BblLLIE, a
cnepoBaTenbHO, OHA W HaMHOro  apye
TpaguUMOHHOM namnbl ¢ BONbGPaMoBOW
HUTBIO.

CreknaHHsiIvi napabonyeckmii
oTpaxarerns

BHyTtpeHHee aniomuHmnesoe
HarbineHue

3KpaH HUTH BNIMXKHEr 0 CBeTa

O6ovima

MpucoennHuTensHLI paasem

DO

Lepxarenn
WY NPOBOAHVKN HATEN

Hute nansHero ceeta

Hute 6nuxHero ceeta

CreknaHHbIA paccensarterb

Puc. 10.17 YcTpoMCTBO Hepa3bopHbIX 31eMeHTOB hapbl

Tak HasblBaeMble ranoreHHble namnbl M3 KBap-
LEeBOro cTekna npu oAHOM M TOW Xe anek-
TPUYECKON MOLLHOCTW C TPAgULMOHHBIMK Namniamm
obecneumBatoT Gonee apkuii 1 Genbiin CBET, HO OHU
HaMHOro YyyBCTBUTENbHEE K N3MEHEHUAM
Temnepatypbl (cm. puc. 10.16). Cpok cnyxobl
namnbl CyLLECTBEHHO YMEHbLUAETCsl, 0COBEHHO Mpu
CHUXeHnn paboyeii TemnepaTypbl OTHOCUMTENLHO
ONTUMAanNbHON, Tak YTO NageHne HanpsKeHus B
CBA3M C KOPPO3UEN 3NEKTPONPOBOLKM U pa3beMOB
MOXKET CNYXXMTb NMPUYNHON CEPLE3HBIX NPObNeMm.
Opyroii MOMEHT, KOTOpbIi cnegyeT ocobo
OTMETUTb - CKITOHHOCTb KBapueBOW Konbbl K
NOBpEXAEHWO No4 BO3OENCTBUEM KWUCHOT,
cogepxawmxca B note. [losatomy konby MOXHO
OpaTb TOMBbKO MpWM MOMOLUM YWUCTOW TKaAHW UNU
BeToLMn. Ecnun Bce e Ao konbbl 4OTPOHYNUCL, Nepes
BKIIOMEHMEM crnegyeT TwaTtenbHO OYUCTUTL Nnamny
npu NOMOLLM cnupTa.

17 Hepa36opHbIn anieMeHT cpapbl

HekoTopble cTapble Moaenu, OCOBEHHO Te, 4TO
noctynanu Ha pbiHOK CLUA, ocHawanucb Hepas-
©opHbIMK aneMeHTamu dapsl. B dhapax Takoro Tuna
oTpaxaTensb, pacceuBaTtenb " namna
npeactaBnsioT cobon eduHylo deTanb C Hepas-
©opHbIM kopnycom (cm. puc. 10.17). Ecnu
NCnonb3yeTcs CTaHAapTHas namna ¢ BonbgpamMoBOn
HUTBIO, konba y nmamrbl OTCYTCTBYET, @ BECb 3MIEMEHT
3anofHsaeTca WHEepPTHbIM rasoM nNpu  HU3KOM
gasneHuun. Ecnn ke ncnonb3dyetcs ranoreHHas
namna, To AnS nogaepXaHus TemnepaTtypbl HUTK
HakanMeBaHus Ha 3adaHHOM YpPOBHE COXpaHsiETCA
oTaenbHasa KBapLeBast konba. HepasbopHble
3MNeMeHTbI dap obnagatot MHOXXECTBOM
NPeEMMYLLECTB, NaBHbIE M3 HWUX 3akoyalTcs B
HEBO3MOXHOCTU BO3HVMKHOBEHNS Koppo3uu
oTpakaTenss WM HECOOCHOCTU HUTEN Nammbl.
[MaBHbIA HEOOCTaTOK COCTOMT B TOM, YTO B cry4ae
BbIXO4a M3 CTposi Nnammnbl TpebyeTca 3ameHa BCero
anemeHTa B cbope, a 3TO ropas3go AOPOXEe, YeM
3amMeHa ogHon namnbl. B
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OEeWCTBUTENBHOCTU HA MOTOLMKNAax Hepas-
BOpHbIe anemMeHTbI hap y>ke OTOLLMK B NPOLUSIoe.

18 Yka3artenu noBopoTa

Bce coBpemMeHHblE MOTOLWKITbI, 32 UCKIIOYEHUEM
BHEJOPOXHbIX, 06opyaylTCA yKasaTtensamu
noBopoTa. Ha psige 60nblnX 1 CROXKHBIX MALLVH
€CTb OTAENbHbIV BbIKIOYaTENb, MO3BOMSAOLLNIA
OHOBPEMEHHO BKI0MaTh BCE YEThIpe namnbl. B
3TOM Cfyyae ykasaTenu MoBOpOTa BbIMOMHSIOT
dyHKUMIO  aBapuiHOW  curHanusaumm. B
CTaHOapTHYyl CcuUCcTeMy BXOAAT [ABe napbl
cdoHapel, pene  ykasaTenew noesopoTa
(NpepeiBaTEND YKasaTenenm noOBOpPOTA), a Takke
TPEXNO3WLMOHHbLIA  NepeknovaTens  Ans
ynpaenexHuss  cuctemoir. [lpu  Hanuuum
aBapuHOM curHanusauum gobaeBnsercs elle
OfHO pene u BbIkNoyaTens (cMm. puc. 10.18a).
O6bI4YHO (boHapK 3aKPennATCA Ha CTEPXKHSIX,
KOTOpblE CMELLAlT UX OT OCU CUMMETPUU
MaLLUWHBI; aTo aenaet HanpaeneHue
npegnonaraemoro noBopoTta 6onee NoHATHBIM

aona apyrux y4aCctHMKOB JOPOXHOIo ABUXEeHUA.

Ha mawwuHax, 3akpbiTbix obTekatenem,
nepegHWe  ykasaTenu  NoBopoTa  4acto
BMOHTV/POBaHbl  HEMOCPEACTBEHHO B  NaHenu

obTekatens. YUTtobbl ykazaTenu noBOpOTOB HErb3s
ObINo nepenyTaTtb C NPOYMMU CBETOBbLIMU MPU-
Oopamu TpaHCNOPTHOrO cpeacTBa, UX oTpaxa-
Tenb UMeeT XenTyw okpacky. Pene - 3aTo
ycTponcTBo, obecnevnBaioLlee nNpepbiBUCTOE
BKMIOYEHNe  Nwoboi  napbl  coHapen. B
BenunkobputaHmm pernameHtTupyemasi npaBu-
namu JOPOXKHOro ABMXKEHUS YacToTa MUraHUs
HaxoauTca B npegenax ot 60 go 120 umknos B
MUHYTY, U 3Ta YacToTa NpUHSITa NOYTU BO BCEM
Mupe. Y TpEXNO3NLMOHHOMO BbIKIoYaTENs], pacrno-
NOXEHHOrO Ha pyre, ecTb NEBOE NONOXEHUE, Npu
KOTOPOM BKIMOYEHbI NEBbIE YKa3aTenu noBopoTa,
npasoe NonoxeHue, Npu KOTOPOM BKMHOYEHDI
npaBble yka3aTenu noBopoTa, U LieHTparnbHoe
nonoxeHue, NpuM KOTOPOM BCe ykasaTenu
NoBOpOTa BbIKMOYEHLI. Ha HEKOTOPbLIX MaLUMHAX
€CTb YCTPONCTBO aBTOMATUYECKOIrO BbIKITHOHMEHUS
ykasareren nosopoTta [cMm. naparpad 19).

KoHOeHcamopHbie pene
BonblMHCTBO cucTem OCHallaeTcd pene
KOHOEHCaTOpPHOIro TUhna. BHellHe pene

npeactaBnseT coboW antoMUHMEBLI LMNUHAP C
OBYMs1 pasbemMamu Ha Kpbilke (cM. puc. 10.186,
ctp. 10.18). BHyTpy uunuHapa pacnornoXeHbl
KOHOeHcaTop,  aneKkTpomarHUTHoe pene ¢
KOHTakTamM W HeBomnblUoe COMPOTUBIIEHME.
OneKkTpoMarHMTHOE  pene  COAepXuT  aBe
0OMOTKMN: OOMOTKY HaMPsSKEHMUS!, COCTOSILLYHO U3
HECKOMNbKMX ThbICAY BUTKOB TOHKOro npoBoda W
BKMIOYEHHYIO NapannensHo, U TOKOBYD 06MOTKY,
BKITIOYEHHYI0 NOCNeaoBaTEeNbHO U COCTOSILLYHO
N3 HECKONbKMX COTEH BUTKOB Gonee TONCTOro
npoBoAa, HaMOTAHHOIO MOBEPX OOMOTKM
HanpsXeHusl.

Mpn BKMIOYEHUN 3A@XUTAHUA U HaxXOXAEHUU
nepeknoyvatena ykasatenen nNoOBOPOTOB B
LEeHTparnbHOM MOMOXEHUU 3NEKTPUYECKUNA TOK
TeueT yepe3 0OMOTKY HanpsKeHUs U 3apskaeT
koHAeHcaTop. [Mpu cmelweHnn nepeknioyarens
ykasarenei noBopoTa BNeBo UNu BNpaso vepes

TOKOBYIO OOMOTKY, KOHTPOSIbHYIO flamny U namnbl
ykasaTeneiu noBopoTa TOK Ha4YMHAET yTekaTb Ha
mMaccy. JOToro HebGonbLIOro Toka AOCTAaTO4YHO,
YTOObI 3a)Krnacb KOHTPONbHAas namna, odHaKo Ha
3TOM 3Tane fABe Nnamnbl ykasaTenei noBopoTa
OCTaloTCS  BbIKIIOYEHHBIMU. ONEKTPUYECKUIN TOK,
NpOTEKaOLLMIA Yepe3 TOKOBYHO OOMOTKY, Bbi3blBAET
MarHMTHOe rnore, KOTopoe MpUTSArMBaeT SIKopb K
CcepaevHuKy, pasmblkasi KOHTakTbl. Pa3mbikaHve
KOHTaAKTOB NPMBOAUT K NpepbiBaHWIO noaayu
nUTaHMs K pene, Npyu 3TOM MPOUCXOAUT paspsan
KOHOeHcaTopa 4yepe3 OBMOTKM, YTO MO3BONSET
YOEPXMBATb KOHTaKTbl B PA30MKHYTOM COCTOSIHUM U
BbIKNOYaTb flamnbl ykasateneil nosopoTa. Kak
TONbKO KOHAEHcaTop paspsauTcs (ero eMKoCTb
onpedensieT NpoaoSKUTENBHOCTL MoracaHus
naMmn ykasaTenen NoBopoTa), KOHTaKTbl CHOBa
3aMblKaloTCA.

[o Tex nop, noka KOHAEeHcaTop He 3apsauTcs
CHOBAa, 3IMeKTpU4ecKkuihi TOK B OBYX OOMOTKax
NpoTekaeT BO BCTPEYHOM HanpabfeHun. ITO
03Ha4aeT, YTO MarHMTHOE MOrie OTCYTCTBYET,
KOHTaKTbl OCTalTCS 3aMKHYTbIMU, a namnbl
yKasaTenei noBopoTa 3aXuratoTcs B pesynbraTte
npoTeKaHusl Yepe3 HUX Toka oT Gartapewn. Mo Mepe
3apsiga KoHaeHcaTopa TOK, NpoXoAsiluvin, yepes
TOKOBYIO 06MOTKY, NpeKpallaeTcs, U KOHTaKTbl

pa3sMblkatoTcs cHoBa. [pu 3ToM nogava nuTaHus
K pene v namnam ykasaTenen noBopoTa
npekpawlaeTtcs, U umkn noetopsietcs. MpuHumn
OENCTBMS KOHOEHCATOPHOro perne MOXeT
nokasatbCsl [OCTATOMHO CIOXHbIM, HO OHO
npegHasHayeHo onsa paboTbl npu BonbLMx
nepenagax HanpsbkeHus n BO34eNCTBUU BUOD-
pauumm, KOTopble B NPOTUBHOM criydae Mornu 6bl
NOBMUATbL HA YAaCTOTY MUraHWN. 3TOro BUSHUSA
n3beratoT 3a cYeT UCNOMb30BaHUS KOHAEeHcaTopa
Ons ynpaBneHns YacToTol BKIOYEHUS pere.

Bumemannu4yeckoe perne

LUnpoko pacnpocTpaHEeHHOW anbTepHaTUBOW
KOHAEHCATOPHOMY perne ChyxuT GumeTannu-
yeckoe pene ¢ AByMs GumeTannnyeckumm
nnactuHamu. bumeTtannuyeckne nnacTuHbI
COCTOSIT U3 ABYX COEOUHEHHbIX Mexay cobon
pa3sHOpPOOHbIX MeTanoB (00bIMHO Meapb 1 CTarnb),
1 NpedcTaBnstoT coObON TOHKYI NEHTY (CM. puc.
10.18., cTp. 10.19). Npun HarpeBe nnacTUHbI
pasnuune B Ko3ULMEHTAX JIMHENHOMO pacLuu-
peHUs aTUX OBYX METAnsoB 3acTaBnseT NnacTnHy
usrnbatbes. B Gumetannuyeckom pene Aee nnac-
TUHbI YCTAHOBMEHLI C HEBOMNbLUIMM 3a30pOM, a Ha
nX cBODOAHbLIX KOHLIAX HAXOASATCA KOHTaKTbI pene.

KoHT-
llesan pOnbHYE lpasan
namns
llesuie T Mpaswe
ykasarenu ykaaatenu
noBopoTO8 nosoporos
Brikniovatens aBapuiHosi
CHrHanu3aumm
=0
Q
.
Pene 3 MNepexnio-
ykasareneni yarens
oNoPRER ykasarenes
nosopota

Pene
aBapHiAHOA

Puc. 10.18a Llenb ykasaTenein nosBopoTta

Mpeaoxpaxmrens 20 A

CUrHanuaaumm

T

barapesa

B GaHHOM npumepe emopoe perie rnpuMeHsemcs ons rnpepbIsUCMOE0O BKITHOYEHUA 8Cex Yemblpex
namrn OOHOSpeMeHHO C Uesiblo UCIOob308aHUS UX 8 Kadecmee agapuliHol cuzsHanusayuu.
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Ha ogHy nnactuHy HamoTaHa obmoTka Hanpsi-
XKeHus, npeacrtasnsolas coboli MHOXeECTBO
BUTKOB MPOBOSOKN C BbICOKUM COMPOTUBMEHNEM,
OOWH KOHELL 3TO OOMOTKM MOAKIIOYEH K KNeMMe,
a Jpyron K oAHOMY U3 KOHTaKTOB pene. Ha apyron
nracTuHe HamoTaHa TokoBasi 0OMOTKa, NpPeAcTaB-
nswowas cobon HesHaunTenbHoe KONMM4ecTBO
BWTKOB MPOBOSTOKN C BbICOKUM COMPOTUBMEHNEM,
KOHLIbI TOKOBO OOMOTKM aHanornyHbiM obpasom
NoACOeaMHSIOTCSH KO BTOPOMY KOHTAKTYy U BTOPOW
Knemme.

Mpun BkNOYEHUM yKasaTene NoBopoTa anekTpu-
YeCKWUI TOK NPOXOANT MO 0BMOTKE HaMPSPKEHUS,
KoTopas HarpeBaeTCsd U HayuHaeT nsrnbaTb
oumeTannuyeckyto nnactuHy (cm. puc. 10.18r).
Mpu 3ambIKaHNM KOHTaKTOB 3aropatoTcs namnbl
yKkasaTenen noBopoTa, TOK NepecraeT Teub Mo
0BMOTKE HanpsHKeHWst - BMECTO 3TOro OH NPOXO0-
OnT no TokoBol obmoTke. [No Mepe oxnaxaeHus
NEPBOI MMaCTUHbI OHA HAYMHAET BhIMPAMIIATLCS,
a BTOpas nnactuHa HarpeBaeTcsl U HauyuHaeT
nsrnbatbcs. B pesynbTaTe 3TOro KOHTAKThI

KoHaeHcarop

Dy

pasMbIKalOTCS, M Namnbl racHyT. 3aTem npoLece
noBTOpSieTCS 40 TEX Nop, Noka nepeknioyaTens
ykasaTesieil noBopoTa He GyaeT yCTaHOBSIEH B
LieHTparnbHoe NonoXeHue.

MonynpoeodHukoekie pesne

Ha coBpeMeHHbIX MOTOLMKMaxX 4acTo BCTpe-
YaloTCA MOMHOCTLIO AMEKTPOHHLIE pere. B Hux ans
CO3aHusA NPEPbLIBUCTBLIX MMMYILCOB UCTOSb3YeTCs
MynbTUBMGpaTOp, 3aTeM 3T UMMYMbChl Yepes
yCUnUTENb MOCTYNAIoT Ha pere, KOTopoe BKIKoYaeT

I
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Puc. 10.186 YcTpOoMCTBO, BHEWWHUA BUA, U NPUHLMNUANIbBHAA cXeMa perie KOHOeHCAaTOPHOro Tuna
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1 BbIKMOYAET Namnbl ykasaternein nosopota (CMm.
puc. 10.18a, ctp. 10.20]. Ansa ynpaBneHus BKIo-
YeHMeM ykasaTenen NnoBopoTa BMECTO perne B
HEKOTOPbIX CUCTEMAx MCNoMb3yeTcs CUITOBOMW
KaHanbHbIA TpaH3UCTOP.

19 YcTpouncrteo
aBTOMaTU4YeCKOro
BbIKIOYEHUs1 yKa3aTerneun
NOBOPOTOB

370 yCTpPOMCTBO OOLIMHO BCTpEYaeTcs Ha aB-
TOMOBUNSIX, FAe yron NoBopoTa pyneBon KOMoH-
Kn 6onble 360 rpagycoB obecneumBaeT npo-
CTOTY MexaHu3ma npuBoga aBTOMAaTMYECKOro
ycTponcTtea. [puMeHuTb Takoe YCTPOWCTBO Ha
MOTOLMKIE ropasfo CrioxHee. YCTpoOWCTBa aB-
TOMaTUYECKOrO BbIKMOYEHUS yKasaTernen noso-
poTa yCTaHaBMMBANNCb HA MHOIME MOTOLMKIIbI
B80-x rogax, HO ceilvac OHM MPaKTUYECKN He
NMPUMEHSIOTCS.

HanpawwvBaeTca npoctoe pelleHue - UCnosnb-
30BaTb ANs MOTOUMKIETHOrO YyCTPOMCTBA aBTo-
MaTUYECKOro BbIKIIOYEHUsIyKa3aTenei nosopoTa
Kakon-nmbo Tanmep, KOTOPLIA BbikNovan Obl
yKasaTenu noBopoTa nocne npoxXoXxgeHus
onpeaeneHHoro nNpomexytka BpeMeHu. Takas
cucTema Hennoxo paboTtaeT npu ob6roHe unu
noBopoTax, koraa oTCyTCTBYET HEOOX0AMMOCTb
xpate. OgHako, ecnu BOAWUTENb NonagaeT B
"npobky", roe emy NpuxoguTcsa OXngaTtb
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Puc. 10.188 MpuHuun gencTBus n ycTponcTtBo bumeTtannuyeckoro pene
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Puc. 10.18r MpuHuMN gencTBUS 3NeKTPUUYECKOM Lenu ykasatenem NnoBOpOTOB C bMmeTannnyeckum pene
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BO3MOXHOCTU ONS OCYLLECTBNEHUSS MaHEBPA,
Takasi cucteMa OyaeT BbIKNOYaTb ykasaTtenu
MOBOPOTA OO0 TOrO, KaK OHW BbIMOMHAT CBOMO
hYHKLMIO.

[na pelueHust 3Ton NpPobnemsl ycTaHaBNMBaETCA
OOMNONHUTENbHOE YCTPOMCTBO, u3mepsioLlee
nepemMelleHne motouukna. OHo npegcraenset
coboll OaTymK, YCTaHOBIEHHLIA B CNugoMeTpe,
NPUHLMMN  OEUCTBUSI  KOTOPOrO  aHasrornyeH
paboTe WHAOYKTUBHOrO Aatynka GECKOHTaKTHOM
cucTembl 3axkuraHus. Mimnynbcbl OT gaTtyuka
"nogcunTbiBalOTCA"  TaWMepoM,  KOTOpbIii
BbIKMIOYAET yKasaTenu MoBopoTa TOJNbKO
nocrne TOr0 Kak WCTeYeT OnpeneneHHbIi
NMPOMEXYTOK BpemMeHu u OyaeT nporgeHo
COOTBETCTBYtOLLEE paccTosHune. B atom cnyyae
npum obroHe Ha MpsMON [opore paccTosiHue
OymeT npongeHo Ao Toro, kak cpaboTaeTt
Tavimep. [pu oxmpgaHum Ha nepekpecTke
Tanmep cpaboTaeT paHblle, HO cucTema
OyoeT npogorkath paboTaTh 4O TEX MOpP, NOKa He
OygeT nponaeHo Heobxogumoe paccTosiHuE.
BooGaBok ko Bcemy, BOOWUTENb  MOXET
perynupoBatb CUCTEMY aBTOMAaTUYECKOTO BbIKIHO-
YeHusa ykasaTenei nNoBopoTa MM NepekntoyaThb
yKasaTenu noBopoTa Bpy4Hyto (cm. puc. 10.19).

20 3ByKOBbI€ CUrHanbl

SnekmpOMaeHumele 38)Koehble
CU2Hallbl
Ha 6onblIMHCTBE MALUNH B CTaHOAPTHYO
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Puc. 10.18a NonynpoBoaHMKOBOE perie yka3aTterien noBoporta

KOMMAeKTauuw BXOOUT 3NEKTPOMArHUTHbIN
3ByKoBOW curHan (cm. puc. 10.20a) B ero ocHose
NEXUT 3MEeKTPOMarHUTHas KaTtyllka, pacrono-
JKEHHas1 B KPYTTIOM KOpryce, SIKopb KOTOPOW CBSA3aH C
anadparmon.

Mpn HaXaTM Ha KHOMKY 3BYKOBOIO CUrHana sikopb
NPUTArMBAETCSt K CEPAEYHMKY SNIEKTPOMArHuTa, a
3aKpenfieHHbIi Ha HEM MNOABMXKHbLIA KOHTaKT
npepbiBaeT Lenb. [uadparmMa Bo3BpaLlaeT sikopb

B UCXOLHOE MOMNOXeHWUe, Npu 3TOM KOHTaKThI
3aMbIKaKTCS, Y LMK MHOFOKpaTHO NOBTOpSETCA
B TeYeHue CeKyHapbl.

MNepen owadparmoit pacnosioXXeH ToHanbHbIN
OVCK UIn pe3oHaTop, coBepLualoLwmin konebaHus
c ©onee BbICOKOW 4acTOTOM MO CpPaBHEHUIO C
anadgparmoii. Monyyaembii B pedynbTtate 3BYK
COLEPXUT BbLICOKME W HU3KME 4acToThl, a
crnefoBaTenbHO, OH pacno3HaeTcs ny4ie no
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Puc. 10.19 Llenb c aBTOMaTU4YECKMM BbIKINIOYEHUEM yKa3aTeren noBopora
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CpaBHEHWIO CO 3BYKOM, CO3[jaBaeMblM OZHOMN
nwes anacpparmoit. PasHOBMAHOCTLIO BbILLEYMNO-
MSHYTOrO 3BYKOBOIO CUrHamna sIBNSIETCS 3BYKOBOW
CWrHan pynopHoro Tuna (Unv ToHanbHbIA curHan),
B KOTOPOM Ar1s1 UBMEHEHUS 3BYKa, CO30aBaeMOoro
anadpparmoii, ucnonb3yeTcss CnvpaneBugHbI
KaHarn.

lMTHeeMamu4ecKue 38yKoeble
CU2HasbI

BonblMHCTBO MOTOLMKNUCTOB y6eaunucb Ha
CBOEM MevanbHOM OMbITe, YTO OHW U MX MaLlMHa
OKa3blBalOTCSl COBEPLUEHHO HEBUAUMBLIMU U
HEeCnbILWMMbIMK A1 CpegHecTaTUCTUYECKOro
BOOMTENS aBTOMOOMNS. MNHeBMaTUYeCKue 3BYKO-
Bble CUrHasnbl YacTo yCTaHaBMNMBAKOTCS B KAYeCTBE
OOMONMHUTENbHOrO 060pyAOBaHUA U MOTYT
cbirpaTb HEOLEHMMYIO pofib B obecnevyeHum
©esonacHoOCTV OT BoAMUTENEN, KOTOpbIE UCMOMb-
3yl0T MOOUMbHBIN TeNedoH BO BPEMS €34bl UK
€30T B aBTOMObMIEe B NIOTHBIX rOSOBHbIX yoopax,
a TaKke NpoYmnx rmyxmx BoguTenen asTomoounen
(cm. puc. 10.206).

[MuTaHMe TakMx CUrHamoB OCYyLLeCTBNAEeTCA OT
BHELLHEro komnpeccopa, KoTophblii paboTaeT oT
faTapeun n HarHeTaeT BO34yX Mo BbICOKUM
[aBneHveM B pynopoobpasHhbIii 3BYKOBOI cUrHar.
B 3agHeit yacTu 3BYKOBOro curHana Haxoautcs
HanopHasi Kamepa, BbIXOAHOW KaHamn KoTopow
3aKpbIT rmbkon guadparmoii. Mpu NoBbILLEHNM
OaBneHus B kamepe gvadparma npormbaercs u
BbIMyCKaeT NoOpuUMIO BO3Ayxa, 3aTeEM OHa 3a-
KpbIBaeTCs 40 TEX MOp, NMOKa AaBMEHME CHOBA He
nogHumeTcsa. OTOT Npouecc MHOrokpaTHO
NMOBTOPSIETCH B TEYEHUE CEKYHAbI U BblpaXkaeTcs
B PE3KOM 3BYKE, MCXOAALLEM U3 pyropa 3BYKOBOrO
curHana.

CyLecTBytOT NHEBMATUYECKME 3BYKOBbLIE CUTHAIbI,
KOTopble paboTaloT OT aspo30rnbHOro 6annoHa,
cofepxallero ABYOKUCb yrnepoaa nof fasne-
HveM. Takas cucTema noresHa B TOM Crydae ecrnu,
cucTEMA ANEKTPOCHAOXKEHNS MaLUMHbI HE MOXKET
obecneunTb JOCTATOYHYK MOLLHOCTb AMs Npu-
BOJA KoMmnpeccopa.

HanopHana kamepa

Puc.

7 Huadgpazma

ToHarnbHbIl AucK

Pasvem

KoHmakmei

Obmomka

anekmpomMazHuUma D
Uzonamop

PezaynupoeoyHbili BUHM
Kopnyc 2

abhwiN

O~NO®

ittt

Puc. 10.20a 3BykOBOM CUTHaN C TOHaNbHbLIM AUCKOM B pa3pes3e

21 KoHTponbHble npubopbI 1
cucTemMa curHanusauum

Kak u MHOrme gpyrue acnektbl KOHCTPYKLUK
MOTOLMKNA, KOHTPOIbHbIE NPUBOpbI CTaHOBSTCS
Bce Oonee cnoxHbiMu. OcHoBoMonarawLmni
cnunaoMeTp Oblfl OONOMHEH BCEBO3MOXHbLIMU
OOMONHUTENBHLIMKU MPUBOpPaMK C INEKTPUYECKON
UNN 3NeKTPOHHOM uHAMKaumen. K HuUM oTHocaTcst
TaxoMeTpbl, BONIbTMETPLI, aMNepPMETpPbI, Yachl 1
yKasaTenu ypoBHsi TONNMBa U Temnepartypbl (CM.
puc. 10.21 a, ctp. 10.22,10.21 6, cTp. 10.23).
3a rogbl Takke NOSIBUNOCb MHOXECTBO KOHT-
POrbHbIX NaMmn, a Hanbornee CoBpeMEHHbIE MOAENU
ocHalarTca BCeobbeMNIOLWNM AMUCNNEEM,

Bosaayx or komnpeccopa

nokasblBalOLWNM pexum u obliee cocTosiHue
MaluHbl. EcTecTBEHHO, ypOBEHb CMOXHOCTU B
[OCTaTO4HON Mepe 3aBUCUT OT Krnacca MaimHbl. C
O[HON CTOPOHBbI, CYLLECTBYIOT MPOCTblE CKYTEPbI,
KoTopble  OCHawawTcad  CnUAOMETPOM U
O4HON-ABYMS KOHTPOSbHBIMU flaMnamu, a ¢ Apyrown
CTOPOHBI, HEKOTOpble MalUMHbI BoMbLLON KybaTypbl
060pyayloTCA  CINOXHBIMU  KOHTPOSbHLIMU - NPpKUGO-
pamMM Ha OCHOBe  MwukponpoueccopoB. B
pesynbTaTe CcoYeTaHUsl SIEKTPOHWMKM W nnacT-
Maccbl MonyyalTcs 4YpesBblYalHO nerkue wu
KOMMNaKkTHble KOMOWHauMM npubopoB, KOTOpble
nageanbHbl ANA NPUMEHEHUS Ha CMOPTMBHbIX
MOTOUMKIaXx.

Ha HekoTopbIX MOAENnaX KOHTPOMbHbIE NPMBOopbI

CBA3aHbl C LieHTpanbHbIM B110KOM ynpaBneHus,

MM raa ma asposonsHoro bannoHa

[nagbparma

10.206 NMHeBMaTHU4YECKUA 3BYKOBOM CUTHan B pa3pese
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Puc. 10.21 a CnoxHas naHenb npubopoB TMNuU4Horo motouukna 80-x ronos [Yamaha XJ750]

Criedyem obpamumb 8HUMaHUe Ha psi0 KOHMPOIIbHbLIX 1aMil 8 8epxHel Yacmu rnpubopHOU rnaHesnu, a makxe Ha XUOKoKpucmariudyeckul ducrinel Mmexoy
criudoMempoM U maxomMenpom.

1 Kopnyc naHenu npubopos 11 XKeym nposodku 20 BuHm 30 BuHm

2 Kpsblwka naHenu npubopoes 12 BuHm 21 BuHm 31 BuHm

3 Cnudomemp 13 MNamna 22 llatba 32 bniok ducnnesi KoMnsbromepa

4 Taxomemp 14 KHorika cbpoca cuemyuka 23 lNpyxuHHasa waliba 33 lNaHenb ducninesi KOMnbomepa
5 KpoHwmeliH kpernneHusi Cymoy4yHoeo npobeza 24 BuHm 34 Kpbiwka naHenu

6 HuxHAs Kpbiwka naHenu npubopos 15 MampoHsi namn 8 cbope 25 Pe3uHosbili demrighep 35 BuHm

7 KHornka ynpaeneHusi 16 NMampoHsi namn e c6ope 26 Pe3uHoesblll demnghep 36 Uatiba

8 KHonka ynpasneHus 17 NpoxodHas uzonupyrouwas emyrka 27 JucmaHuuoHHas emyrka 37 3aldHss1 naHenb

9 BuHm c watbol 18 Waiba 28 latka 38 WWaliba

10 Tpoc npusoda cnudomempa 19 laika 29 Xomym 39 BuHm
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Puc. 10.21 6 NeuyaTHasa nnaTta NOSIHOCTbLIO 3NIEKTPOHHOM NaHenu npubopoB

KOHTpONupywLwWwmMMm Bce napameTpbl paboThbl
ABuratens u anektpoobopygoBaHusS Mpu  OBW-
XEHUU MallWHbl, a npu Kaxaom 3anycke
OBUraTtenst BbIMOMHSOWMM  BCECTOPOHHUIA  LIMKIT
camogmarHocTukn. Mudgopmaumsa, cobpaHHast oOT
pasHoOOpasHbiX BbIKMYaTENEn U OaTyuKoB, a
Takke cBedeHWs O nNbbIX HeucnpaBHOCTAX
0OTOOpaXKatoTCsA NpY MOMOLLM KOHTPOSbHbIX flamr, a B
HEKOTOPbIX ~ Cny4yasix -  JKUOKOKPUCTANM4eckoro
nHamkatopa (KKN) nnu nsmeputensHbix Npubopos,
BCTPOEHHbIX B MNaHenb. Bmecto craHgapTHbIX
namn HakanuBaHusa ceryac TakKe UCNOoNb3yrTCH
cBeToamonbl, 0COGEHHO B TEX MaHensix npubopoe,
KOTOpble NOCTPOEHbI Ha B6a3e nevaTHbIX nnar.

Bo3MOXeH Kak  9MeKTPOHHbIA, TakKk MU
MexaHu4yeckuih (C momollbld Tpoca} npuBong
cnugomeTpa U TaxomeTpa. Ha 6GonbwunHcTBE
MalluUH nNpuMBOA4 ChMMAOMETpa OCYLLEeCTBAsSeTCH
nocpeacTBoOM Tpoca, NMpYBOAMMOro BO BpalleHue oT
BeayLUEN LeCTEPHN Ha NepeaHEM Korece, B peakux
cnyyasx - oT BE4OMOro Bana kopobku nepegauu.
B  9neKkTpoHHbIX chnugomeTpax  UMMYMbChb
oTAaTuMKa CUrHaNMU3WpYKT O Kaxaom obopoTte
nepegHen 3Be3404KM UMM BEAOMOro Bana, 3aTtem
OHM MepecyMTbiBalOTCS B 4acToTy BpalleHus
asuratens n otobpaxarTca Ha TPagUUMOHHOM
aHanorosom npudope unu UMpPOBOM MHAMKATOPE
(cm. puc. 10.21 B). TaxomeTpbl Yalle BCETO WUMEHT
SMEeKTPOHHbIM  NpuBOA  OT  Onoka 3MeKTPOHHOro
ynpaeneHus (ECU) cuctembl 3axuraHus, XoTsl Ha
bonee cTapblXx MalMHaX MOXET BCTpevaTbCs
npMBOA4 TPOCOM OT pacnpefBana Wnu KoreHeana
yepe3 COOTBETCTBYIOLLYIO 3ybyaTyo nepenadvy. B

TaxomeTpax ucrnonbayeTtcs aHanoroeoe
oToGpaxkeHue NHcopmaLum, OHO
npeanoyvTUTENbHEE umcpposoro, NOCKOMbKY
aHaroroBbll Mpubop ropasfo nydwe oTpaxaeT
YpOoBEHb  W3MEHEHMsI  4acToTbl  BpalleHus
Asuratensi.

Kak u cnegmoBano oxuaatb, B Gonee CHOXHbIX
cucTemMax MCnonb3yeTcsl MHOXKECTBO Hepa3bopHbIX
3/1IEMEHTOB, a crnefoBaTenbHo, NPU X

PEMOHTE BO3HUKAIOT 3aTpyAHEHNS. OObIMHO B 3TUX
cryyasix pekoMeHayeTcsi ycTaHaBnvMBaTb Ha
MECTO MoJ03pUTENbHLIX NPUOOPOB HOBLIE - A0
Tex Mop, MNoKa He ygacTcs  BbIABUTb
HEUCNPaBHOCTb,  XOTs  CTIpyKTypa  Lenew
KOHTPOIbHBIX MPMOOPOB OObIMHO TakoBa, 4TO
PEMOHT SIBMAETCH TPYAHOBBIMOTHAMBIM.

22 CncTtemMa KOHTPOJbHbIX
flamn - BbIKMoYaTenu, AaTtynku
N npeobpasoBaTenu

PasHoobOpasHble BbiKNOYaTenu, gaTiynku u
npeobpasoBaTenu LUMPOKO UCMONb3YTCA Ans
yNpaBneHnst 1 KOHTPOMS COCTOSIHUSA UKW YCIOBUIA
paboTbl Pa3NUYHbLIX 3MIEMEHTOB ABUraTenst u
CcUCTeMbl anekTpoobopyaoBaHus, a Takke ans
obecneyeHnst 6e3onacHoOCTH, HaNpUMep, B Liensix
OrokupoBkM nycka. Hwke paccMoTpeHbl Hanbornee
pacnpocTpaHeHHble 13 HUX. B gaHHOM cnydae
TepMUHOMOrMSS  MOXeT  OblTb  HECKOSbKO
3anyTaHHoW, MOCKOSbKY HeT YeTKOro
onpefeneHnst OTHOCUTENBHO OTNMYMIA faTymka
oT npeobpasoBartens. Pusnyeckne Unm QyHk-
LIMOHarbHbIE XapaKTEPUCTUKX, OrnpeaensioLme ux,
aKkTM4ecKkn OTCYTCTBYIOT, MOITOMY 3a4acTyro
npou3BoAMTENN MomnaralTcst Ha COBCTBEHHbIE
npeanoyteHns. Tem He MeHee, B OCHOBHOM
npeobpasoBarternem (aHanoroebiM MepPBUYHLIM
npeobpasoBartenem] NPUHATO cyuTaTb YCTPOWA-
CTBO, MOCbINaroLee HenpepbiBHbIA MOTOK MHAOP-
Mauum (0BbIYHO B BUAE TOKA UMW HaNPshXeHus] K
npubopy, KOTOpbLIA MOXeT obecneunBaTtb Mo-
CTOSIHHOE U MepuoamMveckoe oTobpaxkeHue cuu-
TbiBAaeMoW MHpopmauumu. JaTynkom NpUHATO
cyMTaTh YCTPOWCTBO, 3aMblKaloLLee UnmM pasmbl-
KatoLLiee AMEKTPUHECKYHO LiEMb KOHTPOSIbHBIX am,
n, cnegoBaTenbHO, paboTatowee TONbKO MO

Llens npeotipasc- KK [DKnaxo-
saremmaynocos| | EacTEIES)
LaTymk

CRapoc CyetHan JaA810LLMH

cxema KOHTYP
3anaoLLmi

i KOHTYP

Crimpometp

e 8886

Yacw, onometp

\EEE)
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KHonka BuGopa /

}
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.. P N - Py
& e o)
it =4
K+onka c6poca b KontpansHar
namna
KoHTponsHaa namna HeiTpanu \ pesepsa KoHTtpons+Haa namna
aBap1iiHoro AaBneHuA

KoHTponsHaa namna aansHero ceeta cap

KoHTponsHaa namna  Tonnvea

\wWwasaTonald nnoAannaTa

Puc. 10.21 B Lienb ynpaBneHus 3neKTpoHHbIM cnugoMeTpom (Yamaha YZF-R1)!

Macna 1 Temnepa-
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Puc.
(o603HauYeH cTpenkon]| ycrtaHaBnuBaeTcs
Ha KapTepe M comnpukacaeTcsa ¢ 6apabaHom
cenekrTopa

10.22a Bblknovyatenb HeWTpanu

"penenHomMy” mpuHUMNY (BbloaroLee OUCKPETHYHO
nHcpopmaumio). Kpome Toro, K gatyukam oT-
HOCATCA YCTPOMCTBA, NOCblnatoLme NOCTOAHHbIN
MOTOK OTAENbHbIX CUrHanoB (B BMAE 3MeKTpu-
YeCKUX MMMYNbCOB) B BNOK ynpasneHusl, Bocnpu-
HUMAIOLLMIA KaXKabIA CUrHan B OTAENbHOCTU, MO
aHanorum ¢ gaT4yMkoM yrna noBopoTa KOMEH-
4yaToro Bana B cMCTEMax BrpbICka TOMnvBea unm
3NEKTPOHHOro 3axuraHus. BoikniovaTtens npu-
BOAUTCS B AENCTBUE NPUHYOUTENLHO UMK aBTo-
mMaTtudeckn n obecrneynBaeT (pyHKLMOHNPOBaHWE
TOMBKO B "penenHom"” pexume.

Puc. 10.22B Pa3beM gaTtuvka BbIKITHOYEHUSA
cuenneHna (A), kpenexHble BUHTbI (B] u
nnyHxep (B)

10.22r
noacTaBKuM NIyHXepHoro tuna

Puc. BuiknouyaTtenb 6okoBOM

Beikniodatens saxuraHma
—
Ilamna HenTpansHoro KoHTponsHan namna
MO7IOXEHNA KOpOBKM ® 6okoBoi noacTasku
ey Buikmiovatens
[lnon pnaryumka craprepa
< D' > BLIK/IOYEHWUA CLEMNEHNA
K 6noky aaxxuraHma ;
+ —
Q
< J1>Fm barapen

Huxee o« BLIKIIOYEHMA
Bukniodatensp 0 & cuennenma
HeuiTpanu
BuikriovaTens Snexrpo-
e ABUraTenb
rMoacTaskm SO

Bepxiee, [laTymk

Puc. 10.226 TunuyHas 3awmTHas Lenb 6NTOKUPOBKU, coaepKalyasi BbiKntovyaTernb HeUTpanu,
KOHTaKTbl MycpTbl CLieNSIeHUs U BbIKIoYaTenb 60KOBOW NoACTaBKU

Bbiknroyamens Helimpanu

Moyt BCe MaLLMHbI, 3a UCKITIOYEHEM MOMNEOOB C
OOHOCTYMNEHYaTol UM aBTOMaTUYECKON TpaHCc-
MMUCCHEN, OCHALLAIOTCA BbIKIOYaTENEM HeWTpa-
nn, CBA3aHHbLIM C KOHTPOMbHOW NamMmnon B npu-
GopHoii naHenu. Ha 60nbLUMHCTBE MOTOLIMKIIOB
BbIKMOYaTENb nNpeacraBnsaetr cobon nNpocTon
KOHTaKT, 3athMKCUMpOBaHHbLIN Ha pe3bbe B KapTepe
kopobkn nepepay (cm. puc. 10.22a). lNpwu
BKITIOYEHMUN HEeWTpanu Kyrnayok CenekTOpHOro
MexXaHn3Ma KacaeTCsi KOHTaKTa, 3TO Bbl3blBaeT
COeUHEHNEe KOHTPONbLHOW NaMmbl HEUTPanNu ¢
MaccoW, Bcrie4cTBue Yero namna saropaetcs. B
pesynbTaTe YCOBEPLUEHCTBOBAHUSA  BbIKMOYa-
Tens HenTpanu 6bin paspaboTaH ykasaTenb
NOMOXeHUst KOpobKM Nepeaad, NPUMBOAALLNIA B
penctene unMdpoBON MHOMKATOP MOMOXEHUS
kopoOku nepeay, BCTPOEHHbIA B KOMOMHALMIO
npubopos.

Ha mawwuHax ¢ uensmu ONOKMPOBKM Mycka
BbIKITlOYaTeNb HEWTpanu ucnomnb3yetcsd Ans
npedoTBpalleHus nycka ABuratens npuv BKIO-
YeHHON nepepadve. B psge cnyyaes ycrtaHas-
NMBaEeTCs KOHTAKT, CUTHANM3NPYIOLWNIA O BbIKITHO-
YyeHun mMydThbl CLUENNEHNs, Toraa npu BbKaToOM
pblyare cuenneHns oH cpabaTtbiBaeT U 3aMblKaeT
uenb (cM. puc. 10.226). Kpome Toro, BolkntovaTens

6okoBOM

Puc. 10.22n BbikntovaTternb
noAcTaBKU NOBOPOTHOrO TUna

HeliTpanu GyLeT npepbiBaTh LieMb 3aKuUraH1s npu
BKIHOUEHHON Nepeaaye U onyLLEHHON NOACTaBKe.

KoHmakm my¢pmsi cuenneHus

Ha mawuHax ¢ uenamu G6NOKMPOBKM Mycka
NPUMEHSIETCS AaTyYMK, CUTHANU3MPYOLWNA O
BbIKIIOYEHUN MYThI CUENMEHNS, UCKMOYaoLwni
3anyck ABuraTens npu BKMOYEHHOW Nepefave u
He BbbKaTOM pblvare cuenneHus. Ha psae malumH
HeobX0OUMO BbRKMMATL pblHar CLENMEHNS Oaxe
Torga, korga kopobka nepegay HaxoguTcs B
HelTpanbHOM NonoXeHun. JaTtynk BbIKOYEHUS
cuenneHnsa npeactaensiet coboli KOHUEBOW
BbIKMOYATENb MAYHXEPHOro TUMa M ycTaHas-
NMBAETCS HA KPOHLUTEMHE pblyara cuenneHust (Cm.
puc. 10.22B).

Bbiknoyamens 6okoeoll nodcmaeku
Bobikntouatens O0KOBOW MOACTaBKM NpeacTaB-
naeT cobon 3anemMeHT cucTeMbl 6e30nNacHOCTH,
npegHasHaYeHHoW Ans npegoTBpalleHusl OBu-
XXEHUS1 MalUUHbI C onyLleHHon 6okoBow noa-
cTaBKOW. BblkntoyaTenb MOXeT ObITb CBSA3aH KaK C
KOHTPOJbHOM NaMnoi, Tak U C Lenbio BroKMpPOoBKMX
nycka, Wiam OH MOXeT OblTb O4HOBPEMEHHO
NOACOEAMHEH U K NaMne, U K Lenun GroKMpoBKn
nycka.

(o]
ol

Buxmovarens
CTOM-CUrHana
nepeaHero
TOPMO38

Puc. 10.22e Llenb cTon-curHana
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Puc. 10.22x Bbiknioyatenb cTton-curHana
3agHero Topmo3sa nnyHxepHoro tuna (A] u
npyxuHa (B), cBaA3bIBalowas ero ¢ TOpMo3-
HoW nepanbto (B]

Mpu nogknioyeHun K uenu GNOKMPOBKM Nycka
BbIKJl0MaTENb MOXET ObiTb CBA3aH C pene
cTapTepa Ans NpenoTBpalleHust nycka asuratens
A0 Tex nop, noka nogcraBka He ByaeTt ybpaHa.
Kpome TOro, OH MOXeT NCnonb30BaThCHA B COBO-
KYMHOCTW C KOHTaKTOM HENTpanu Ansi BbIKMYeEHNs
ABUraTensi Npy nonbITKe BKIOYEHUSI Nepefayn ¢
onyLeHHoin BokoBoW noacTaBkon. B HekoTopbIx
cuctemax BblkntoyaTens 60KOBOM MOACTaBKM
ncnonb3yeTcs BMeCTe C pene, pacrnonoXeHHbIM
Ha pame.

Cam BbIKknoYaTesb, yCTaHaBMMBAEMbIA HA KPOH-
WwTenHe OOKOBOW noacTaBKuM, MOXeT OblTb
NAYHXXEPHOro UM NOBOPOTHOrO Tuna (CM. puc.
10.22r-a].

Puc. 10.223 BbikntoyaTtenb cTon-curHana
3agHero TopmMmo3sa ruapaBfiM4eckoro Tuna

Bbiknroyamens cmon-cu2Hana

He BbI3biBaeT COMHEHUN, YTO B OCHOBHOM
BbIKMOYATENW CTOM-CUrHana npeaHasHadeHs! ans
BKIMHOYEHUS flaMrbl CTOM-CUTHaNa npy nNpuBeaeHun
B AeWCTBME NepeaHuX Unm 3agHMX TOPMO30B (CM.
puc. 10.22e]. Ha ckyTepax BbIknoYaTENM
CTOM-CUrHana 4acto BK4YaloTcad B Uenb
cTapTepa, npu 3TOM K3  COODpaxeHWn
BesonacHoCT nepeq BKIKOYEHWEM CTapTepa
TpebyeTcs BbbkaTb pbluarv TOpMo3a.
Bbikntouatenu cron-curHana nepegHero Topmosa
06bI4HO npepcTaBnaT cobor HebGonbwune
KOHLiEBble BbIKMOYATENMW MAYHXEPHOro Tmna,
KOTOpbIE KPenaTcs Ha KPOHLUTENHE TOPMO3HOro
pblyara (cM. puc. 10.228), 0QHaKO Ha HEKOTOPbIX
MoAenax Wchnonb3yetcs ruapaBnuMyeckuit
BbIKINtOYaTeNb, KOTOPLIA NPUBOAUTCA B AeWCTBUE
OT rMapaBIIMYECKON CUCTEMBI NepegHero Top-
mMo3a. OOblMHO nNpuMBOA  BbIKMYATENS
cTon-curHana 3agHero TopMo3a
OCYLLEeCTBNAETCA MNOCPEeACTBOM MPYXWHbI OT
TopMO3HoM neganu (cm. puc. 10.22x]. Ons
KOMneHcauun BbICOTHI neganu u nwodTa B
npuBOAE TOPMO3OB AOMYCKAETCA perynmpoBska
nonoXeHust  BbIkMoYaTens.  Bnpoyem, Ha
HEKOTOpPbIX MaLUMHaXxX Takxe uc-

PerynATop HanpaxeHuA

Puc.
NPUMEHALWMUNCA B
ABYXTaKTHbIX ABUraTenemn

10.22k [OatyMk YpOBHA Macna,
MacnsHom Oake

nonb3yeTcs BbIKMNoYaTeNb C rMAapaBInyeckum
npueogoM (cm. puc. 10.223).

Hamdyuk aeneHusi Mmacna

[atumnkn atoro Tuna npeactaBnsitoT coboit Bbl-
Krntovatenu, cpadartbiBalolne OT AABIEHUS, OHU
npegHasHa4yeHbl Ans onoBeLweHns o0 nageHun
[aBreHns Macra B YETbIPEXTAKTHbIX ABUraTENsAX

BuiknioHaTerns 3aXXuraHiA

Ykasaterns ypoBHA
Tonnuea

&

lMepemeHHoe conpoTueneqHme

—p
I
'
y barapen
Puivar nogsux+Horo \
KOHTaKTa 1

- '\
Pevar nonnaeka [datyuk ykasatena
YPOBHA TONNMBa

Puc. 10.22n TunuyHas uenb ykasaTens ypoBHA TONNuBa

Seeniiiiie
Hmnaabx I
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nyTeM BKIMHOYEHUS COOTBETCTBYIOLLEA KOHTPOMb-
HOI nammnbl Ha NpuBopHOoN naHenu (CM. puc.
10.22n, ctp. 10.25). Y BbIKMOYaTENS €CTb ABa
KOHTaKTa: OAMH U3 HUX - MOABWXHbLIA, a OpYroW
-HEeNoABMWXHbIN; NPU BbIKIIOYEHHOM ABuUraTtene
OaBreHne B cMCTeMe CMasKu OTCYTCTBYET, KOH-
TaKTbl 3aMKHYTbI, U JATYMK 3aMbIKaeT Lenb Ha
Maccy Yepes AsuraTenb, Npy 3TOM roput namna
aBapuiHoro gasneHus macna. [locne 3anycka
aBuratens [JaBneHue wMacna HavuHaert
Bo3pacTaTtb, B pesynbTaTte 4ero NoABMXKHbIN
KOHTAKT OTXOAMT OT HEMOABWXHOro, U AaTyuk
pasMblkaeT Lenb; Npyu 3TOM flamna aBapunHoOro
JaBneHna Macna racHet. LUenb namnbl
aBapuvMHOrO JaBfeHus Macna OBblMHO COCTOUT
13 UCTOYHMKA NUTaHUSA, NaMbl U BbIKITHOYATENS,
Mpy  CMbIKAHWM  KOHTAKTOB  KOTOPOro  Lenb
3aMblkaeTcs Ha ABuraTenb, a crneaoBaTenksHo,
1 Ha Maccy.

,qamqu:(u YPO6Hs Judkocmu

[aTumkn ypoBHS KUOKOCTU - 3TO BbIKMOYATENU
nonsaBKOBOro Tuna, npegHasHayeHHble ans
OMOBELLIEHMSI O NAJEHNN YPOBHS XXMOKOCTU NyTEM
BKIMIOYEHUSI COOTBETCTBYHOLLEA KOHTPOMBLHOMN
namnbl Ha NpUOOPHONM NaHenu. Y gatyuka ecTb
napa KOHTaKTOB, OAWH U3 KOTOPbIX 3addMKCUPOBaH
HEMoABWKHO, a BTOPOIA, NOABMXKHbIWA, pacnona-
raeTcs Ha ocHoBaHuM nonnaska. [Mpu nageHum
YPOBHSI KOHTAKTbl CMbIKAOTCSl, COEANHAS KOH-
TPONbHYO Nammny ¢ Maccoi. [aTuMku YpOBHS
Macna obbl4HO BCTpeYatTcs B MacnsHbIx 6akax

OBYXTaKTHbIX ABuratenen (cMm. puc. 22.1 Ok, cTp.

10.25), B YeTbIpexTaKTHbIX ABUraTensx obbl4HO
nonararTcs Ha AaTymnK OaBneHus,
YCTaHOBMEHHBIA HENocpeACTBEHHO B ABuUraTene.
WUcknioyeHneM 13  npaBun  ABNAOTCA  Ye-
TbipexTakTHble Mogenu komnaHuuM Yamaha, Ha
KOTOPbIX B HWXHEW YacTu noagoHa ycTaHas-
nvBaeTcd [AatyMk ypoBHSA Macra. [loxoxwe
YCTPOMCTBA paHblle WCMoMb3oBanMcbL  Ans
OMOBELLEHNA BOAUTENA O HU3KOM YpPOBHE
TOPMO3HON XUAKOCTN UMK dreKTponuTa.

,qamqu:(u u npeo6pasoeamenu
YPOBHs monsuea

[ns TouHOM MHAMKauUMK ocTawulerocs B 6ake
TonnuBa npumeHsaeTcsa npeobpasoBatenb Mo-
NNaBKOBOro TWna B COBOKYMHOCTU C yKkasaTenem
ypoBHsa Tonnuea (cMm. puc. 10.22n, ctp. 10.25).
MonnaBok, 3aKpenreHHbIN Ha KOHLE NPOBOSIOYHOMO
pblyara, MOXeT nepemeLlaTeCa BBEPX UMU BHU3
BMeCTe C ypoBHeM Tonnuea. [Mpu aToM pblyar
BO3OENCTBYET Ha NEPEMEHHBI Pe3NCTOp, KOTOPbI
HasblBaeTcsa peoctatoMm. Peoctat coctouT us
MHOMOYMCIEHHbBIX BUTKOB MPOBOIOKA C BbICOKUM
COMPOTUBIIEHUEM, HABUTBIX HA MIOCKYHO LUMHY.
JlenecTok NOABUXXHOIO KOHTaKTa CKONb3WUT MO
BUTKaM, U3MeHsAs, Takum obpasom, obuiee
COMPOTUBIEHWE LIENN.

Ha ykasaTene ypoBHA HaHeceHa Lkana,
OTKanMopoBaHHasi Tak, YToObl NPy NonHoM BGake K
COOTBETCTBYIOLLEM €My COMPOTUBMEHUU Lenu
CTpernka pacnonaranacb Hanpotus meTku "FULL"
("NMOJTHBI"). Mpy M3MEHEHNM CONPOTUBNEHNS MO
Mepe pacxogoBaHWs TOMMMBA NPOUCXOAUT
NpONopLMOHaNbHOE eMY CMELLIEHWE CTPESKU.

[aTtunk ypoBHSA TOnNnuea npegctaBnseT cobon
BbIKMNioYaTens, paboTarowmin no "penerHomy"
npuHumny. KoHTakTbl AaTyuka BKKOYaoT namny
aBapuWIHOIO YpPOBHS TOMNMBA Ha NpubOpHON
naHenu, KoTopas 3aropaeTcs Toraa, korga B bake
OCTaeTcs onpeferieHHoe KONMYecTBO TOMMMBaA.
Jdatymkn ypoBHs Tonnuea obbl4HO pacnonara-
I0TCA B HMXHEMN YacTu TonnueHoro Baka. [Anga
npefoTBpaLLeHuss MepLIaHUsl Nammbl aBapunHOro
YPOBHSA TOnnuea npu NpoXoXaeHUM MOBOPOTOB,
pEe3KOM YCKOPEHUU UMM TOPMOXEHUU OHMU
3a4acTyo MOAKITHYAKTCS Yepes pe3ncTop.

HJamyuku u npeobpazoeamenu
memnepamypbl oxnaxdarowel
Juodkocmu

MoTouuknbl ¢ XWAKOCTHOW CUCTEMOWN OXNax-
OEeHNA oCHaLLaKTCA yKasatensamu TemneparTypsb,
a uHorga v namnamy aBapumnHoOn Temnepatypbl
XKUOKOCTW. YkasaTenem Temnepatypbl ynpasnset
npeobpasoBaTens, Ha3blBaEMbIiA
TEPMOCONPOTUBIIEHNEM, CconpoTUBNeHue
KOTOPOro 3aBUCUT OT M3MEHEHMS TeMnepaTypbl.
MameHeHne Temnepatypbl oTODparkaeTca Ha
ykasaTtene, Llikana KoTOporo oTkanubpoBaHa
Takum obpasom, 4ToObI MPK XONOAHOM ABUraTene
W  COOTBETCTBYHWLUEM 3TOW  TemnepaTtype
COMPOTUBMEHUM Lenn CTpenka pacnonaranach
Hanpotus wMeTkn "C". T[lpu un3meHeHuu
CONPOTUBMNEHNS no mepe yBENMUYeHNs
TemnepaTypbl NPOUCXOAUT MNpPONOpLUMOHanbHoe
eMy cMmelleHue cTpernku. Jlamna aBapuiiHoOW
TemnepaTypbl ABuratens ucnonb3yercsa Ans
OMOBELLEHNss O MNpeEBbILLIEHMN TemnepaTypbl
asuratens. ViHorga oHa ucnonb3yeTcst Hapsay
C yKkasaTenem, HO TaMm, rAe KPUTWUYHBI
MPOCTPAHCTBO M BEC, WCMONb3YeTCsl TOMbKO
namna. [aTtuunk namneol aBapuinHon
TemnepaTtypbl ABUratensd Takom Xe, Kak u y
aHarorosoro npeobpasosatens Temneparypbl, HO
B JaHHOM cry4yae oH paboTaeT no "penenHomy"
NPUHLUMMNY.

23 MNepekntoyatenu
yrnpaBneHus

YnpaBneHne pasnuyHbiMK Npubopammn CUCTEMBbI
3NeKkTpoobOopyaOBaHUS OCYLLECTBISETCS MpU
MOMOLLM OCHOBHOrO BblkNtoyaTens (3amka 3a-
XKUraHusl) B COYMEeTaHuMuM C ABYyMs Grnokamu
BblKMtoYaTenen, pacnonoXeHHbIMU ¢ 06eunx
CTOPOH pynsi.

Beiknroyamens 3axu2aHus

3aMoK 3axkuraHus oobeauHsaeT B cebe pyHKUMK
OCHOBHOrO BbIKMOYaTeENSA NUTAHUSA U 3NemMeHTa
cucteMbl 6€30MacHOCTU, NOCKOMbKY TOMNbKO
BrnageneL, Knoya 3axuraHusi MOXeT BKodaTb U
BbIK/OYATb MaLUMHY. 3aMOK 3aXKUraHusi 0ObI4HO
COOEPXUT YCTPONCTBO MexaHu4yeckon 6no-
KMPOBKW, BOBUralLLlee CTEPXKEHb B PYNEBYIO
KOMOHKY TakK, 4Tobbl pynb ObINIO HEBO3MOXHO
MOBEPHYTH.

Celtyac OONbLWINHCTBO 3aMKOB 3a)XuUraHus
OCHaLLIaTCA crneynanbHOM CUCTEMON, HOCSILLEN
HasBaHuWe "mmmobunansepa”. [Ansa BKoYEHUs
uenen nuTaHUa ctapTepa u 3a)KuraHusi 3Ton

cucteme TpebyeTca curHan, BblpabaTbiBaeMblii
MUMMYIbCHBIM NEpeaaTYMKOM, PacronoXeEHHbIM B
Kntove 3axuraHust. CurHan doukempyeTcs npuem-
HMKOM B KOpryce 3amMKka 3axuraHusi. 3amok
3aKUraHus ynpaenseT nogaveit NuTaHust B LEenu
cucTeMbl anekTpoobopynoBaHus. Kpome Toro,
paboTa HeKOTOpbIX LUeneln 3aBUCUT OT
NonoXeHusl Knto4a. Hanpumep, Ha GonMbLUMHCTBE
MaLUMH €CTb CTOSTHOYHOE MOSIOXKEHNE 3amkKa
3axuraHus. Ecnu 3amok HaxoguTcsa B 3TOM
MOSIOXKEHNUWN, TO MOXKHO BKIOUUTL rabapuUTHbLIN 1
3agHuI hoHapu, a 3aTeM BbITaLMTb KoY K3
3aMKa 3a)kKUraHusi, Npy 3TOM CUCTEMA 3KUraHNs
1 BCE Npo4Me Lienu ByayT BbIKIIOYEHDI, @ pyneBas
KOIOHKa 3abrokmpyeTcs.

brok nodpyneeblx ebIKnro4amenel
Mepekntouatenu GbiBaOT pasnNUYHbIMKU B 3aBU-
CUMOCTU OT TUNa U MOAENU MaLUUHbI, HO B
OCHOBHOM OHW nNOApPa3nensalTcs Ha KHOMKU
He-cbukecupytowerocs Tuna (KHOMkM cTapTepa,
3BYKOBOIO CurHana M curHana garnbHuUM CBETOM
dap), KnaBuLUHbIE unu NOBOPOTHbIE
BbIKIKOYaTEnNy, a Takxke KHOMKM
dukcupylowerocs Tuna (4na  BKIKYEHUA
ykasaTenei noBopoTa 1 CBETOBbIX NPUGOPOB).
[Mpobnem, KOTOpble MHOrAa BO3HMKAKT C Bbl-
KnoyaTensmu, MOXHO Nnerko nsbexartb, ecnu
yaensaTb UM HEMHOro BHUMaHWs. BonblWMHCTBO
OTKa30B BbIKIovaTene BO3HWKaET U3-3a Kop-
pO3MK KOHTAKTOB, KOTOpasi 3a4acTylo Bbl3BaHa
BOAON, NonazgatoLLei B BbiKntoyaTenb Npu nroxomn
noroge. Bolkniovyatenu (M MHOroYUCNEHHbIE
pasbeMbl CUCTEMbI AMEKTPOOBOPYAOBAHNS) MOX-
HO cenartb NPaKTUYECKN HEMPOHMLAEMbIMU AN
BOAbI, €CNA 3aNOMHUTL UX CUINMKOHOBLIM CMa-
304HBIM MaTepuanoM. Y4YuTbiBass CTOMMOCTb
3aMeHbl 6roka BbIKIKOYaTenen npu NofHOM €ro
MOBPEXAEHUN, CTOUT 3TO caenatb, NOCKOMbKY
BblKNo4YaTENN OOLIYHO HEBO3MOXHO KYMUTb
oTtaensHo. Mpu HeobxoaMMOCTU MOXHO BOCCTa-
HOBUTbL PabOTOCNOCOBHOCTL CUCTEMBI 3MEKTPO-
obopynoBaHMs nocrne nornagaHusi B Hee BoAbl, €Cru
Ha  MecTa, MNOABEpPXeHHble  Koppo3uM,
pacnbinate asposonb Tvna WD40 unn  emy
NoAOBHbIN.

24 dneKTponpoBoakKa
U pa3beMbl

lpoeoda u pa3bembl

PaznuyHble oTaenbHble anekTpuieckie Npudopsl
N cucTeMbl CBsi3aHbl Mexay coboli ceTbio npo-
BOJOB, KOTOpble 06beanHsITCA BMecTe U dop-
MUpytoT cobon XryT. Pasmep Kaxkgoro nposoja
onpeaensieTcs NpoTekalLmMM Mo HEMY TOKOM, B
pesynbTate 3Toro 60nbLIMHCTBO NPOBOAOB Ha
MOTOLMKIE OKa3bIBAOTCS AOCTATOYMHO TOHKUMM U
rmbknumn. HesHauuTenbHoe 4Mcno nNpoBOAOB
ropasgo MoOLLHee, Hanpumep, NpoBog crapTepa
1nu kabernb, CoeauHSIIOLLMIA Maccy pambl C Maccol
asuraTtensi.

Kaxablin npoBoa COCTOUT U3 MHOXECTBA TOHKMX
NPOBOMOYEK U3 YACTON MeaM, 3aKMUYEHHbIX B
MOKYIO NNacTUKOBYHO M3ONSILMOHHYI0 ODOMOYKY.
3Ty »xe PYHKLUMIO MOXET BbIMOIHATL OAVH TONCTLIN
NMPOBOAHUK, HO B pe3ynbTaTe npoBog byaer
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[OOBOJIBHO XXECTKMM, €ro byaeT TpyaHo crubatb, U
OH BygeT ckrnoHeH K 0bpbIBy. M3onauus okpa-
LUMBAETCA C LEenblo 0bneryeHnst pacno3HaBaHus
OTAENbHbIX NpoBoAoB. Boo6aBok KO MHOMMM
HEMOBTOPSIIOLLIMMCS MO LIBETY NPOBOAAM eCTb ellle
Gonbluee KoNM4YecTBO NPOBOAOB, Y KOTOPbIX Ha
choHe OCHOBHOro LBeTa MpUCYTCTBYET nosioca
WK NUHUSE NO BCeW ero AnuHe. B pasnuyHbix
MecTax NpPOBOAKU NPOBOAA COEAMHSIIOTCS MeXay
coboil Unm co BCEBO3MOXKHBIMU 3NEKTPUYECKUMMU
npubopamn. Ha Gonee crapbix MalLuMHaX 3TO
OCYLLECTBMANOCL MpPXM MOMOLUN  OTAENbHbIX
MAOCKMX UMW UMNUHAPUYECKUX Pa3bemoB, HO Ha
COBPEMEHHbIX MoAENsaxX WUcronb3yTcs Gonee
COBEpLLEHHbIE MHOroKaHarbHble OroyHble
pasbeMbl. OBbIMHO HA HUX NPUCYTCTBYET METKA,
KoTopasi nMpu CoeaAMHEHUUN ykasbiBaeT Ha npa-
BUNbHOE MONOXeHUe, Tak YTO PUCK COeAUHUTL
pasbeM HenpaBuiibHO HeBenuk. Ha MHormx
OonblINX MallMHaAX CMOXHOCTb CUCTEMBI
anekTpoobopynoBaHus noTpeboeana

B3aMMOCBA3N HEKOTOPbIX uenen ans COXpaHeHnA
pa3yMHbIX pa3MepoB 3NEKTPONnpoOBOAKN. Takoe
obbeanHeHne MOXeTnpnBeCTUKBO3HUKHOBEHUIO

00paTHbIX TOKOB Mexay Lensimy. [ns Toro, YToobl
He JOMYCTUTb 3TOr0 SIBMEHWUS, B XKryTax arek-
TPOMPOBOAKN YCTAHOBIMEHbI AWOAbI, KOTOpblE
paboTaloT kak "obpaTHble" knanaHa, gonyckas
npoTekaHue Toka Yepe3 HUX TOMbKO B OOHOM
HanpaeneHun. ViHorga avoabl BMOHTUPOBAHLI B
XKIYT, U MO3TOMY MOTYT ObITb HE3AMETHbIMU. B
WHbIX CryYasx 3nekTpoobopyaoBaHWE COOEPXKUT
HebonblwKne Hepa3bopHble OMOAHbIE GIOKM,
KOTOpble BKITHOYAOTCSA B CUCTEMY Yepes ABa Unu
Tpy GNOYHLIX pasbema.

MoHmaxHbIe u NpuHYUNuanbHbIe
cXeMbl 71eKmponpoeodku

MoHTa)HbIe CXeMbl NPeACTaBNSAT coOON M30-
OpakeHne CUCTEMbI 3NeKTpoobopyaoBaHNS U
cnyxaTt gng onpegeneHvuss Nyt nNpoknagku
Ka)Kaoro oTAeNbHOro NPoBoAHUKA B CUCTEME, YTO
NO3BONAET MOHATb, K Kakum npubopam oH
NOAKIOYAETCS U YePEe3 KaKMe pasbeMbl MPOXOAUT.
Mpy noucke HEMCrNPaBHOCTEN MOHTaXKHbIE CXEMbI
MOryT BbITb BeCbMa MOMe3Hbl, MOCKOMbKY MOXHO
onpeaennTb HayarnbHble U KOHEYHbIE TOYKM LIENK;

H M |

Puc. 10.25a lNeperopeBliunin npegoxpaHum-
TeNlb MOXHO onpeaenuTb No o6pbIBY ero
HUTH

npu 3TOM HEeT HeoBXOAUMOCTM BPYYHYH
npocnexvBaTth MyTb MPOKINaAKM NpoBOAA NO Camoii
mMawmHe. C nepBoro B3rnsga OHU MOryT rnoka-
3aTbCsl HECKONIbKO 3anyTaHHbIMKW, HO Mocne
TLLATENBHOTO M3YYEHNS U MPUMEHEHNS OCHOBHbIX
npaswun, YNOMSIHYTEIX B naparpade 2, oHu cTa-
HoBATCA abcontoTHO NOHATHbIMU. OObIYHO BCA

Puc. 10.256 MNMpepoxpaHuTenb CO WTEKEPHbIMU pa3beMaMu, UNu

BCTaBHOMN npenoxpaHuTtesnb

Puc. 10.25r NpepoxpaHuTtenb ¢ kKepaMUYECKMM KOpPMyCcoM

6noku pene

Puc. 10.250 Pene wtekepHoOro tuna o6bIYHO 06beauHSAIOTCA B
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CXeMa 3MneKTPOrNpOBOAKM MalUMHbI M300pakaeTcs
Ha O4HOM nucTe, Npyu 3ToM nNpmbopsl pacno-
naratoTcs Ha CBOMX 0DbIMHBIX MECTax, TO eCTb doapa
- cnepeaw, NeBble ykaszaTenu NoBopoTa - Cresa, a
npaeble - crpasa v T.4. VIHoraa, MoHTaxHas cxema
MOXeT ObITb pasgerneHa 1 npeacraBneHa B BUAE
OTAEnNbHbIX LENen - 3axuraHusi, ctaptepa,
3apsiaKM, OCBELLEHMS U KOHTPOSbHBLIX NPUOOPOB.
OpHa 13 cyLLEecTBYHOLLMX NPOBnem cBa3aHa ¢ TeMm,
YTO MPOM3BOAUTENM YaCTO MOSb3YTCA CBOVMMMU
coOCTBEHHbIMM 00603Ha4YeHUssMM Npubdopos
anekTpoobopygoBaHUS, OTNUYAKLWMUMUCS He
TOMbKO OT ApYrUx Npou3BoguTenen, Ho u oT
CTaHAapToB. Hanpumep, CMMBOII, UCMONb3yeMbIi
OAHUM MpousdBoanTenem ans obo3HayeHus
GaTtapeu, MOXET MONHOCTLIO OTNNYATLCS OT TOro,
4YTO UCNONb3YeTCs OAPYrMM, MO3TOMY MONE3HO
NPUBbLIKHYTb M 3aMOMHUTbL BCEBO3MOXHbIE 000-
3HaYeHus.

Kpome TOro, MOHTaXHble CXeMbl OTOOpaxatoT
paboTy 6noka BblknoyaTenen (To ecTb Kakue
nNpoBoAa COEAUHAKTCA NPU NEepeknyYeHnn
BbIKNOYATENS U3 OOHOrO MOSIOXKEHUSA B ApYyroe),
crnefoBaTernibHO, MOXHO BbINOMHUTL MPOBEPKY
paboTOCNOCOBHOCTM BLIKMOYATENS, MCNOMb3ys
KOHTaKTbl pa3beMOB NPOBOAOB, UAOYLLMX OT HEro.
Mpn atom He TpebyeTca pas3dbupaTb cam
BbIKIO4aTenb.

PacnonoxeHune npoBogoB 0COBEHHO BaXHO,
MOCKOSbKY OHO JOJIKHO UCKMHYaTh BO3MOXHOCTb
nonagaHuns aneKTPonpoBOAKN MeXOY NOABUX-
HbIMW OeTansMn U He LOJBKHO MPensATCTBOBaThb
NepeMELLEHNIO OpraHoB ynpaeneHus. [na atoro
nepes MOHTaXKOM BCE NPOBOAA U U30MSLIMOHHbIE
TpyOKM Hapes3arTcs B OTPE3KMN OnpeaeneHHON
OJIMHBI, MOTOMY YTO OHU NpefHa3Ha4YeHbl Ans

YCTaHOBKM B KOHKPETHOM MecTe MaluvHbl. Ecnu
WX YyCTaHOBUTb B ApPyroe MecTo, TO OHWU MOTyT
0Ka3aTbCs CMULLKOM ANIMHHBIMU UMW CAWLLIKOM
KopoTkumu. MNpun nsnuwwiHen gnvHe BO3MOXHA
peskoe nepekpydvuBaHue unu u3rnd nposoaa,
KOTOpbIE MOTYT CRY>XUTb NPUYMHON NOBPEXOEHUS
NpoBoOAa UM YMEHbLLEHUS MOABWKHOCTM XKryTa.
Mpn HepgocTaTouHOM ANMHE NPOBOAA OH MOXET
BbITSHYTLCS, NOPBATLCS UMK NEPETEPETLCH, ECIN
OH pacnonaraeTcs B HEMOCPEACTBEHHOW Onu-
30CTM OT MeTanfNyecKoro KpoHwTenHa. 3710
KpaiHe HexernaTternbHO, MOCKOMNbKY Npu NMOBPeX-
OEHUN U30MALMN MPOBOA, MOXET COMPUKOCHYTHCS
C MeTannMyeckVmMm 3rieMeHTaMu pambl 1 BbI3BaTb
KOpOTKOe 3amblkaHue Ha maccy. lpu aTom B
nyywem crnydae croput npegoxpaHuTens, a B
Xygwem - 6yayT noBpexaeHbl 3NEeKTPOHHbIE
npubopsbl unu paspsautcsa Gatapes.

25 MNpepnoxpaHuTenu u pene

lpedoxpaHumenu

MpenoxpaHnTenu npegHasHayeHbl ONS 3aWwuThl
SMEKTPUYECKMX Liener OT Neperpy3oK U KOPOTKUX
3amblkaHun (cMm. puc. 10.25a, cTp. 10.27). Nnas-
Kue npedoxpaHUTenn OTHOCUTENBHO AELeBbl U
LWMPOKO OOCTYMNHbl. CylecTByeT MHOXECTBO
pasnuyHbIX BUOOB NPEAOXpaHUTENENR, HO BCE OHU
paboTatoT N0 OAHOMY U TOMY Xe NPUHLMNY (CM.
puc. 10.25 6-r, ctp. 10.27). B «kopnyce
npefoxpaHUTens pacnonaraeTcs NPoBosokKa -
HWTb, paccyMTaHHasi Mog OnpederieHHbIA TOK.
Mpn npeBbieHUN TOKOM, MOCTyNaloWwmM K
HEKOTOPOMY MpUBOPY, YCTAHOBINEHHOIO 3HAYEHMUS
NNaBKUi NPeLOXPaHUTENb NEPEropuT

(T.e. HUTb BHYTPY HETO pacnnaBuTCa U 0BOPBETCS),
1 npudop ByaeT obecTtoyeH. Tem caMbIM yaaeTcst
n3bexatb NoBpexaeHns camoro npubopa. [ns
yoobcTBa akcnnyaTauuy nnaeBkue npepoxpa-
HUTENN 00bLEONHAIOT B ONOKN.

Pene

Mo cywecTBy, pene - 3TO 3NEKTPOMarHUTHbIN
KOMMYyTaTOop, CnyXawui gns BKAYEHUS ©
BbIKIOYEHWS LIENK, B KOTOPOIN MpoTekaeT B60rbLLIoN
TOK. YnpaBrieHue pere ocylecTBAseTcs npu
MOMOLLIM LIENW ynpaBreHusi, KoTopas NoakoyeHa
K BbIKINtoYaTento Ha pyne, U TOK, MpoTekatoLwuii B
Hel, ropasfo MeHblue. [1penmyLecTBo ucnonb-
30BaHUg pere cocTouMT B TOM, YTO ucyesaet
HeobXxoAMMOCTbL MOABOANTL GonbLIOW TOK, a
cnepoBaTenbHO, U TOMCTLIA MPOBOJ, Hernocpea-
CTBEHHO K BbIKNtoyatento. B npoTnBHomM cnyvyae
XKryTbl  anektpoobopyaoBaHuss  Obii Obl
TSOKENbIMK, TPOMO3AKMMMK U CcriocobeTBOBANM Obl
oonblwoMy  nageHuto  HanpsbkeHusi.  [pwu
UCMONb30BaHUM pene nposoda, noasoslue
BOnbLION TOK, MOXHO caenaTb MaKCUMaribHO
KOPOTKUMMU. Pene ncnonb3yTes ans
KOMMyTaLuu nNUTaHust B Lensax crtapTepa (CMm.
naparpac 13), dapbl, BeHTUNATOpa 064yBa
paguartopa, TONIMBHOIO Hacoca, BblkMyaTens
OOKOBOW noACTaBKM, a TakKke B Lensx
3MEKTPOHHOr0 KOHTPONS M yrnpaBneHus.

Y perne npucyTcTBYIOT NMPOHYMEPOBAHHbIE KOH-
TakTbl, KOTOpblE NOACOEAUHATCA Henocpen-
CTBEHHO K pasbemaM 3NeKTpOonpoBOAKU UMK
BCTaBNATCA B pasbeMbl 6noka pene. bnok co-
OEPKUT MHOXECTBO pasfuyHbIX pene, nogobHo
Onoky nnaBkux npefoxpaHutenen (CMm. puc.
10.254, ctp. 10.27).



CHOBapb TeXHN4YeCKNX TepMmnHOB

Ol

API

AmepukaHckuin UHctntyt Hedptu. Ctangapt
KayecTBa MOTOPHbIX Macen AJ1si YETbIPEXTaKTHbIX
apuratenen.

ATF
YKungkoctb gns ABTomMaTnyecknx TpaHCMUCCUIA.
YacTo ncnonb3yeTcs B NEPEOHNX BUITKaX.

ATU

ABTOMaTUYECKUI PETYNATOP ONepexeHus
3axkuraHus. MexaHunyeckoe YCTPOICTBO And
U3MEHEHUS yrra ONEPEXEHUs 3aXUraHua Ha
ABUraTensix paHHUX KOHCTPYKLIUIA.

ATV
BHepopoxxHoe TpaHcnopTHoe cpeacTtso. YacTto
BCTpeYaeTcs Ha3BaHue "KBagpoLumkI',

ABC [CucTtema aHTUGNTOKUPOBKU TOPMO3OB]
Cucrtema, KoTopas npy TOpMOXeHUn dukenpyet
Havyano GNoKMpOBaHUA Koneca M NoHWXaeT
[aBneHue B rMaponpuBoge TOPMO30B Koreca,
CKIMOHHOTO K GriokMpoBaHunto. OBbIMHO ynpaBneHve
Tako CUCTEMON OCYLLECTBNAETCS NPU NOMOLLM
3NEKTPOHUKN.

AwmopTusarop (aemndep)

YCTPOWCTBO ANsi CrNaXXMBaHUS BNUSHUSA He-
POBHOCTEN [OPOXHOro MofoTHa, obecneuun-
Batolee komdpopTabenbHocTb Npu e3ge. OBObIMHO
npeacTaenseT coOoi NPYKMHY B COBOKYMHOCTM C
rmapaBnnyYeckuM amMopTu3aTopoOM U yCTaHaB-
nMBaeTCca MeXay pbl4aroM MOABECKU U PaMOA.
Kpome Toro, ncrnonb3yetca B ABUratensix Ans
CrNaXXMBaHUS HE3HAYMTENbLHON HepaBHOMEp-
HOCTU B BbIXOAHOM KpyTAWEM MOMeHTe. B
nofBecKke MoToUMKNa CiyXut anst GeicTporo
raweHus konebaHuin 1 npeBpaLLeHns MexaHu-
YeCKoW aHeprum konebaHuin B TENMOBYIO.

Amnep (A)
EovHuua namepeHusa anektpudeckoro toka. A
(ToK) = B (HanpsbkeHue) /Om (ConpoTUBIEHNE).

Amnep-yac (A*y)
EanHuua namepeHus emkoctu 6atapew.

AHTUKNEeBKoBas cuctema Cucrtema,
yCcTaHaBnuBaemasi Ha NoABUXHOM
HaKOHeYHWKe nepa BUMNKK Ans NpeaoTBpaLleHus
KrneBka MOTOLMKINA NPy Pe3KOM TOPMOXKEHUN.

AxTUbpU3

CwmewmBaemoe ¢ BogoK BewecTBo (0ObIYHO
STUNEHINMKONb), KOTOpoe A06aBNAeTCs B cucTeMy
OXnaxaeHusl onsg npefoTBpaLLeHns 3aMep3aHns
oxnaxgarLen XKUOKOCTU Npu oTpuuaTenbHbIX
Temnepatypax. Kpome Toro, aHtudpma cogepxut
BELLECTBA, KOTOPblE NMOAABNSAT KOPPO3UIO U
NpensTCTBYIOT 06pa3oBaHMI0 HaKUNN N Opyrmux
OTNOXeHW, 3abuBaroLwnx pagmaTop U KaHanbl
CUCTEMBI OXNaXKAEHUS, U, KaK CneacTeme, CHU-
XatoLmx 3PEKTUBHOCTb CUCTEMbI OXITXAEHNS.

ApeomeTp

Mpubop Anst usmepeHust NNOTHOCTU XuakocTn. B
YACTHOCTU, 3NEKTPONUTa, C LENbI OLEHKU
CTeneHn 3apsXKeHHOCTM akKymynsaTopa.

BHP

OdbdekTBHAsA MOLIHOCTb. AHIMUiCKas eauHuLa
namepeHuss mowHoctu asuratens. Cenvac
MOLLIHOCTb OObIYHO BblpaXkaeTcsi B KuIioBar-
Tax (kBT).

BapabaHHbIN (KONOAOYHbLIN)TOPMO3
Topmo3sHas cuctema ¢ BpalLaloLencs LMnmHa-
puUYeCKON NOBEPXHOCTbIO (T.H. BapabaHom)
3aKpennieHHon Ha konece. BHyTpu GapabaHa
pacnonaratoTca "Konogku" ¢ (ppUKLUNMOHHBLIMU
Haknagkamu (TOPMO3HbIE KOIOAKW), KOTOpble Npu
TOPMOXEHUW NPWKUMAKOTCA K €ro BHYTPEHHEN
NOBEPXHOCTW.

BeH3omacnsiHasa cmechb

Cwmecb ans cMasku ABYXTaKTHbIX ABUrateneii.
Macno cmelwunBaeTca ¢ 6e€H3MHOM [0 Mo-
CTYNIEHNsI CMecU B ABUraTerib.

BeckoHeuHoe conpoTUBneHue
Xapaktepuctmka pa3oMKHYTOW 3MEKTPUYECKON
Lenu, Korga B HEKOW TOYKe Lenu NpucyTcTeyeT
06pbIB NPOBOAHMKA.

Buenue

KonebaHue. HecoocHocTb. CymmapHoe BueHue
n3MepsieTca OT OOHOrO KpawHero NonoXxeHus 4o
apyroro. Cnyyaetcs HegopasymeHue, Koraa
BueHne namepsieTcs OT CpedHero MosoXeHus,
YTO NpeacraenseT coboi NoNoBUHY CyMMapHOro
BueHms.

Bumetannuuyeckum
CpaenaHHbIn U3 AByX METAIIOB.

Bobbiwka nopLuHs
YacTb NOpLLUHSI HUXKE ero rofoeku (Takke npucoe-
OVHEHHas K 10OKe), B KOTOPYHO yCTaHaBNMBaeTcs
MOPLUHERO NaneL,

BokoBuHa

Y4yacTok WnHbI Mexay 60pTOM 1 MPOTEKTOPOM.
Ha aToi yactn ykasbiBaeTcs HasBaHue npous-
BOAMTENS, pasMEpPHOCTb U T.4.

V-0bpa3Hbii aBuratens [suratens, UnuHApsb
KOTOpOro pacnonaratoTcs nog YrioMm K Apyr
apyry n obpasytoT coboii 6yksy V. B pame Takon
ABuraTenb MOXeT pacrofiaratbCs nonepeyHo
(MoToumknbl  Moto  Guzzi) wnu  NPOAOSBHO
(moToumkrnbl Harley Davidson).

BapwmaTtop

TpaHcmuceus, aBTomaTUyeckn u 6eccTyneHyaTo
naMeHsilowas nepegaTtoyHoe OTHOLLUEHUE B
3aBUCUMOCTY OT Harpy3Kku 1 YacToTbl BpaLLEHUS.
WHoroa anst o6o3HayYeHus Bapuatopa MCrosb-
3yeTcst abbpesuatypa CVT.

Batr

EOnHvLa n3amepeHuns anekTpuyeckon aHepruu.
1 BatT (aHeprus) = 1 BonbT (HanpshkeHue) x
1 amnep (TOK).

BepxHee pacnonoxeHue knanaHos (OHV)

MexaHu3M rasopacnpegeneHus yeTbipextak-
THOro gBuratens ¢ TapenbyaTbiMu KnanaHamu,
KOTOpble pacrnoraraloTcs B ronoBke LMMMHOPOB U
NpyBOAATCA B AeVCTBUE C NOMOLLbIO TONKaTenew.

BepxHee pacnonoxeHue
pacnpegenutensHoro Bana (OHO Toxe, 4to n
BbILLE, HO C pacnpeaBariom B rofoBKe LIMITMHOPOB,
NPUBOZ KOTOPOro OCYLLIECTBSIETCA LIENbIO,
LLECTEPHSIMU UNK PEMHEM OT KOTNEeHYaToro Barsa.
Cwm. Tarcke SOHC n DOHC.

BepxHsisi ronoBka watyHa MeHbLuas ronoska
LIaTyHa, K KOTOPOW Kpenutcsa nopLleHb. Yauye
BCEro COAEPXKNT MOALLMMHUK CKOTbXEHNUS UMK
MronbYaThbiin NOALINMHUK.

BepxHss mepTBas Touka (BMT)
WcnonbsyeTtcs aona o603HaYeHusa KpanHero
BEPXHETO NOSIOXKEHNSI NOPLUHA B LMNUHApE.

BepxHsia yacTb aoBuratens
BkrtouaeT B cebst 610K 1 ronoBKy LMUHAPOB, a
TaKke y3nbl KnanaHHoOro MexaHuama.

BubGpaums (OTCKOK) KranaHa

#ABneHue, nponcxosaiuee Npu CAULLKOM Pe3KOn
nocagke TapenbyaToro krnamnaHa Ha cegno, npw
3TOM MpPYXWHA HE MOXET ero yaepxaTb, M
NPOVUCXOOMT OTCKaKMBaHMWE KranaHa oT cegna.

Bunka cenektopa

JeTtanb Bunbyato POpPMbI, CONPSXKEHHasa C
KaHaBKOW B LLIECTepHe kopobku nepenad, obec-
nevmBaroLLas NepeMeLLEHNE STON LLECTEPHM Ha
Basy.

Bunka Tonkarowero tuna

Pa3HOBMAHOCTL pbIYaXKHOW NepeaHen NoaBECKU
MOTOLMKIA, Y KOTOPOWM OCb Koreca pacnosioxeHa
3a LWapHMPOM pblyara noaBeCKM.

Buxpb

BpawaTtensHoe unu BUXpeBoe ABUXEHMUE,
npuaaBaemMoe nocTynamoLein B LUnuHap cMecu
3a cYyeT CMeLleHuns BryckHoro Tpakta. CrnyxuT
ONS yNyyLWeHns HanonHEHNs LMNUHAPOB.

BopsiHon Hacoc

YCTpONCTBO C MEXaHU4YECKMM MNPUBOAOM,
crnyxaulee Ans NPUHYOUTENbHOW LIMPKYNAUmMm
oxnakgatoLLew XUAKOCTU BHYTPU ABuratens.
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BosBpaTHasi npoayBka

YnpaBneHue OBWXEHUEM CBEXEro 3apsga B
UMNMHAPE OBYXTAKTHOrO ABuratens 3a cyeT
NpoMnMpoBaHns NPOAYBOYHbIX KaHaroB BBEPX U
nog yrnom K ocu uunuHapa. B pesynbtarte Takoro
HanpaBneHns CBEXero 3apsiia OH BbITECHSET
oTpaboTaHHble rasel nepes Tem, Kak CMOXeT
MOKMHYTb LIMNUHAP.

Bo3aayiiHbin ounsTp

BymaxHbIin, MaTepyaTblid, BOWMOYHbLIA, NOPOo-
HOBLIA UMW CETYATLIA ANEMEHT, Yepe3 KOTOpbIN
BO34yX MocTynaeT B gsuratens. [pensTtcreyer
NMPOHUKHOBEHMWIO YacTUL, NbIN U TPS3N, BbI3bl-
BaKOLLUMX 3aCOPEHUE XKUKIEPOB kapbropaTopa 1
NOBBILUEHHbIA N3HOC MOABWXKHbBIX YacTen OBu-
ratens.

BospacTalowas xapakTepucTuka
MporpeccuBHas xapakTepucTuka MoABECKHU,
nony4aemasi 3a c4eT NPUMEHEHUS! TPEX3BEHHOW
CUCTEMbI MEXAY pblYarom MoABECKM U amop-
T3aTOPOM.

BonbT

EOvHMUa mM3mepeHus aneKkTpuyeckoro Hanpsi-
»eHus B uenu. 1 BonbT (HanpsbkeHue) = 1 amnep
(TOK) X 1 OM (COMPOTUBIIEHUE).

BnaguHa
BorHyTasi BHyTpb nyctoTenasi NOBEPXHOCTb.
MpOTMBONOCTaBNAETCA BbIMYKIOCTM.

Bnpbick Macna

Cuctema cmasku ABYXTAKTHOro gguratens, B
KOTOPON Macno NpUHYAUTENbHO (C MOMOLLLIO
Hacoca) nogaetcs B ABurartesb B 3aBUCUMOCTH
OT MNONOXEHUs1 APOCCENS.

Bpawarowmimncs KnanaH KnanaH,
npuMMeHsIoLWnncs B ABYXTaKTHbIX n
YyeTblpeXTAKTHbIX ABUraTensix, KOTopblin npu
BpalLlEHUN OTKPbIBAET M 3aKpblBaeT KaHasbl B
3a4aHHbI MOMEHT BpeMeHn. OBbIYHO npen-
cTaBnseT cobon guck Unu getanb KOHUYECKON
Unu umnuHapuyeckon dopmbl. Yawe Bcero
BCTpeYaeTCcsi BO BMYCKHbIX CUCTEMAX.

Brynka

LUnnuHgpudeckas geTtans M3 meTtanna w/unu
pesunHbl, KOTOpas yCTaHaBNMBAETCS Mexay AByMs
noABMXHbIMU YacTamu. OyeHb nNoxoxa Ha
BKkNabll, HO Yalle BCEro ucnonb3yetrcs B
KayecTBe BCTaBKM [N BOCCTAHOBIIEHUSA
W3HOLUEHHOrO y3na A0 ero nepBOHavarnbHbIX
pa3mMepoB.

Bbiner

PacctosiHme mexay Touykamu nepecedeHusi ¢
3emren BepTUKaNbHOM MUHUK, ONYLLIEHHON 13 OCK
Koneca, 1 nMHMKM, NPOXoAsLLEen Yepes OCb pyreBom
KOMOHKMW.

Bbinpamurens
Onektpuyeckuii  npudop. [poBogsAwmii - ToK
TONMbKO B OAHOM HanpaBfneHUW; MpUMeEHsieTcst
anst npeobpas3oBaHMsl MEPEMEHHOTO Toka B
NOCTOSAHHBbIN.

BbICOKOBOMLTHLIN NPOBOA,

TuwaTenbHO 3an30NUPOBaHHbLIA NPOBOA, NofA-
BOASILUMIA BbICOKOE HamnpshkeHWe OT KaTyLLKW K
cBevYe 3aKUraHus.

Bbictyn

YyacTok npodpuns Kynauka, KOTOpbIN
pacnonoXxeH SKCLEHTPUYHO MO OTHOLLUEHUIO K
ero ocu. lNMpwu BpaLleHun Kynadka 3ToT Y4acToK,
BbIXOAALLMIA 32 npedenbl HavanbHOM Lianbbl,
ucronb3yeTcs ans nepuoaunyeckoro
npuseAeHus B OeWCTBUE Jpyroro Yyana,
HanpumMep, Knanaxa.

BsskocTb
MNOTHOCTb XMAOKOCTU UNKU €e CONpOTUBIIEHME
nepetekaHuio. BsskocTb 0603HavaeTcs ymcnamm
no cucteme SAE. Yem Oonblie YucrneHHoe
3HayeHune, TeM BbilIe MNOTHOCTb (BA3KOCTb)
JKUOKOCTW.

lasoBbigeneHne

BoigeneHune rasza u3 6aHok 6atapeu npwu
ype3mepHon 3apsiake. [as, Bbiaensaowmincs npu
3TOM, npeacTtaBnseT cobon B3pbIBOONACHYIO
CMeCbh BoAopoaa ¢ kucrnopoaom. MasoBbiaeneHue
He NPOVCXOAUT A0 AOCTUXEHUs GaTapeeit MonHoM
3apsgku.

FanoreHHass namna M3 KBapLUEBOrO cTekna
Jlamna ¢ BonbpamoBOi HUTLIO, 3anNOSIHEHHAs
razoobpasHbiM ranoreHom. Acnonb3yetcsa B
(hapax B CBSA3M C BbICOKOW 3(p(PEKTUBHOCTLIO
(mromeH Ha BaTT), ANUTENBHBIM CPOKOM CIYXObl 1
OTCYTCTBMEM NOTEMHEHUS CTeKna.

FeHepaTOp NepemeHHOro Toka [anbTepHaTop)
eHepaTop, BblpabaTbiBaOLMIA NEPEMEHHBIA TOK
(a.c).

FeHepaToOp NOCTOAHHOrO TOKa [AMHAMO]
eHepaTop, BbipabaTbIBAOLLIMIA MOCTOSAHHbIN TOK.

Fepu

EonHnua namepeHns yactotel. OamH repu - 310
yacTtoTa, Npu KOTOpOW OAHO KonebaHue
COBepLUaETCs 3a OOHY CEKYHAY.

FMrpockonuyHoOCTb

CnocoBHocTb nornoLats Brary. NpumeHnTensHO
K MOTOUMKNaM NorroweHne TOPMO3HON Xua-
KocTbto Tvna DOT 3 unu DOT 4 Bnaru u3 Bo3gyxa
NPUBOOMUT K CHUXEHUIO 3PDEKTUBHOCTU TOp-
MO030B. B cBsi3M ¢ 3TMM Heobxoaumo npeanpu-
HUMaTb Mepbl N0 00ECNEeYEHN0 rePMETUYHOCTH
€MKOCTEN, B  KOTOPbIX XpaHWUTCS  HoBasi
TOPMO3Has XXNOKOCTb.

M'maponpueopg

Cuctema, 3anofiHEeHHas >XUOKOCTbI, UCMOMb-
3yemMas ons nepegavu AaBrieHns OT OQHOTO y3na
apyromy. Ha moTouuknax obbl4HO BCTpeYyaeTcs B
MeXaHu3Me NMpUBOAA TOPMO3OB M CLEMMEHMUSI.
WHoraa ucnonb3yeTcs B KnanaHHOM MeXaHu3me
Ons yCTpaHeHWs1 3a30POB.

B-A

M'mapoTtpaHcdopmaTop

'vopaBnuyeckoe yCTPOMCTBO AN M3MEHEHUS
CKOpPOCTU BpaLlleHusi BbIXOAHOrO Bana OTHO-
cuTenbHO BXxogHoro. BcTtpevaetcsa B aBTOMa-
TUYECKNX KOpobKax nepegau.

Mnb3a

CbemHaa BcTaBka B AeTanu, criyxawlas ans
YMeHbLLEHNA pa3mepa unu ansa obecneyeHus
BbICOKOro kayectBa paboyein NoBEpxHOCTU, a
Takke Of1s BOCCTAHOBMEHWs paboyel noBepx-
HocTu. YacTo ynotpebnsaeTca B OTHOLUEHUU
CTanbHON rMMb3bl B anMUHUeBOM Ornoke
LMIMUHAPOB.

MnoungHoe macno

Macno ansi CBEpXBbICOKMX HArpysok, npeaHas-
Ha4eHHoe 119 paboTbl B TSHKENbIX Creumdmyecknx
YCNOBUSIX TUNONAHbIX Nepeaay.

naBHasa nepepava

TepMuH, npuMmeHsowmica ana obo3HavyeHus
nepegaym oT Kopobku nepenay K 3aaHeMy KOJecy.
Kak npaBuno, ncnomnb3ytTcs LenHble Unm kap-
[aHHble rnaBHble nepejayn, HO uWHoraa
BCTPEYATCHA U PEMEHHbIE.

MmaBHbLIN Ban
[MaBHbIV Bar, Kak B ABUraterne, Tak u B Kopobke
nepenau.

FMmaBHbIN LUNUHAP

YacTb cucTembl ruaponpmusoaa, Ha KOTopyto
BO3JEeNCTBYET BOAMTENb, Ha3BaHHasA Tak B CBSA3M
TeMm, 4To (Ha aBToMOBUNAX) OHa NPUMBOAMT B
[OeliCTBME HECKOMNBKO paboumnx (MCNONMHUTENBHbIX)
LMNMHOPOB.

Mmywwurtensb
YCTpPONCTBO ANs NOAaBIEHNS LUyMa BbIXIIona.

lonoBka unuHAapa

OnemeHT AsuraTens, 3akpbiBalOLWMA LUAMHAP C
OAHOM U3 ero CTOpOH. Ha yeTbipexTakTHOM
Asuratene B ronoske uunuHapa(os) pasme-
LLIAeTCs KINanaHHbIA MEXaHU3M.

Fopu3oHTanbLHLIN ABYX-,

YyeTblpex-, LLeCTULIMITMHAPOBLIN ABUraTesb
[Buratenb ¢ ropusoHTanbHbIMU PSAHLIMU UITN
npoTUBONEXALLMMUN LIUMHOPAMN.

[OaBneHue
[MposiBneHve cunbl HaxkaTus. EQuHnubl namepexns
psi [dbyHT Ha KBaapaTHbIA AroiiM) unm dap.

JaTtuuk kmcnopopga

[laTumk, ycTaHaBNMBaEMbIN B BbIMyCKHYHO CUCTEMY,
KOTOpbIN PUKCUPYET COAepKaHue Kucrnopoaa B
oTpaboTaHHbIX raszax M npeobpasyeT 3Ty
MHGOPMaUUIO B dnekTpuyecknin Tok. NHorpa
[aT4MK KUCMNOPOAa Ha3bIBaOT NAMO4A 30HOO0M.

[Ba BepxHux pacnpegBana [DOHC] Cxema
rasopacnpeienuTenbHoro MexaHuava, B
KOTOPOM MPUMEHEHbI IBa BEPXHUX pacrnpeasana:
OAWH ANS BNYCKHbIX KNanaHoB M O4WH AnS
BbIMYCKHbIX.
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C-3

IOBuratens BaHkens

[Buratens BHYTpPEHHEro cropaHusl, nsobpe-
TeHHbI Penvkcom BaHkenem, KOTOpbI COCTOUT
N3 TPEXCTOPOHHUX BHYTPEHHMX POTOPOB, pacnoro-
JKEHHBIX BHYTPY OTCEKOB creumansHon gopmbl. Y
Takoro gsuraTtens 3a oauH obopoT Bana npo-
NCXOQUT TpU paboymx TakTa.

OBvratens c FTOPU3OHTaNIbHbIMU
npotuBoneXxawumm umnuHigpamum

Tun gsurartens, Y KOTOpOro uumnuHgpbl pacno-
nararoTca HanpoTmue Apyr gpyra, a KOneH4aTbI
Bal HaxoOuTca Mexay HUMIN.

[ByXTaKTHbIN

Pabouuii uykn gBuratenst BHyTPEHHENO CropaHuns,
npy KOTOPOM pabouuini xond NPOUCXOAUT Npu
Kakgom xofe MopliHsa BHU3. Takum obpasom,
YyeTblpe npouecca (HanorHeHne, cxatue, pabounii
XO4 W BbIMYCK) NpoucxogdaT 3a Aea xona (OauH
BBEPX, OAMH BHM3] nopLuHs. CM. Takke YeTbl-
PEXTAKTHbIN.

Hexomnpeccop

Hebonblloli knanaH, Yyalwe BCEro C pyYHbIM
ynpaBneHnem, AN CHWKEHUs OaBneHus Hag
NOpLUHEM NPU 3aMnycKe KUKCTapTEPOM.

HemndmpoBaHue ot60s

Cnoco6 ynpaBneHus konebaHuamMu noaBecku
nocrne cxatusi NpykuHbl amopTtusatopa. MNpotu-
BOCTOMT €CTECTBEHHOWN TEHAEHUMU MPYXUHbI K
PE3KOMY OTCKOKY MOCHe CxKaTusi.

HDemncupoBaHue cxatus

Cnocob KOHTpoONsa CKOPOCTU CxXaTus NOABECKU
npy Haesge KONecoM Ha HEPOBHOCTb JOPOXHOTO
NOKPbITUS.

HdecmMoapoMHbIN

Cnocob npuBoaa Tapenbyatbix KnanaHos, npu
KOTOPOM OHMW NPUHYAUTENBLHO 3aKpbiBAOTCH
KOPOMBICITOM, TaK >Ke Kak U OTKpbIBatoTcs. Cxema,
NPUMEHsILLAscsa Ha MOToUUKIIax KOMNaHUK
Ducati.

[eToHaLMOHHbIN CTYK
CTyK, BbI3blBaeMbIi AeTOHALMEN U cCaMOBOCHNa-
MEHEHMEM.

[JdeToHauus

B3pbiB cmMecu B kamepe cropaHus BMECTO
ynpaBnsiemoro ropenusi. lNpu peskom oTKpbITUK
OpOCCENbHON 3aCNOHKN MOXKET BbI3bIBaTb 3BOHKUN
LWIYM, Ha3blBAaeMbI OETOHALMOHHBIMU CTYKaMW.
SlBneHue kpaiHe AeCTPYKTUBHOMO XapakTtepa.

Hecbnekrop

Bbinyknasi 4acTb rofioBKM MOPLUHA HEKOTOPbIX
ABYXTaKTHbIX ABurateneii, cnyxawas ans
OTKITOHEHUS CBEXEro 3apsifia, NocTynarLero u3
BMYCKHOrO KaHana.

[oxoynb
ED,VIHVILI,a n3mepeHua SﬂeKTpMLIeCKOVI JHEpPrun.

[AuaroHanbHble WKWHbI [LWKHBI C AUaroHanbHbIM
pacnonoxeHnMeM HUTeN Kopaa)
Pa3HOBMOHOCTbL KOHCTPYKUMW LUWMH, B KOTOPON
Crou TKaHW B Kapkace LUMHbI YKnaabiBakTcs Nno
AvaroHanu K Apyr apyry, a He paguansHo (kak B
crny4vae WWH C paguanbHbiM pacrnonoXeHnem
HUTel kopaa).

OnameTp umnuHgpa

OnameTp umnuugpa geuratensi. Yacrto npume-
HAeTcs B OTHOLUEHWW camoro uunuHgpa. B
HEeKOTOPbIX Cny4asx ucnonb3yetcs Ans 0603Ha-
YeHMs NOBEPXHOCTU LUMnuHApa.

OuameTtp uununapa / xon nopuwHs (D/S)
CooTHoLWeHNe AnameTpa uUunuMHApa K xody
nopLuHs. Mpy oauHaKoBbLIX AUaMeTpe umnuHapa u
Xo[le NOpLUHA ABWUraTernb HasblBaloT "KBagpar-
HbIM",

Ouacparma
PesuHoBass membpaHa B kapbtopaTope, rae oHa

U30MMPYET BEPXHIO KamMepy, UMK B FMaBHOM
LUMnMHape.

OuacdbparmeHHas npyxuHa
OpuHouHasa ynpyras nnactuHa, 4acto npume-
HAemas B MydpTax cuenneHus.

OuHamuuyeckuin

MoaBWXHBIA, HaxoaAaLWMNCa B JEACTBUN - B
NMPOTUBOMOMOXHOCTb HEABWXUMOMY WM CTa-
TUYECKOMY.

Avop

OnekTpu4eckoe YCTPOCTBO, NponyckatoLlee ToK
TONbKO B OOHOM HanpaBneHuu. CMm. Takxke
MonynpoBogHUKOBLINA CTAGUITUTPOH.

IuckoBbIN KNnanaH (UK 30N0THUK]

CucTtema ynpasrneHusi NpoLeccoM Brycka, npu-
MeHsiemas Ha HEeKOTOpbIX ABYXTaKTHbIX ABU-
ratensix.

OuckoBbI TOPMO3

Topmo3Hasi cuctemMa, cocTosilias M3 Bpalla-
lOLLLErocst AMcka U TOPMO3HbIX KOMOAOK, MPWXKK-
MatoLMXCs K HEMY B MOMEHT TOpMOXeHus. B
pesynbTaTte TPEeHUS 3Heprusi OBUMXKYLLEerocs
TpaHCNOPTHOro CpeacTBa NpeobpasyeTcs B TENSO.

Avdbcpysop

CyxeHue KaHana, cnyxallee Ana NOHMKXeHUs
naBnexusa. BecTpeyaetca B kapGlopaTopax u
ncnosnb3yeTcs ONA CO3daHUA paspexeHus,
HeobxoguMoro Ana nogbema Tonnuea U3 no-
MnaBKOBOW KaMepbl.

Oo BMT

Ynotpebnsetca ans onpegeneHns MecTtoHa-
XOXOEHUSI MOPLUHA [0 BEPXHEW MEPTBOW TOUKM.
Yron onepexxeHns 3a)kuraHusi 4acTo BblpaXxaeTcs
B rpagycax unu munnumetpax 4o BMT.

Opoccenb

KnanaH BO BNyCKHOM TpakTe, Cnyxawui gns
yrnpaBneHuss MOLLHOCTbIO ABUraTens 3a cyet
OrpaHMYEHNsT KONMYECTBa (OPOCCENMPOBaHMS]
MOCTYNatoLLE CBEXEN CMECH.

LynnekcHbin

[1BoIiHON. Y aynnekcHol pamMbl crnepeamn ectb Ase
HWKHUX TPYObI. Y OyMneKCHOM Lienu npucyTcTeyeT
[Ba psifa ponuKoB (y NPOCTON LIENM TONBbKO OAWH].

ECU [9neKTpOoHHbI 6ok ynpaBreHusl|
KomnbloTep, ynpaensoLwmn cuctemamm 3axu-
raHus, BNpbiCka WU aHTUOGNOKMPOBOYHOM
TOPMO3HOIN CUCTEMOW U T.4.

EGO

[atunk cogepkaHusi Kucropoaa B 0TpaboTaBLLMX
rasax. MlHorga ona o6o3HavyeHusa gatyunka
cofepXXaHusl Kucrnopoga Mcnonb3yetcs TEPMUH
"namodaa 301",

EMS (Cuctema ynpaBneHus aBuratenem]
Cuctema koHTponsa Ha ©ase komnbloTeEpa,
OLHOBPEMEHHO ynpasnsowas cucteMamu
3a)kMraHus v BrnpbIcka TOMNnmBea.

EP [npepenbHoe paBneHue]

Tun macna, npuMeHsiOWMIACS B MecTax
MPUMNOXEHUSA NOBLILLEHHBIX HArpy3oK, Hanpumep,
MeXay 3yObeB LLUECTEPEH.

EmkocTb

[MaBHbI 3NTIEMEHT CUCTEMbI CHUXEHUS TOK-
CVMYHOCTW UCMAapEeHW Tonnuea (TONbKO Ans pbiH-
ka wrtata KanudgopHusa (CLWA]; cogepxut
rpaHynbl aKTUBUPOBAHHOIO APEBECHOr0 Yrns,
yraenmBatoLLme NCNapeHns U3 CUCTEMbI NMUTaHUS,
nepen TeM Kak OHu nonagyT B aTmocdepy.

EmMkocTtb (KoHgeHcaTtop]

OB6bI4HO 3TO KOHAEHCATOP 4OCTATOYHO 6O0MbLUION
€MKOCTU, CNOCOOHLIN BbIMOSHATL (QyHKLUN
CrMaXxuBawLero anemeHTa B 6e3batapeiiHbix
cuUcTeEMax anNekTponuTaHus.

JASO
CraHgapT Ka4yecTBa Anst IBYXTaKTHbIX Macer.

XryT npoBogoB unu npoBoaka

TepMuH, oxBaTblBalOLLMIA 3MEKTpUYEckne npo-
BOZA, pacrnosiokeHHble Ha MOTOLMKIE U 3aKIto-
YEHHble B TKAHEBYHO WUIN MIIACTUKOBYHO 0BOMOYKY.
MpoBoaka, oTxoAsLlIas OT OCHOBHOIO XryTa,
06bIYHO Ha3bIBAETCHA BCMOMOraTerlbHbIM XXIYTOM.

YXugkocTHOe oxnaxaeHue

Cucrtema oxnaxaeHusl, B KOTOpO Ans oTeoda
Tenna oT ABuratens Ucnonb3yeTcst LMpKynsuus
JKMOKOCTW Yepes kaHarbl ABUraTens 1 pagvaropa.

Xuknep

OTBepcTue, Yepes KOTOpoe NPOXoauT BO3AyX,
TonnuMBo unu macno. Pasmepbl Xuknepa
onpegensT ero NPonyckHy CrNocoBHOCTb, a
cnefoBaTenbHO, U 06bEeMbI MPOXOAsLLEN Yepes
HEro >XMAKoCTN Unu rasa.
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3a3op B knanaHax

3a3op Mexay LUTOKOM KrianaHa U KOpoMmblIcria uim
Mexay KynaykoM pacripefBara v TosikaTtesiem, B
3aBUCUMOCTM OT KOHCTPYKUMUU MexaHuaMma
razopacripegeneHus. MamepeHue n perynmposka
3a30pOB B KfanaHHOM MexaHu3me NpPou3BOAUTCS
NPW 3aKPbITLIX KNanaHax Ha XorioaHOM ABuraTene.
Heobxogumo obecneuuntb onTuManbsHbIA 3a30p B
KrnanaHax, MOCKOMbKY CRULIKOM ManeHbKWi
3a30p Mpu NporpeBe ABwUratens npuBedeT K
HEMOSTHOMY 3aKPbITUIO KIlarnaHoB M CKOPOMY WX
MporopaHuio, a CrvwkoM 6onblioi 3a30p
OydeT NPUYMHON MOBBLILWEHHOrO LWyma nNpw
pabote pgsuraTtens. HenpaBunbHbI 3a30p
Takke BhuseT Ha paboTy pBuratens Ha
XOoCTOM Xogay.

3aknuHuBaHue

3aepaHne OByX NOABMXKHBLIX YacTel, BbI3BAHHOE
N30bITOYHLIM LABNEHUEM, TEMNEPATYPOW WUNu
OTCYTCTBMEM CMa3ku, a Yallle BCEr0 COMETAHUEM
3TUX Tpex cakTtopoB. NHoraa HasbiBaeTcs
NpuUxBaToM.

3amok (cyxapb]

KonbueobpasHoe yCcTpoWcTBO, OObIYHO COCTO-
Allee U3 OBYX CErMEHTOB, ANS PaCKNMHUBaHUSA
JeTanu Ha CTepXXHe, Bany, WNUHAENe u T.4.
MpVMEHNTENBHO K MOTOLIMKINaM, BCTPeYaeTcs Ha
KnanaHax u amopTu3aTopax M no3BonseT
obecneunTb camouKcaLuio OMOPHOWN Tapenku
NPY>XWHbI OTHOCUTENBHO LUTOKA amopTu3aTopa
UNK CTEPXKHS Krnanaxa.

3auennenne

ConpsikeHne 3ybbeB LLECTEPEH M MOAOOHbLIX UM
nsgenuii. LLlectepHu, KoTopble Bce Bpemsi Bpa-
LwatTcs BMecTe, HE3aBUCUMMO OT TOFO OCY-
LLecTBNAETCA Yepe3 HUX NpuUBOA WUNK HeT,
HasblBAlOTCA LWECTEPHAMU C "MOCTOAHHbLIM
3auenneHuem”.

3almMTHBbIN pyKaB

'Mbkoe pesnHoBoe UMNMHOPUYECKOe YNNOTHEHNE
(06bI4HO rohpuMpoBaHHOE) CHapyXxu Tene-
CKONMUYECKUX U NMPOYUX NOABWKHBIX COEAUHEHUN,
cnyxawee Ans nNpefoxpaHeHust COnps>KEHHbIX
Y3roB.

3Be3gouka
3ybuyaToe komneco, Mcnonb3yemoe B LENHOW
nepenave.

3emns [Macca, 3a3emiieHue]

OTpuuaTtenbHas knemma 6aTapeun unum 4acTtb
BO3BpaTHOW uUenu Yyepes maccy. CoeanHeHne ¢
Maccon unu 3emnei. No onpegeneHunto - Hynesow
noTeHuunan (HanpsbkeHue).

3ybuaToe koneco (LecTepHs)

[eTansb, yawle Bcero Kpyrmnon popmel, C 3ydbsamu
ANs nepefjayn BpalleHUsl OTBETHON LUEeCTepPHE,
TEX XKEe UM OTNNYHbLIX hOPM 1 PasMEPOB.

Ibfft
DYHT Ha pyT. AHrnuiAcKasa eguHULIA U3MEpeHUs
KpYTSLLEro MOMEHTA.

Ibfin

DYHT Ha AonM. AHrmWinckas eamHiLa UsmepeHus
KpyTdALero MomeHTa. Mcnonb3yeTtca npume-
HUTENBHO K y3ram, r4e NpUCYTCTBYET OYEHb
HU3KWUI KPYTALLUA MOMEHT.

1C
CokpalleHHoe Ha3BaHWe UHTErparnbHoOi CXeMmbl.

Uronbuartbi nogwmnuuk MNoawmnyumk,
COCTaBIEHHbIN U3 MHOXECTBA 3aKaneHHbIX
PONNKOB HEOONMbLLIOrO AnameTpa, 00bl4HO
pasfgeneHHbIX cenapatopom. YacTo
NPUMEHSIETCA B MECTax He4OoCTaTO4YHOM CMa3KMu.

Uzonatop
MaTepuan nnu getanb, CHWXawlmne Tenno-
nepegavy Unu He NPOBOASILLME SMEKTPUYECTBO.

Umnynbc

(konuuecTBO ABWXEHUS, UMNYILC CUTbI]
CTpemneHune aswmxyuierocsd obbekta npo-
Aormkatb ABUWKeHUE (CM. UHepyusi).

UHepuus
CBONCTBO MaTepuu, COrMacHoO KOTOPOMY OHa
OCTaeTCs HeNnoABWXHON MU coBepLuaeT pas-
HOMEPHOE NPAMOSIMHENHOE ABWKEHME A0 TeX Mop,
noka He GyayT NPUNOXeHbl BHELUHWE cunbl. CM.
Umnynbc.

KanunbHoe 3axuraHue

MpexaeBpeMeHHOe BOCM/IaMEHEHUE CMECH,
npoucxoasiiee A0 MOSIBIEHUS] UCKPbI Ha CBeYe
3axuraHusi. BolaBaHo BocnnaMeHeHuem oT
packaneHHbIX YacTei kaMepbl CropaHus.

Kanan

CTporo roBopsi, NOMOCTb U OTBEPCTHE, HO TaKke
ucronb3yetcs Ans 0603Ha4YeHns MPOAYBOYHOIO
KaHana B ByXTakTHOM ABuUraTene.

Kap6ropatop

Mpubop onsa cMelwmBaHusa TONMBa C BO3OYXOM
B COOTHOLUEHUM, HeobXxoamMMoM Ans hopmMmpo-
BaHWUS roploYEi CMecu NpY PasnuyHbIX CKOPOCTSX
N Harpyskax gBuraTensi.

KappaHHas nepepaya
Cnocob nepegaym BpalleHus 3agHeMy Konecy ot
TpaHCcMUCCUm.

Kaptep aBuratens B cbope
OB6o3HayeHne COCTaBNALLMX KapTepa ABuraTens
1 BCEX Y3II0B, COAEPKALLMXCS B HEM.

3-K

KapTtep [kpuBoOLUMNHaA Kamepa)
KOHCTPYKTUBHO-NPOYHbLIA OTCEK, B KOTOPOM
pacnonaraeTcs KoneHyaTtbli Ban. BHe 3aBucu-
MOCTM OT KOnM4yecTBa LUUNMHOPOB OABUraTtens, B
OONbLINHCTBE MOTOLMKINETHBIX KOHCTPYKLMNA
KapTep BbIMOSHSETCS B BUAE ABYX HE3epKarbHbIX
MOJSIOBWH, BMECTE 0OpasyroLLuX napy.

Katanutuuyeckuin Heutpanusarop
YCTpolCTBO B BLINYCKHOW cucTeme psdana
MOTOLIMKITOB, KOTOpoe npeobpasyeT HeKoTopble
TOKCUYHbIE KOMMOHEHTbI OTPaboTaHHbIX ra3oB B
BeLlecTBa, MeHee BpedHble Ans OKpyXatoLlen
cpedb!.

Kavarowasics napa

CKMOHHOCTb HEKOTOPbLIX MOPLUHEBLIX ABUraTenen
K 06pa3oBaHuIo TAaKOro cCoMeTaHus nepemeLLeHns
M.0.M., npn KOTOPOM NPOUCXOOUT packaymBaHue
MaLLWHbI.

Kuk-ctapTtep
Pelyar ans 3anycka gsuratensi, NpuBOAMMbIN
B [JENCTBUE HOIOM.

KunoBonbTt
OpHa Tbicsiva BOMbT, COKpaLLeHHO 0603HavaeTcs
KkB.

KuHeTtnueckas aHeprus
OHeprus, cBsidaHHas ¢ ABWKEHWEM Tena, a He ¢
€ro NoNoXeHNEM.

Knanan

YCTpOWCTBO, NPU NMOMOLLM KOTOPOro MOXHO
YNpaBnsTb PacXo40M KUOKOCTU UMK ra3a 3a CHET
OTKPbITKSA, 3aKPbITUSI U YaCTUYHOMO MPUKPLITUS
NOABWKHBIM 3ITEMEHTOM O[HOIO UMW HECKOTbKUX
KaHanoB WUnM oTBepCTUiA. B ronoBke uunuHapa
NMPUMEHSIIOTCS BMYCKHbIE W BbIMYCKHbIE KranaHbl
Tapenb4yaToro Tuna.

KnanaHHbI MexaHU3m
Y3nbl, npeactaenstowmne cobon mexaHusm
npuBoAa KnanaHos.

KnuH
3aknuHMBalLLlee yCcTponcTBo. Yacto npume-
HsieTcsa B MypTax ctapTepa.

KnuHoo6pa3HbIn peMeHb
MBKNI pemMeHb, MMEeKLNn KNMHoobpasHoe
ceyeHne. OBbIMHO UMEET PE3NHOTKAHEBYHO OCHOBY.

KoneHuatbi Ban

KoBaHbIli y3en, NCNonNb3yoLWnin NPUHLKUN 3KC-
LueHTpuka (KkpuBowwuna] gns npeobpas3oBaHus
BO3BPATHO-MOCTYNATENBHOMO ABMXKEHUS MOPLUHEN
ABuratensi BO BpalleHue.

KonecHas 6a3a
PacctosHue mexay ocsiMu nepeaHero 1 3agHero
Korec.

Konnektop

OneMeHT BpallarLerocs sikopsi, No KOTOPoOMy
CKONb3AT LWeTKW, NOo3BOMsWMIA oTOMUpaTh
3IEKTPO3HEPIUIO, BblipabaTbiBAEMYHO B SIKOPE.

Konopgka

YKecTtkasa pgetanb, cnyxallias Ans npuwxartmsa K
apyron getanu. VMiHorga, kak B cnyyae ¢ Top-
MO3HbLIMK KOJloAKaMu, NoKpbiTast PPUKLMOHHBIM
MaTepuanom.
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KoHpgeHcaTop

OnekTpuyeckuii NpMbop crnocobHbIN HakannueaTh
3aps4 M oveHb BbICTpo paspskaTtbea. Cno-
CcobCTBYET YMEHbLUEHMIO UCKPOOOpasoBaHus
MEXOYKOHTAKTaMUTPaANLMOHHON  (KOHTaKTHOW)
CUCTEMbI 3aKUraHus.

KoHuueckas LecTepHs

LUGCTepHﬂ C HaKIOHHbIMU 3y6bF|MI/I. I'Iapa TaKnx
LeCTepeH No3BOSIAET OCYLLUECTBNATL NPMBOL Mo
yrnom AeBAHOCTO rpaaycos.

KoHuuecknn ponukonogwunHuk CranbHble
POMUKX TaKoro MOALUMIMHUKA BbINOMHAIOTCA He
UMMUHAOPUYECKUMN, a KOHUYECKMMU, B
pesynbTaTte 3TOro Takol PONUKONOALIUMHUK
MOXeT BOCMPUHUMATbL He TOMbKo Gonbluyto
pagmanbsHyto, HO U OCEBYHO HarpyskKy.

KoHuueckuin wrtudt

MeTannuueckuii naneun, CBeAEHHbIA Ha KOHYC,
ycTaHaBnuBaeMbI B ABe (unu Gonee) aetanu 4o
3aKknNUHUBaHMSA B OTBEPCTUM U pUKcaLmm BCeEX
netanen mexay coboii.

KoHTakTHbI npepbiBaTenb

OneKTpuyecknii KommyTaTop, obecneyrBaloLLni
KOMMYTauuto Toka, co3fatloliero none B nep-
BMYHON OOMOTKE KaTywku 3axuranvusa. MNpu
pe3koM NpepbiBaHUN 3TOrO TOKa MPOUCXOAUT
ObICTpOE HapyLLEHWE MAarHUTHOTO NOTOKA BHYTPU
KaTyWKN 3axuraHus, npueoasiwiee k obpa-
30BaHMI0 TOKa BbLICOKOrO HanpsiXeHust B ee
BTOPWYHbIX 0BMOTKaX.

KoHycHocTb
YMeHbLUEeHVE AnaMeTpa No Mepe NPOABUKEHUS
no AnvHe JeTanu.

KoHueHTpuyeckum
MpuHagnexalymii obLemMy LIEHTPY.

KopeHHOoW nogwmnHuk

"MaBHbI NOALIMNHKK (KK1), HA KOTOPOM YCTaHaB-
nueaetca getanb. OgHako B OCHOBHOM 3TOT
TEPMUH UCMONb3YETCA UCKIHYUTENBHO ANS
KoneH4aToro Bana.

Kopob6ka nepepau

Arperart, cofepxaliuil y3nbl TPaHCMUCCUK, KO-
TOpbI CNYXUT ANa U3MEHEHUs NepefaToyHOro
OTHoLeHus. Oaxe Torga, Korga BMECTO LUec-
TEPEH MCMONb3YHTCA KOPOTKUE LIENU 1 3BE30YKY,
a Takke Apyrme cnocobbl U3MeEHeHuUs nepepa-
TOYHOTO OTHOLUEHUS, BCE €Llle NpUMeEHSEeTCS
TepMUH "kopobka nepegay”.

Kopombicrno

[JeTtanb, WapHUPHO 3akpenneHHas nocepeamHe u
nepeparoLlas Bo3genCcTBUE C OAHOrO KOHUA Ha
OpYroi Bo BCTPEYHOM HanpaeneHun. Kopombicrna
MOryT nepefaBaTb Kak TsAHylWee Tak MU
Tonkawowlee BO3OENCTBME. Y HEKOTOPbIX
Kopombicen (Hanpumep, B psge  KrnanaHHbIX
MEXaHU3MOB) Kayallleecs [OBWKEHME Kak
TAKOBOE OTCYTCTBYET, MPY 3TOM OHU 3aKpEensieHsbl
LIAPHMPHO C OOHOrO KOHUA M He nepepatoT
OBUXEHNE BO BCTPEYHOM HanpaeneHuu.

MoTouuknbl

KopoHHoe 3y6uaToe koneco

[ns MOTOLMKIOB, Y KOTOPbIX NPUBOZ 3adHEro
Koreca OCyLIeCTBNAETCA npu NOMoLUM Kap-
AaHHoro Bana, 6onbluee 13 AByX 3yb4aTbIX Konec
B Nape peaykrtopa (Mnu rmaeBHONM nepepaudn).
MeHbLLUee Ha3biBaeTCs LWeCTePHEN.

Koco3sybhble wecTtepHu

3ybbsa KOCO3YObIX LLECTEPEH pacnornoXeHsl noa
HebonbLIMM YrIoM K ocu BpalleHus. [pu pabote
TakKUX LUECTEepPEH YpOBEHb LUyMa CYLLECTBEHHO
HUXe, Yyem y npsmo3ybbix nepegay. OGbIYHO
MCMONb3YHTCA B NEPBUYHON Nepenaje.

Koadhdumument

YncrneHHoe 3HayeHuwe, ucnonb3yemoe Ars
nepesoda Kakoro-nmbo napameTpa B ApYyryto
cuctemy (Hanpumep, us rpagycos dapeHreiita B
rpagycel Lienbcus).

KpecToo6pa3HbIi KnanaH

Bpaluatowmitca knanaH, KOTopbli pacrnonaraercs
Hag UMAMHOPOM UM yrpaBnseT Kak npoLeccoM
BbIMycka OTpaboTaHHbIX rasoB, Tak U BMYCKOM
CBEXEW CMEecU B 4YeTblpexTaKTHOM LuKne.
[No3BonsieT gocTuratb BbICOKUX CTENEHEN CXKaTus,
obecneynBaeT NPEBOCXOAHbINA pacxoq ropkoyero
N XOPOLLYIO AETOHALMOHOYCTONYMBOCTb.

KpbinbuaTka

MpuBogHoe ycTpolcTBO, obecneuynBaloLlee
LMPKYNAUUIO OXNaXKaaroLlWen XUOKOCTU Yepes
ABuratenb U paguaTtop Anst YCUNeHus ecTect-
BEHHOro TepMocudoHHoro addekta. OBbIMHO
npeacrtaBnsieT coboi Hacoc UeHTpPobBeXHOoro
Tvna.

KynaukoBbi [konupHbIA] amck [Mnockas unu
crnerka MW30rHyTas nnactuHa C nasamu, B
KOTOpbIX MOMyT rfepemelaTsca  WtudTbl Ans
npeobpas3oBaHWsl BpaLLaTeSibHOro [ABWKEHUS B
noctynaTenbHoe, Hanpumep, Ans npuBoaa
MexaHu3ma nepekniodeHns nepeaay (No Takomy

npuHUMny BbIMNOJIHEHbI BUIKU n ancK
nepeKknYyeHna nepepav, npu nomMmoLimn
KOTOpPbIX N3MEHAIOT nepenato4yHoe

OTHOLLUEeHne KOpO6KI/I rlepep,aq].

LCD
CokpaleHHoe obo3HavyeHue XuakokpucTan-
nnyeckoro nHankatopa (PKKN).

LED
CoxpallieHHoe Ha3BaHVe CBeToAnoAa.

LT [Hu3koBONbTHLIN]

TepMUH, NPUMEHSIOLLMIACA NO OTHOLLEHUIO K
3MNEKTPUYECKOIA LIeNN OT UCTOYHMKA NUTAHUSA [0
NepPBUYHOM OOMOTKM KaTyLLKW 3aXKUraHus.

INenecTkoBbIN KNanaH

KnanaH, gyHKUMOHMPYIOLLMIA NOJOBHO nenecrky,
KOTOPbIA OTKpbIBAETCHA U 3aKpblBaeTcs nopg
Bo3gencTemeMm AaeneHusi. CoxpaHsieT pabo-
TOCNOCOBHOCTL NP KpaiiHe BbICOKMX CKOPOCTSIX.

Nutpax
O6bem agsuratens, unu o6beM, BbITECHAEMBbIN
MOPLUHEM.

K-M

Jlambaa 30HA

JaTunk, ycTaHaBnMBaeMbI B BbIMYCKHYIO CUCTE-
My ONs1 UBMEPEHUS COOEPXKAHMS KMCopoaa B
oTpaboTaHHbIX raszax (koadpduumeHTa n3bbiTka

BO30yXa).
IMocbr

BenununHa nepemelleHua Mexay ysnamu,
HaxodsWMMUCA B 3aLEenneHun, Korga oauH ua
HUX 3adukcuposaH. OBbIYHO MCMONb3yeTcs B
OTHOLLEHUN 3yObEB LLECTEPEH.

MarHeTusm

CBoiicTBO, KOTOpbIM 06nagalT HEKoTopble
MaTepuansbl, BblpaxatoLeecs B CNOCOBHOCTM
NpuTArMBaTh UNWN OTTankMBaTb B 3aBUCUMOCTU OT
NONAPHOCTW. VIMEEeT HEKOTOpPOE CXOACTBO C
3MEKTPUYECTBOM.

MarHeTo
ABTOHOMHbIV NpUbOpP AN NONyYeHUs UCKPHI,
cofepXalimii nepBuYHyto U BTOpUYHYyto (HT)
0BMOTKM U He TPeBYIOLLMIA BHELLHErO UCTOYHUKA
nUTaHnS.

Macno c AByMsi MapKupoBKamMu
(yHuMBepcanbHoe, Bcece30HHOe Macro)
Macno, BA3KOCTb KOTOPOTO MEXNUT B LUMPOKUX
npegenax (Hanpumep, 10W40). byksa W
OTHOCUTCSH K 3UMHUM YCIOBUSIM, CrieOBaTENBbHO,
BSIBKOCTb Macna MeHsieTcst oT SAEL10 npu HU3KMX
Temnepatypax 4o SAE40 npu BbICOKUX.

Macno ¢ eqMHCTBEHHOM MapKUPOBKOM
Macno, BA3KOCTb KOTOPOro HaxoAuTcsa B npeae-
nax, 3agaHHbIx SAE ona macen ¢ €AMHCTBEHHOM
MapKUpPOBKOWA.

MacnsiHoe oxnaxageHue Vicnonb3oBaHue
Macna B KayecTBe xXnajareHTa ans oteoja
Tenna oT HAarpeToro y3na B OKpyXatoLlyto
cpeny (B aTMocdepy unm B 6oree xonogHyto
YyacTb gBuraTens).

MacnsiHbIn Hacoc

YCTPOWUCTBO C MexaHW4Yeckum MpPUBOOOM,
cnyxauee ons pacnpegeneHus macna no
YeTbIPEXTAKTHOMY ABUraTento UM HarHeTaHus
Macna B ABYXTaKTHOM.

MaxoBuk

BpaluatoLascs getanb 3Ha4YMTENbHON Macchl U
paauyca, NpUMEHSILAnca ONs CriaXuBaHNs
UMMYINbCOB 1 HAKOMMEHUS SHEPTUN.

MexaHu3m rasopacnpefeneHusi C OGHUM
BepXxHUM pacnpegBanom (SOHC) MexaHunam
rasopacnpegeneHus, B KOTOPOM NpuUBoS
BMYCKHbIX U BbINYCKHbIX KNanaHoB
OCYLLECTBNAETCH Yepe3 KOPOMbICna OT OOHOTO
BEPXHEro pacnpeagarna.

MuHyc Ha macce

Mcnonb3oBaHue macchl (pambl) MOTOLMKNA B
KavecTBe oTpuuUaTenbHOro NPoBoAHMKa B LIENN.
VHbIMM crioBaMu, Npu Takon cxeme oTpuua-
TenbHbIA MM MUHYCOBOW BbiBO4 OGaTapewu
npucoeavHeH Kk macce.
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Mokpasi runb3sa

lMnb3a, pacnonoxeHHasi B Groke LMNMHAPOR Tak,
YTO BHELLHSS NOBEPXHOCTb MIb3bl OKa3bIBAETCHA B
HenocpeaCTBEHHOM KOHTaKTe C oxnakgaroLlen
XMOKOCTBHO.

Mokpbin KapTep

TpagnuMoHHas cucTemMa CMasKuM YeTbIPEXTaKT-
HOro aBuraTensi, Npu KOTOPOW Macro XpaHUTCS B
noaaoHe, NPUBUHYEHHOM K HUXKHEH 4acTu
KapTepa.

MomeHT
KpyTsilee ycunue oTHoOCUTENbHO Bana, uameps-
emoe B H « m, krc « m nnu |bf ft. McnonbayeTcsa gns
0603Ha4YeHUsT yCcunus 3aTsbkku, Heobxogumoro
ans obecneyeHus Tpebyemon NNOTHOCTU coe-
OVHEeHus.

MoHoamopTusatop

EOQWHCTBEHHBIN MPY>XUHHOTMAPABIUYECKUI arne-
MEHT MOABECKU, CBA3bLIBAOLNIA pblyar mnu
CUCTEMY pblYaroB NoaBECKU C paMOM.

MoHo6no4YHas KOHCTPYKUMA

[Buratenb 1 TpaHCMICCKS, BbINOMHEHHbIE B BUAE
€[IMHOro arperara v pacnornararoLimecs B o6LIem
KapTepe.

MowHOCTHOM Anana3oH

O6nacTb 4acToT BpaLLEHUs, B KOTOPOI ABUraTenb
BblpabaTbiBaeT [OENCTBUTENBHO MONE3HYI0
MOLLIHOCTb, B OT/INYME OT CKOPOCTEN BHE 3TOrO
AmanasoHa, npu KOTOpbIX MOLLHOCTb ABUratens
3HaAYUTENBHO HUXE.

HarHeTtaTtenb
Hacoc gns yBenuyeHusi kKonuyectBa CMeCH,
nogaBaemon B Apuraternb. Ha cnexre - Haddys.

Hacoc

YCTPONCTBO ANSA HarHeTaHus B KOHTYp macna,
oxnaxparwLwen XNnoKkocTu unu Tonnuea nopg
BbICOKMM OaBIEHNEM.

HatskHom ponuk

Konecuko, HaxogsilLieecsi B HEMOCPEACTBEHHOM
KOHTaKTe C LIEMNbIO UMM PEMHEM U PaCroNoXeHHOe
Mexay UeHTpaMu 3Be3[04YeK UMK LUKUBOB.
MpumeHseTca ans perynupoBKU HaTsSXKeHUS
NPVYBOAHOW LIENW UM PEMHS.

He xenesocopepxawunn [uBeTtHon) Cnnas,
KOTOPbLIA HE COAEPXKMUT xenesa.

Heo6cnyxuBaemas 6arapes [MR
lepmeTnyHas GaTtapes, He Tpebylollasa oNMBKK
3NEeKTponuTa U QUCTUNIMPOBAHHON BOAbI.

HenogpeccopeHHble Maccbl

Bce, UTO He onupaeTcs Ha NoABECKY MOTOLMKNA
(To ecTb Koneca, LWWHbI, TOPMO3a, FNaBHas
nepenadya u HuXxHAs (noaBuXKHasA) 4vacTb
NMoaBECKN).

HwxHue (6okoBble) knanaHbl (SV) Cxema
rasopacnpegenuTenbHOro mexaHmama, npu
KOTOPOM KnanaHHbIA MeXaHU3M pacnonaraeTcs
He cBepxy, a COOKy OT LunuHapa.

HuxHAA ronoska waryHa

Bonblas ronoBka wartyHa, CONpsXeHHas C
nanbuemM KpvMBoLIMna (LaTyHHOW LUEKON KOMeH-
yatoro Bana). B conpsikKeHun HUXKHEN ronoBKu
WwaTyHa C KOneH4yaTbiM BarioM 0BbIYHO MCNonMb-
3YHOTCS NOALLMMHUKN CKOMNBXEHWST (BKNagbILLKX) Unu
NOALLMIMHWKN Ka4eHNs C cenapaTopomM.

HuxHaa mepTBast Touka (HMT)
Wcnonb3yetca ans ob6o3HavyeHns KpaHero
HIDKHErO MONOXEHMUS NOPLUHSA B LIMNUHAPE.

HuTb HakanuBaHus

MpoBsonoka, obnagatllas 3NeKTPUYECKUM Co-
NPOTUBMEHMEM, pacKansoLWwasnca npyu npomnyc-
KaHWUW Yepes Hee COOTBETCTBYHOLLErNO IMEKTpU-
4yeckoro Toka, W, Kak cnencTtsue, Bbipaba-
ThIBAKOLLIAsA CBET.

H * m [HeloTOH Ha MeTp)
EavHMua nsmepenns KpyTsLLero MOMeHTa.

HMT -cm. HuxHss Mepmeasi moyka.

O0/MuH
Eﬂ,l/IHI/ILI,a N3MEPEHNA YacCTOTbl BpaLLlEeHUA.

O6moTKa

BuTku npoBoaa, HAMOTaHHbIE HA cepaeyvHUK ans
cOo34aHWsi MarHUTHOrO NONsS UMM NonyyYeHus
aneKkTpuyecTea.

O6on,
B Clny4ae Koneca - 4acCTb, Ha KOTOpYHO yCTaHaB-
NNBaEeTCyd LLUNHAa.

O6eMm

MpocTpaHCcTBO, 3anofIHEHHOE ra3oM UK Xua-
KOCTbH, 0OBIYHO M3mepsetcsa B Kybudeckmx
caHTUMeTpax (Kyb.cm.).

O6bem Kamepbl CropaHusi

MpocTpaHCTBO BHYTPU KaMepbl CropaHusi npu
HaxXoXOEHWM NMOPLUHS B BEPXHEN MEPTBOIA TOUKe C
Y4EeTOM MONOoBKHEI 0GbeMa Pe3bGOBOro OTBEPCTUSA
CBEUU 3aKUraHus.

OpHonpoBogHas cxema c

MCMOoNb30BaHMEM MacChbl

OnekTpuyeckasi Uenb, B KOTOPOW B KayecTBe
BTOPOro NMpoBOAa BbICTYNaeT Macca MOTOLMKNA,
MO KOTOPbIV 3NEKTPUYECKUIA TOK BO3BpaLLaeTcs B
barapeto.

OpomeTp
CYeTUYUK NPONOEHHOTO PacCTOSAHUS.

OkTtaH

BecLgeTHbI, BoCnNaMeHsLWMIACA yrnesoaopos,
KOTOPbIN SIBNSIETCA COCTABHOWM YacTbio TOMMMBa
(6eHsuHa).

OkTaHOBOE Ynucno

Yucno, onpepensitollee KONMYECTBO OKTaHa B
Tonnuee. Mcnonb3yeTcs kak nokasartenb CTOM-
KOCTU TomnuBa K geToHauuun. Yem OGonblie
OKTaHoBOE yucno, Tem BblLLIE
[ETOHALIMOHOCTOMKOCTb TOMNMMUBA.

M-

Oom

EOvHuua nsamepeHns anekTpuy4eckoro comnpo-
TMBNeHusa. 1 om (conpotmerieHne) = 1 BONbT
(HanpsbkeHune) / 1 amnep (TOK).

OnepexeHue 3aXxuraHus

CwmelleHre MoMeHTa uckpoobpasosaHus ot BMT
NpY MOBbILLEHUW YaCTOThl BpaLleHWs1 ABUraTens.
OcyuiectBnisieTcs MmexaHuyecku (ATLJ) Ha aBu-
ratensx paHHUX KOHCTPYKLUUA UMK C MOMOLLbIO
3MEeKTPOHHOro 6rioKka ynpaBneHus 3aXKuraHnem
Ha Bornee No3aHWX ABuraTensix.

OnopHasi NOBepXHOCTb

Paboyas noBepXHOCTb MOPLUHSA, NOALUMMHUKA,
npoknagkM W T.4. ,KoTopas BOCNPUHMMAET
OCEBYIO HarpysKky U BO3AENACTBUE TPEHUSI.

OpebpeHune

MHorouncrneHHble TOHKME, HO LUMPOKUE MMacTUH-
yaTble BbICTYMbI. [pUMeHsieTcs 4 oTBoda Tenna.
Yacto pebpa uncnonb3yoTcs Ans yCUNeHus, a
MHOr[a 1 B Ka4eCTBe AeKopaTUBHbLIX 3NIEMEHTOB.

Ocb

Ban, Ha koTopoM BpallaeTcs Koneco. Takke
-HEMOABWXHbIN CTEPXKEHb, OTHOCUTENBHO KOTO-
poro AeTanb BpaLlaeTcsd Unm kayaeTcs no gyre.

OTpaua
Pe3kunit BO3BpaT NPYXMHbI B UCXOA4HOE CTaTu-
yeckoe MonoXxeHue npu ee ocBOBOXKOEHUN.

OTHoLUeHue

OTHocuTenbHas cTeneHb CpaBHEHUS ABYX BeELLE
B KONMMYECTBEHHOM MOHMMaHuK. Yacto npueo-
autcs B Buae Apobu, B OCHOBaAHUU KOTOPOWA
HaxoauTcs eamHuua. Cm. MepenaToyHoe unucno
1 CTeneHb cxatus.

Ouuctka

YpaneHue, B YaCTHOCTM OTpabOoTaHHLIX ra3o K3
UMnuMHApa unyM Macna us nogdoHa gsuraTens ¢
CYXVM KapTepoM.

PSI
AHMnuickas eanHuLa U3MepeHusa OaBreHus,
COKpaLleHve ans pyHTOB Ha KBafpaTHbIA JONM.

Mapatowmim NoToK

[MpUMEHNTENBHO K CUCTEMaM Bnycka ABuratens
-yKINIOH BMYCKHOrO TpakTa, B TOM 4ucne u
KapbtopaTopa, BHU3.

MapasuTHas WecTepHs

LlecTepHs, ycTaHaBnuBaemasa Mexay AByMs
Apyrumu, ona obecnevyeHns oOUHAKOBOro
HanpasneHusa ux spatleHus. . w. He usmeHsieT
nepegaTtoyHoe OTHOLUEHWEe MeXay 3TUMU
LLUECTEPHSIMM.

MNMepeBepHyTbIe BUITKU [BUITKK

nepeBepHyTOro TMNa)

MoaBMXKHbIE HAKOHEYHUKK (HVDKHIE TPYObl) Takon
BUMKM 3a>XKMMAKOTCA B TpaBepcax, a K Henoa-
BWXXHBIM TpyOam (CTolkaMm) KpenmuTcst OCb Koreca.
Mo cpaBHEHMIO C TPAAULMOHHBIMU, BANKMA TaKoro
TMna obnagalT MeHbLUEN HENOAPECCOPEHHOM
Maccon 1 BONbLUEN XXECTKOCTHHO KOHCTPYKLNN.
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MNMepenaTto4yHoe uncno

OTHOLLEHNE CKOPOCTEN BpaLleHUst nobol napel
COMPSDKEHHBIX 3y04YaThiX KOMEC Wnn 3BE3[A0YEK,
onpegensiemoe u3 yncna ux 3yobes. Hanpumep,
nepefaToyHOe OTHOLIEHWEe Kaxgow napbl
lecTepeH B kopobke nepegad unu obuee
nepegaTtovyHoe OTHOLIEHUEe TPaHCMUCCUN.

MepepHss Bunka

Teneckonuyeckne TpyObl, KOTOpblE coaepxat
NPYXXMHbI U amMOpTM3aTopPbl U UCMOMb3YIOTCA B
KayecTBe nepegHein nopgBecku moTouukna. Y
TPagULUMOHHBLIX BUMOK BHELLHME TPYObl pacnona-
ratoTCsl BHU3Y, COEAUHSAIOTCS C KOMECHOMW OCbio U
UrpatoT posib NOABUXKHOIO HAaKOHEYHuKa, nepe-
MeLLaIoLLErocst Mo BHyTPEHHUM TpybGaMm, KoTopble
B BEPXHEN YacTu mKeupyroTes B Tpasepcax. CM.
Takke MepeBepHyTbIe BUIKM.

Mepekntoyartenb

YCTPONCTBO AN 3aMblKaHUSi UNK pasMblKaHNs
AMNEKTPUYECKON Lienn, OBbIMHO C MEXaHUYECKUM
NPUBOAOM.

MepekpbITUe KNanaHoB

MpoMexXyToK BpeMeHu B yrnax nosopoTa Ko-
neH4aToro Bana, npyu KOTopoM OAHOBPEMEHHO
OTKPbITbI BMYCKHO 1 BbIMYCKHOIA KranaHa.

MepeMeHHbIN TOK

ONeKTpUYecknin TOK C NepeMEHHBIMU NOMsAp-
HOCTbIO U HaNpsPKeHUem, nepuoandecku
MONHOCTBI0 MEHSOLMIA CBOE HanpasneHue. Tok
Takoro Tuna BblpabaTbiBaeT reHepatop nepe-
MEHHOro Toka {anbTepHaTtop). YacTto nucnonb-
3yeTcsa cokpauweHue "a.c." (no aHanorum c
NOCTOSAHHLIM TOKOM, "d.C."].

MepeMbluka

Bbinyknbll yyacTok Mexay ABYMSA nasamu
[Hanpumep, Mexay KaHaBkamMu noA Konbua B
nopLuHe].

MetneBasa npopyBka LLIHypne Cxema npogysku,
NCMOMb3YIOLLENCA B ABYXTaKTHbIX ABUraTensx ¢
nnockumy nopHaMK. [locTynaoowas cMmech
HanpasnaeTcad  NPOAYBOYHbIM  KaHarom
Takum 06pa3om, 4YTO AenaeT NeTrnio B BEpXHeW
YyacTu LMnuMHApa BOOMb rONOBKU U CNycKkaeTcs
BHM3 K BbIMYCKHOMY KaHarly, BbITECHASI OCTaTKM
OTpabOoTaHHbIX ra3oB.

MeuyaTHasa cxema

[opoxka ans npoTekaHUs 3aNEKTPUYECKOro TokKa,
HaHeceHHasl Ha U3OMSLUMOHHbLIN MaTepuan.
Mcnonb3yeTcs BMECTO NPOBOAOB AJ151 COEANHEHUS]
HeobxoanMbIX BbiBOAoB. [leyaTtHas nnata (PCB)
COOEPKUT MHOXECTBO NeYaTHbIX CXEM.

MnaBkuin npegoxpaHUTenb

OnekTpu4eckoe yCTPOMCTBO, 3alumLiatoLLee Lenb
OT crnyyanHou neperpysku. Yawle Bcero npego-
XpaHUTENb COOEPXKUT HU3KOMMAaBKWA MeTannu-
YeCKWI 3MeMEHT, pacHUTaHHbIN Ha neperopaHue
npu onpefeneHHoOM dNeKTPUYECKOM TOKE U
npepbiBaHue Lenu.

MnaHeTapHbIA pegykTOp

Cuctema LUecTepeH, B KOTOPOK 3ybuaTble koneca
(oT AByx 1 Bonee] BpaLLalTCa BOKPYr LEHTpanb-
Horo 3ybuaTtoro koneca. BcTpevaetcsa B psge
TpaHcMUCCUIA 1 NpMBOAAX CTapTepa.

Mnockas ronoska

[onoeka uynHapa 6e3 NCKPUBIEHHBLIX BHYTPEHHNX
KOHTypoB. C Takoi ronoBKON BCTpevaroTcs
MeXaHW3Mbl razopacnpeaeneHnst Tuna sv unm ohv.

MnyHxepHbIM Hacoc

MacnsHbIil Hacoc, COCTOALWMN U3 NIYHXepa,
nocTynaTtensHO nepemeLLaLLerocs B kamepe ¢
OKHaMW.

Mnioc Ha macce

VMcnonb3oBaHume Macchbl (pambl) MOTOLMKIA B
KayecTBe MOSIOXKMTENBHOIO NPOBOAHUKA B LiENW.
MHbIMK crnoBamu, Npu Takol cxeme MOoNoXu-
TEenNbHBINA, UMK MNKCOBON, BbIBOA, GaTapen npucoe-
OVHEH K Macce.

MHeBMaTHUuYeCKkuUn
Vcnonb3yowmnin unn uMeroLwnin oTHoLIEeHne K
BO34YXY UK Opyromy raay.

MoaBecka

KoHcTpykuus, obecneumBatowasi rmbkyto CBA3b
Mexay Konecamu U pamMon Ans CriaxuBaHus
HEepOBHOCTEWN MOBEPXHOCTM AOPOrk, cryXaluas
st NOBbILEHNS KOMGOPTabensHOCTM Npy e3ae.
B nogeeckax LUMPOKO MCNOMNb3YOTCS MPYXXMHBI 1
rugpaenuyeckme amoptusatopbl. Cm. Tenecko-
nuyeckas BUnka n Amoprtusarop.

MoaBWXHbIN HAKOHEYHUK

HeTtanb, koTopas nepemeLLaeTcs NocTynaTensHo.
Ha nepegHeln Teneckonuyeckon BumKke - noa-
BWXKHas (HKHAST]) Tpyba BUIKKU, KOTOpast CKONb3NT
CHapyXv uUnu BHYTPU BEpPXHEN HENOOBWXKHOW

TpyObl.

MoppooH

PesepByap, NonocTs UM eMKoCTb Ans U30LITOYHOM
XNAKocTU. CbEMHBLIA OTCEK B HUXHEW 4YacTu
YeTbIpeXTakTHOro ABuraTernsi, B KOTOPOM CO-
OepXKnTca macro.

MogpamMHuk

3agHsasa YacTb paMbl MOTOLMKIA, HA KOTOPOW
pacnonaratTca cugeHbe, 3agHuii oHapb n
anekTpuyeckne npubopbl. Yacto nogpamHuk
BbINOMHAETCA CbeMHbIM OTHOCUTENBHO OCHOBHOM
pambl.

MoawmnHukmn

MpumeHsitoTea Mexay AByMs paboumMu NoBEpX-
HOCTAMW Ans NPefoTBpaLleHns n3Hoca aeTanen
N CHWKeHUs TenroBbiaeneHusi. OBbIMHO B MOTOLIMK-
nax Ucrosnb3yTCs NOALUMMHUKA YETLIPEX TUMOB:
NOALLUMMHWKN CKOSBXKEHUS, LLIAPVKOMOALUMIHUKMA,
KOHWYECKNE POSTMKOBLIE MOALUMMHUKA U UFOIb-
YyaTble NOALLUMHMKN.

MonoxeHue nonnaBka

BbicoTa, Ha KOTOpPOIA NOMMAaBOK pacnonaraeTcs B
MONJIaBKOBOW kamepe, onpeaenstLlas YpoBeHb
ToMnMBAa.

MonsipHOCTL
3nekTpuyeckoe COCTOsIHME Mosnkoca: UK noso-
YKUTENBHBINA, UK OTPULATENbHBIN.

MonnaekoBasa kamepa

OnemMeHT kapbropaTtopa, cnyxawmin ana crabu-
nM3aunmn ypoBHS TOMMUBA, BHE 3aBUCUMOCTM OT
AaBrneHns Tonnuea, noctynawoulero u3 Haka
CaMOTEKOM Unu HarHetTaemoro Hacocom. [ns
ynpaBneHus TONAUBONOAAKLINM KranaHoM
NCMOMb3yeTCcs MONaBoK.

MNMonnaBok

MnaByunn npeamet. B kap6ropaTopax ucnornb-
3yeTcsa Ans noggepKaHus NOCTOSIHHOMO YPOBHS
TonnMBa 3a CYET OTKPbITUS U 3aKpbITUA
TONIMBOMNOAAOLLENO KnanaHa. Takxke
NPUMEHSIETCH B AaT4MKax YPOBHS XULKOCTH.

MopLueHb

[Jetanb, nepemMeLlatoLLiascs B LMNMHAPE, KoTopas
CMYXXMT ONs ero YNnoTHEHUS U BOCNPUHUMAET U N
nepenaert OaBneHue.

MopLueHb ¢ NIOCKOW rofioBKOM

MopLueHb, BEPXHSAS YacTb KOTOPOro BbINOSIHEHA
MNIOCKON, B OTAMYME OT MOPLLHEN C BOrHYTON 1nn
BbIMYKIOM FOSTIOBKOMN.

MopwHeBoM nanewy,

Maneu, nocpeAcCTBOM KOTOPOro MnopLleHb
NpUCOEeOUHSIETCS K Marol rofoBke wwaTyHa.
OB6bIYHO M3roTaBNMBaETCS U3 CTanu U NPOXoauT
TepMoobpaboTKy B BUAE LemeHTauum. OgHa u3
Haunbonee Harpy>XeHHbIX orop ABuUraTens.

Mopsinok pa6oThl LUNUHOPOB

Mopsamok, B KOTOPOM MPOUCXOOAT BCMBILLKA B
LUUNUHOpax OBuratens, uHadve rosops, nocne-
[10BaTENbHOCTb PabouMX XO[0B, HAUYMHAKOLLMXCS
C NepBoro UMnuHapa.

Mocagka ¢ HaTsaArom (NNOTHaA nocagkal

lMpy Takon nocagke pasMep BHYTPEHHEN U3 OABYX
conpsiraemMbix AeTanen BbINOMHAETCA TakuMm,
4yTObbI OH BbIN HEMHOIO GOnbLUE, YEM Y BHELLHEN
netanu. lNpu 3anpeccoBke BHELWHAS AeTarnb
0BXMMaeT BHYTPEHHIO, 1 BMECTe OHU 00pa3ytoT
MOHOMUTHOE COeaNHEHNE.

MocTosiHHasA xapaKTepucTUKa

Takas xapaKTepucTvKka NPYXUHbI, MPU KOTOPON
OVHAKOBOE YBENIMYEHWNE Harpysku NpUBOAMUT K
0OAVHaKOBOMY U3MEHEHWIO ee AnuHbl. Kpome Toro,
Takue MpYKWHbI Ha3bIBalOT MPYKMHAMK NOCTOSIH-
Horo wara. MpoTUBONOCTaBNSIETCA MPYKUHAM C
MPOrpPEeCCUBHON XapakTEpPUCTUKOW UM YNpyruMm
3neMeHTaM, COCTaBMEHHbIM U3 HEeCKONbKUX
MPY>XUH pasnUYHOiA KECTKOCTH.

MoCTOAAHHbIA MarHUT

MarHuuT, coenaHHbll U3 cTanbHOroO cnnaea,
KOTOprVI [OOJITro0 coXpaHAeT MarHUTHbIe CBOWCTBA,
B OT/IMYNE OT MArKOro >Xernesa u arnekrpomar-
HUTOB.

MoCTOAHHbIN TOK

OneKkTpu4ecTBo NOCTOSIHHOW NONSIPHOCTU, KO-
TOPOE MOXET BbITb MNOCTOSIHHLIM WM NEPEMEHHBIM
no BenuuuHe. Bug anektpunyectBa, KoTopoe
BblpabaTbiBaeT reHepaTopoM MOCTOSHHOMO TOKa
unu Hakannueaet 6artapes. lMpoTuBonocTas-
naeTcs nepeMeHHOMY TOKy.
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MocTtynaTtensHo OBUXKYLUMECS MacChbl

Macca peTaneii, KoTopble nepemellarTcs
noctynatenbHo. B cnyyae nopuHs u wartyHa Kk
HAM OTHOCSAT Maccy TMOpLUHS, Koneu Wu
MOPLUHEBOro Narnblia, a Takke MOSIOBUHY MacChl
LuaTyHa.

MNpepBapuTenbHOe NepemMeLlInBaHKe

Cnocob cmasku paHHUX ABYXTaKTHbIX ABUraTenei,
NPV KOTOPOM MOTOPHOE Macro CMELLUBAETCA C
GEeH3NHOM B TOMNMMBHOM 6ake B onpeaeneHHoOM
COoOoTHoLLIEHMK. CMecb Macna ¢ ToNnnMBOM MHoraa
yrnomuHaeTcsl kak 6eH3omMacnsiHasi CMeCh.

MNMpeaBaputenbHoe nomxartue(noaBecku)
CrteneHb cXaTus NPYXUHbl B HEHarpy>xXeHHOM
cocTtosiHuu. [NpegBapuTenbHOe NomKaTue MOXKHO
N3MeHATb NPy NOMOLUM rasa, NPoKNagokK unun
mMexaHuyeckoro perynatopa. Onpegenser
[OPOXKHBIN NPOCBET NPU ABUXEHUWN MOTOLIMKNA.

MpuBogHOI Ban

Jlroboir Ban, ucnonb3yemblil AN nepegayy Bpa-
weHusi. OBbIYHO BCTpeYaeTCcs Npyu YNoMmHaHum
rmaBHON nepefayy MOTOLMKIOB C KapAaHHbIM
Bariom.

MpuBOAHOM peMeHb

3ybuaTblii peMeHb, UCMONb3yeMblili Ha psiae
MOTOLMKINOB Ans nepejayn BpalleHust 3agHemy
konecy. Kpome T0Oro, npuBoaHon peMeHb
nNpUMeHsieTcs Ans npuBoga pacnpenBaros.
O6bIYHO NMpPUBOAHbLIE PEMHU BbINOSIHEHbLI U3
keBnapa.

Mpunue

JlokanbHoe yTonweHve onpedeneHHoro yJactka
netanu, obecnevmBarolLiee yBENMUYEHNE NPOY-
HOCTW.

MpuHUMN 3Hepronepeaayn

MpuHuMN OEeNcTBUA CUCTEMBI 3aXWUraHus, B
KOTOPOW MpU 3aMKHYTbIX KOHTaKTax npepbiBaTens
NpPoMCcXoAuT HapacTaHue nonsi B 06MoTKax
reHepaTopa nepemMeHHOro Toka. B Takux
cucTemMax pasmblkaHWe KOHTaKTOB MPUBOAMT K
pe3koMy BO3pacCTaHWIO TOKa BO BHELLHEN oOMoTke
KaTyLKN 3aXuraHusl, npeobpasyioLllen BxogHoe
HW3KOE HanpsikeHue B BbICOKOE, KOTOpoe
NOoABOOUTCS K CBEYE 3aXKuUraHusl.

MpuwabpuBaHue

MexaHn4yeckas obpaboTka, B npouecce KoTopon
yaanseTcs MMHMManbHoe KONMYecTBO MeTansna
C Uenblo BbiNpaBreHUs WNW BblipaBHUBaAHUS
NOBEPXHOCTM.

MporpeccuBHas xapakTepucTuka

Takas xapakTepucTuka Npy>XuHbl, NpU KOTOPOK
OOWHaKOBOE YBENWYEHME Harpysku NpuUBOAUT K
NOCTENEHHOMY YMEHbLUEHUIO BEMNUYUHBI, HA
KOTOpYl0 OHa cokpauwiaetcs. Cm. MNMocTtosiHHaA
xapakTtepuctuka u CoctaBHasi Npy>XKuUHa.

MpoayBoYHbLINA KaHan

KaHan B oByxTaKTHOM ABUraTene, 4epesa KOTopbli
cBexasi CMecCb NocTynaeT M3 KPpUBOLUMMHOWN
kamepebl B LMNMHAD.

Mpoknagka

JTio6oi TOHKUIA MSIrkuiA MaTepuan - 06bIMHO NPo6-
ka, KapTOH, acbecT unu MArkuin meTann,
yCTaHaBMMBaeMbIl Mexay ABYMSi MeTannu-
YeckUMM MOBEpPXHOCTAMU Ans obecneveHus
HaJEeXHOro ynnoTHeHus. Hanpumep, npoknagka
FOMOBKW LMMHAPA YMIIOTHAET conpsikeHne 6roka
1 FONOBKW LIMIIMHOPOB.

MpomexyTouHbIk Ban

Ban, pacnonoxeHHbii napannensHo rnaBHOMY
Bany B kopobkax C NpsiMoli BbICLLEV Nepeaaveil.
Ha npomexxyTo4yHOM Bany pacrofioxeHsl Lwecrep-
HW, BBOAMMblE B 3aLenneHne ¢ WecTeEPHAMHU
rMaBHOrO Bana Ans M3MEHEHUs nepeaaToyHoro
OTHOLLIEHUS.

MpotnBoBec
lpys, ycTaHaBnMBaeMbli Ha KOneH4YaTom Bany
Ans ypaBHOBELLMBAHUSA MACC MOPLLUHS Y LWaTyHa.

MpyxuHa
Jdedopmupyemblin anemMeHT, KOTOpbIin JonyckaeT

nepemMelleHmne n obecneunBaet npuHyanuTenbHoe
BO3BpaLleHune. B kauectBe yrlpyr0|7| cpeabl MOXeT
MNCNoJyib30BaTbCA METal1, pe3nHa Uin gaxe ras.

Pa6ouun (MCnonHUTEeNbHbIN)LMNUHAP
YyacTok ruapaBnMyeckoro npuBoaa, BO3Aew-
CTBYHOLLMIA HA WUCMNONTHUTENbHbLIA MEXaHU3M.
MpMeHUTENBLHO K TOPMO3HOW CUCTEME YacTo
YNOMUHAETCS KaK Cynnopr.

Paguatop

YcTpoiicTBO Ang oTBoAda Tenna. Tenno ot paso-
rpeToro Macna unu oxnaxgaroLlen XuakocTu
0TBOAUTCA B aTMocdepy yYepes paguaTtop ¢
OonbLIoi nnowanbio NOBEPXHOCTW, YCTAHOB-
NEHHBIN B BO3QYLLIHOM NOTOKE.

Pa.quyc KpuBoLwiuna

BennumHa cmelleHns nanbsua KpuBoLUuna oT Ocu
KoreHyatoro Bana. B TPaAULMOHHBLIX ABUraTendax
paBHa nofoBuHe Xxoaa.

Pa3pexeHue
BennunHa ypoBHSi YaCTUYHOro Bakyyma BO
BMYCKHOM KOJIIEKTOpPE.

Pama 3akpbiToro tTuna
Tun pambl, B KOTOPOI HWXKHUE TPYObI OXBATLIBAKOT
Asuratersb.

PacnpenBan

KynaukoBblIin Barn, cryalumi ans npeobpasoBaHus
BpallaTenbHOro ABMXKEHUS B NIMHENHOE nepe-
MeLleHne. B ocHOBHOM npumeHsieTcs Ans npu-
BOZaA KnanaHHOro MexaHu3ma Ha gBuratensix c
Tapeneb4yatbiM1 KranaHamu.

Pactouka uunuHgpa

YaaneHue U3HOLLEHHONW NMOBEPXHOCTU UUnMHApa
C Lenblo co3aaHns HOBOWM paboyei NoOBEPXHOCTY.
Monyyaembll B pesynbTate pacTouku AuameTp
unnuHgpa oyget Gonblie, YeM Mpexae U Ha-
3blBaeTCcs "PEMOHTHbIM pa3smepoM”. Cnegosa-
TenbHO, NOCne pacTovkn HeobXoauMo ycTaHae-
nuBaTb MOPLUHU M KOMbLia COOTBETCTBYIOLLEINO
PEMOHTHOrO pasmepa.

n-pP

PacwupurtenbHasa kamepa

YacTb BbIMNYCKHOW CUCTEMbI ABYXTaKTHOrO ABM-
ratens, npefHasHaveHHas ansa ysenuyeHns Krig
N MOLLHOCTW ABUraTens.

Perynsatop
Mpnbop ana nogoepxaHus 3apsagHOro Hanps-
XXeHus reHepatopa B npegenax 3agaHHoOro
AvanasoHa.

Pene

OnekTpuyeckuin npubop, cnyxawun ans
KOMMyTaLUmu B Liensx 60omnbLLOro Toka Npy NOMOLLY
BCMoMoraTenbHbIX uenen HU3koro Toka. Pene
ncnonb3yeTcs Ans KoMMyTaummn 60rbLIOro Toka,
Hanpumep, B Uenu crtapTepa. V3basngaet ot
Heob6XoAUMOCTU MCMOMNb30BaHUS ANUHHbIX
NpoBOAOB GONBLLIOrO CeYEHNs U BblKNoYaTenei
60nbLUION MOLLHOCTY, YCTaHABNMBaEMbIX Ha pyne.

PemeHHOM npuBog

MpuBoA, OCYLLECTBMAEMbIA NOCPEACTBOM PEMHSI.
HanbBonee yacTto BcTpevaeTcs B NpMBOAE ral3o-
pacnpegenuTensHoro MmexaHusMa U TpaHc-
MUCCUK, MHOTAA Mcnonb3yeTcs AN nepegayu
BpaLleHUsi 3aHEMY Komecy.

PeMOHTHbIN pa3mep

TepMUH, NPUMEHSIEMbI B OTHOLLEHUM Pa3MepOB
NOPLUHEN 1 KoneLll, UCTonb3yeMbIX Ansl YCTaHOBKM
nocrne pacTodKu LunuHapa.

PonukoBbii noawunHuMK [loAWwUNHUK, B
KOTOPOM Harpy3Ky HECYT HE LUApPUKK, a POSTUKM.
Ponvkn pabotaioT no cneumanbHbivM GerosbiM
OOPOXKaM M yOEPKMBAKOTCS HA pacCTOsHUM Opyr
oT pgpyra cenapatopoMm. OBbIMHO PONUKM
M3roTaBnMBalTCs M3 CTanu M nogBeprarTcs
TepmoobpaboTke.

PoTopHbIN

CnocoGHbI Bpalatees. [evrartens, [MaBHbIe yarbl
KOTOpOro BpallalTcs, a He nepeMeLlalTcs
nocTynaTesbHo.

PyneBas konoHka

YacTb pambl, criy>kallas onopon Afs BpaLleHus
CTEP>KHSA PYNEBOW KONMOHKM, CBA3bIBAOLLENO pyrb
C NepeaHnM KONecom.

Pyuka raza

BpaluatoLasicst pykosiTka ¢ NpaBol CTOPOHbI pyIs
Ons ynpaeneHust ApoCCernbHOM 3acioHKON [amu).
MpuBoguTCA B AENCTBUE NPY NOBOPOTE Ha cebs.

Pbluar nogsecku

[etanb, LapHUPHO CBA3aHHAsA C paMoli B 3aaHel
Yyactu MoTouumkna. K pblyary noasecku kpenurcst
3aHee KONeco U aNeMeHTbl 3a[iHei NoABECKM.

PblYyaXkHbI MeXaHM3M NOABECKU

Y3nbl, CBA3bIBAOLWME pblyar NOABECKM U aMop-
TM3aTtop TakuM obpasom, 4Tobbl obecneunTtb
NPOrPECCUBHYIO UM BO3PACTAOLLYH XapaKTepuc-
TUKY NOABECKM.
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SAE

CokpalleHHoe HaseaHue ObLecTtBa MHxeHepos
AsTomoOunecTpoutenein. Yncna no SAE dop-
MUPYKOT coboi cuctemy knaccudpmkauum cma-
304HbIX Macen B 3aBUCMMOCTU OT CTEMEHMU
BSA3KOCTY NMPY 3afaHHbIX TEMNepaTypax.

CamoBocnnamMmeHeHue

fBneHve, ovyeHb NOXoXxee Ha AeToHauumio, npu
KOTOPOM MPOUCXOAUT CaMOnpou3BOfibHOE BOC-
nnameHeHWe YacTu TONMMBOBO3AYLLUHOW CMecH,
HaxogsLWenca B OTAANEHHbIX 30HAX Kamepbl
cropanus. Npyn CTONKHOBEHUN BHYTPEHHMUX U
BHELLHUX (DPOHTOB MITaMEHN MPOVCXOAWT 3BOHKUI
MeTanIM4YeCcKnin CTyK, KOTOPbIV Takke HasbliBatoT
OEeTOHaUWOHHBIM.

CBeua 3aXkuraHums

YCTPOWCTBO AN CO34aHUst AneKTpu4eckon ayrm
(Mckpbl) Mexay ABYMS anekTpodamu, pacnono-
JKEHHBLIMU B KamMepe CropaHusi.

CBeyYHoM Konnavok

Konnayok, HageBaeMblii Ha CBEYY 3axuraHus,
KOTOpbIV NepenaeT BbICOKOE HanpsikeHue oT
KaTyLLKM 1 BbICOKOBOJIbTHOIO NMPOBOAA K CBEYe.
KpoMe TOro, Kommayok 4acTo COOEpPXUT
rnomMexonoaaBUTENLHOE CONPOTUBEHNE.

CBobogHbIN X0

BenununHa nepemelleHns 00 Hayvana gencrens
MexaHuama. 3anasfbiBaHue Mexay HadanbHbIM
NPUNOXEHNEM CUNbl U PaKTUY4ECKMM Mepe-
MellleHMeM, Bbli3BaHHOe ocrnabneHnem B coe-
OVHeHUsIX unu rpynne petanein. Hanpumep,
paccTosiHue, Ha KOTOpoe CMeLLaeTcsi TOpMO3Hast
negans 40 Havana AencTBus 3agHero TopMo3sa.

Cepnno knanaHa
YacTb ronoeku UmnmMHapa, Ha KoTopyto onmpaeTcs
paboyas dacka knanaHa M No KOTOPOW Mpouc-
XOAWUT ero ynnotHeHne. BonblWNHCTBO cepen
BbIMOSHAKTCA CbEMHBIMWU MIN MOABEPralTCs
BOCCTaHOBIIEHWIO.

CekTop

[Jetanb cenekTopa, 06bI4HO C 3yObsMM, MOXOXKUMM
Ha 3ybObsi LLeCTepeH, CryXalimmn Ans npueoaa.
CekTop BHeLIHe npeacTaBnsieT cobon YeTBepTb
kpyra (90 rpagycos]. Bctpeuaetca B mexaHu3max
nepeknoYeHns nepeagay n Kuk-ctaprtepa.

CepHasi kucrnota

YXnpgkocTtb (anekTponut], ucnonb3yowasacs B
CBUMHLIOBO-KUCNOTHBIX GaTapesx. Agosutas u
YpesBblYaNHO arpeccuBHasl.

Cxartue

YMeHbLUEHNE pa3MepoB obbema. B oTHoLleHun
apurarternen aToT TEpMUH 0ObIYHO yNoTpednaeTcs
ONs onncaHuns npouecca cKaTusi CBEXEro 3apsiaa
B UMNMHApPE Npu ABWXKEHUM NOpLUHA K BMT.

Cucrtema BMpbICKa Tonnuea
TonnueonogarwLas cuctema € 3MeKTPOHHbIM
ynpaBreHnem CoCTaBOM TOMMUBOBO3OYLLHOW
cMecu. TonnMBO NoAaeTcs BO BMYCKHbIE KaHambl
asuratensa (Henpsmow, pacnpefeneHHbIi,
MOHOBMPbLICK] UMW HEMOCPEACTBEHHO B LMINMHAPbI
(HenocpeacTBeHHbIN BNpbICK). Npyu 3ToM ynpas-
NeHue OoCyLeCcTBNAETCA Ha OCHOBaHWUW WH-
dopMauumn o0 YacTtoTe BpallEHUs U pexumme
paboTbl ABuUraTens, nofy4aemMomn oT AaTUMKOB.

Cuctema 3apsaku

Mpubopbl, kKoTOpble obecneunBaloT 3apsiaky ba-
Tapeu, a UMEHHO: reHepaTop NEPEMEHHOrO TOKa,
BbINPSIMUTENb TOKA U PErYNATOP HANPSHKEHNS.

Cucrtema KOHTpOIsA 3a BbIOpocamu napoB
Tonnuea [NpeacraensieT cobon eMKOCTb,
3anosIHEHHYIO OPEBECHBIM yrneMm, KoTopas
ynaenuBaeT ucnapeHus tonnuea n3 b6aka
nepea TeM, Kak OHM nonagyTt B atMocdepy.
OB6bI4HO yCTaHaBNMBAETCA HA MOTOLMKITbI,
npegHasHaveHHble ana KanndopHum (CLUA),
M COKpaLlleHHO Ha3blBaeTcs cuctemon EVAP.

Cucrema KOHTponsi cuennenus ¢ goporoi (TCS)
OneKkTpoHHasi cuctema KOHTponsi, koTopas
dmKkeMpyeT  npobykcoBblBaHME — Koneca U
YCTpaHseT 3TOT 3ahekT 3a CYET MOHUMKEHUS
MOLLHOCTMN ABuraTensi.

Cucrtema nogayum BTOPUYHOro Bo3ayxa
CucTema CHIDKEHUSI TOKCUYHOCTU OTpaboTaHHbIX
razoB. Cnoco® akTmBmsauum OoropaHust ms-
ObITOYHOro TONMNUBA, NPUCYTCTBYIOLLETO B OTpa-
BGoTaHHbIX rasax, 3a cyeT MoABoJa CBEXero
BO3/yXa B BbIMYCKHYIO CUCTEMY.

Cucrtema cMa3Ku C CyXuM KapTepom

CucTema cMmasky YeTblpexTakTHbIX aBuratenein, B
KOTOpPOI Macro XpaHWUTCS He B NogdoHe, a B
oTaenbHoM MacnsiHom 6ake. Ctekatwulee B
nogAoH Macno yaansietcs oTKauduBaloWum
HacocoM Tak, YTOObl OH MOCTOSIHHO OCyLUarcs.

CkopocTb
CkopocTb, YactoTa BpaweHusa. Mepa nepe-
MeLLEHUS.

CkpbITasi Tennora

KonnuectBo nogeoauMoro Tenna, HeobxoaMmoe
NS NnepeBo/a BeLLECTBa U3 TBEPAOrO0 COCTOSIHUS
B XKMOKOE UMK U3 XMAKOro B razoobpasHoe 6e3
N3MEHEHUsI TEMMNEPaTYpbI.

Cmaska

YcToilunBasi cMecb MeTannocogepalimnx Mo-
HoLLMX J0BaBOK M cma3oyHOro Macna. B kauectse
MOHOLLMX [0BaBOK MCMONb3YHTCA COeAMHEHUs Ha
OCHOBE Kanbuyst u nuTusl. Cry>KnUT Anst CHKEHNS
TPEHUSI MeXaY TPYLUMMUCS NOBEPXHOCTAMMU.

Cma3ska Ha nporap

Cucrema cMasku, npu KOTOPOI Macno TepsieTcs
nocrne eavHOBPEMEHHOrO NoABoAa kK paboynm
noBepxXHOCTsIM. Takasi cucteMa cmMasku UCnorb-
3yeTcsl B ABYXTaKTHbIX ABUraTeNsix.

Cob6auka (Kyrna4ok)

dukcaTop, HaxoasLWmincs B 3aLEnSIeHNn ¢ Xpano-
BMKOM, MHOrAa UCMonb3yeTcs Ans npenotepa-
weHuss obpatHoro aswxeHus. lNpu aTtom gBe
AeTanun MoryT coeanHaTbC Unu pasobLiaTtbes
apyr ot gpyra. lNpumeHsieTcs B kopobkax nepenay
Onst COeAVHEHUS ABYX LLECTEPEH, PaCTONOXKEHHbIX
Ha ogHOM Bany.

ConeHoupg

YCTPOMCTBO C 3NEKTPUYECKUM NPUBOAOM,
npeacraenstoLlee coboi CepAeyHVK U3 MSrKoro
)Xenesa, BTArMBaemMbli Noa AOEWCTBUEM
anekTpoMarHuTHoro nonsi. O6bIYHO CNYXUT B
KavecTBe pene cTapTepa.

ConpotuBnexHue

OnekTpuyeckoe conpoTuBneHue. EguHuua ms-
MepeHus - oM. CnocoBbHOCTb aneMeHTa anek-
TPUYECKON Lenu NpoBOAUTL 3NEKTPUYECKUi
TOK. 1 OM (conpoTuBreHne) = 1 BoNbT (Hanpshke-
Hue) /1 amnep (TOK).

CocrtaBHas npyxuHa

lNpyxXMHa C TakoM XapakTepUCTUKOM, nNpu
KOTOPON OAMHAKOBOE YBENIUYEHWE Harpy3ku
Bbl3blBAeT HEOAWHAKOBOE W3MEHeHue ee

AnuvHbl. [1poTUBONOCTaABNSETCA MNPYXWMHaM C
NOCTOSIHHOW n nNporpeccuBHom
XapaKTepUCTUKOMN.

CocTtaBHOM CUIOBOM arperar (gBuraTenb
HEMOHOGNOYHOM KOHCTPYKLUMN)

CunoBoii arperart, y KOTOpoOro asuratens u
Kopobka nepefay npeactaBnsalT cobon oT-
AenbHble y3nbl. CpaBHUTE C MOHOGMOYHBIM
asuratenem.

Cnuua

CTtepeHb M3 NPOBOJIOKU, OAUH KOHEL, KOTOPOro
pa3BanbLIOBaH, a Ha ApyromM HapesaHa pesbba.
Cnyxut gns cea3u oboga koneca co CTynuuen.
YKecTkasi, HeoTbeMNIEMas YacTb Koneca, coe-
OVHSsIoLWasn LUeHTp ¢ nepudepnen.

CTabunuTpoH

OnekTpuyeckuii Npudop, AoMycKatowmin ynpaens-
€MYH YyTEUKY TOKa Ha 3eMo Npu NpPeBbILLEHUN
HanpsS>XeHNnemM HEeKoro 3afaHHOro ypoBHS.
M36bITOUHbIN TOK NPOSIBRSIETCS B BUAeE Tenna.

CTtaTunyeckoe TpeHue (TpeHue NoKosl|
HavyanbHoe conpoTuBneHWe nepeMeLLeHunio.
lMocne ero npeofoneHust fetanb nepemellaeTcs
cylecTBeHHO nerye. [maBHbIM oBpa3om npu-
MeHsIeTCA B OTHOLLEHUW noaBecok. He cneayet
nyTaTb C TpeHuem conpoTueneHus.. Ctatnyeckoe
TpeHue cyuecTByeT TONbKO Toraa, Korga
nepemeLleHne OTCyTCTBYeET.

CTteneHb cxartus

OTHocuTenbHas BenuuuHa, obosHavarowas cre-
NeHb, C KOTOPOW COOEPXKMMOE LNMHAPA CXKUMa-
etcs nopwHeM. CTeneHb cxaTtus NpeacTaBnsieT
cobon OTHoLWeHWe CyMMbl obbema uMnuHapa
(paboyero obbema) n oobema kamepbl CropaHust
K 06 bEMY KaMepbl CropaHusl.

CTtexmomeTpuyeckoe COOTHOLUEHUe
OntumanbHoe OTHOLLEHME BO3adyxa K TOMNUBY B
XUMUYECKOW peakunmn ropeHuns. NpumMeHnTensHo
K 6EH3MHOBLIM ABuUraTenam pasHo 14.7, To ecTb
14.7 yactam Bo3gyxa K 1 yacTtu Tonnumea.



C-10

CHOBapb TeXHNn4eCKux TepmmHoOB

Crouka

YKecTknil, NpOYHbIA CTPYKTYPHbIA 3nemMeHT. B
nepegHen TenecKonuyeckow Buike Tpybyartas
YyacTb, 3aKpenneHHasi B TpaBepcax BWUAKM, NO
KOTOpOW nepemeltaeTcs NOABUXKHBLIN HaKOHeY-
HUK.

Crymuua
lleHTpasbHad YacThb Koseca

CynmopT

OneMeHT rMapaBnMyYeckon TOPMO3HON CUCTEMBI,
OXBaTbIBa}OU.lMIZ ONCK N Cl'ly>KaLLI,I/IIZ KopnycomM and
I'IOpLIJHGI7I N TOPMO3HbIX KOJ1040K.

Cyxas runb3a
MMnb3a yunuHapa, He nMelLwasn KoHTakTa ¢
oXnaxkgatoLLen XUAKOCTBIO [CM. MOKpasi 2Urib3a).

CuenneHue

YCTPOWCTBO Ansi COEAMHEHUSI U pa3beanHEHUSs
ABuratens u BeayLllero koneca, paspaboTaHHoe
Takum 00pa3oM, YToDbI B NH000M MOMEHT BpEMEHM
OHO Morno 6bl obecnevnTb UX NNaBHOe U Mo-
CTeneHHoe CoOeaVHEHNE.

TapenbuatbIi KnanaH

KnanaH TpaguUMOHHOW KOHCTPYKLUMM, UCMOSb-
3YIOLLMICS NOYTM BO BCEX FOMOBKaX LMNuMHApa.
MpoLle roBopsi, CTEPXKEHb, HA KOHLE KOTOPOro
HaxoaMTCs AMCK, OTKPLIBAOLLMIA U 3aKPbIBAOLLIWIA
KaHanbl B rofoBKe.

TaxomeTp
Mpnbop Ans maMepeHus 4actoTbl BpalleHus
nsurartens (06/mMuR).

Teneckonuyeckasi KOHCTPYKLUSA

[Be TpyObl, 13 KOTOPbIX OAHA MIIOTHO YCTAHOBMEHA
B ApYryto, Npyn 3ToM TpyObl MOryT NepemMeLLaTbCs
OTHOCUTENbLHO Apyr Apyra nogobHoro Teneckony.
B COBOKYMHOCTU C NPY>KUHOW W MMApPaBIINYECKAM
amMopTM3aTOPOM LUMPOKO WUCMONb3yeTcs B
KayecTBe nepegHein NogBECKU, Ha3bIBAeMOMN
Teneckonuyeckom BUMKOM.

Tepmuueckun KNp

OTHoLleHMe norne3Hoi paboThl, BbipabaTbiBae-
MoV aBuratenem, kK Tennote, nogBoAUMON OT
paccMaTpuBaemoro Tonnuea.

TepmocudoHHOe oxnaxageHue

Cuctema oxnaxxgeHusl, OCHOBaHHas Ha NpuHLUmne
€CTEeCTBEHHOW LIMPpKynauMn xuakoctn. Ectect-
BEHHas UMPKYNAUUS Bbi3BaHa pasnuyvem B
NAOTHOCTW XUAKOCTU MPU PasnuUyHbIX TEM-
nepatypax, Npu paBHbIX 0BbeMax XUAKOCTb C
fonbLlein TeMnepaTypoil BECUT MeHbLUE U3-3a
MeHbLUEN NNOTHOCTN.

TepmocTart

TepmouyBCTBUTENLHOE YCTPOWCTBO, Criyxallee
OnSa ynpaBneHUsa pacxofoM oxnaxjatolen
XWUAKOCTU Yepe3 paguartop. TepmocrtaT obecne-
YMBaET CTAOMIBHYIO TEeMNepaTypy ABUraTens.

Tok

BenuyuHa Toka B 3neKTpU4eckomn uenu, us-
mMepsemas B Amnepax unu A. 1A (tok) = 1B
(HanpsibkeHne) /KOm (conpoTuBneHue).

Tok BTOpU4UHOM OOMOTKM

TOK BbICOKOTO HanpsbkeHWs, NpoTeKaloLWmin BO
BTOPUYHON OOMOTKE KaTyLIKM 3a)KMraHus,
BbICOKOBOJSISTHOM MPOBOAE U 3MEKTPOAAX CBEYUM
3aXkuraHums.

Tok nepBUYHON 06MOTKM CM.
Huskoe HanpsbkeHue.

Tonkartenb

Linnungpuyeckas getanb, KoTopas HaxoauTcs B
HEMOCPEACTBEHHOM KOHTaKT€ C  Kynadkom
pacnpedpana v NpuBoAUT B ABWXKEHMUE
KnanaHHbI MEXaHU3M. Mepenaet

nepeMeLLeHne oT Kyradka K LUTOKY KranaHa, Kak
HenocpeaCTBEHHO, Tak W 4Yepe3 LWTaHry u
KOPOMBICIIO. TonkaTtenu MexaHu3ma
rasopacnpegernenns tuna DOHC, kak npasuno,
cogepxat perynupoBOYHbIe LuaibbI.
Wcnonb3yeTtca Ans nepegayn nepemMmelleHns B
cuenneHnn unv B MexaHusme rasopacnpege-
NeHnsa ¢ BEPXHUM pacrornoXeHnem KrnanaHos.

TonnueoBO3AyLLUHAaA CMeCb

3apag, cocTtosAwmMin U3 TonnuMBa U BO3Ayxa,
nocTynarwoLLuin B asuraterns. Cwm.
CTexnomeTpuyeckoe OTHOLLEHME.

TonnueoBo3aOyLIHOE COOTHOLLIEHUE
Mponopunu, B KOTOPbLIX HEOGXoaMMO cMellaThb
TOMMMBO C BO3OYXOM AJisi 06pa3oBaHus roptoyeit
CMecMm.

Topmo3Hoi 6apabaH
Oetanb 6apabaHHbIX TOPMO30B, BpaLLaLLancs
BMECTE C KOINECOM.

Topmo3HoM AUCkK

[eTanb rugpaBnnyeckon TOPMO3HON CUCTEMBI,
KOTOpas KpenuTcs Ha Korece u Bpallaetcs
BMECTE C HUM.

TopMoO3HbIe Konoaku

[eTanun TOpMO3HOI CUCTEMbI, HA KOTOpble
HaHOCUTCA (PPUKLIMOHHBIN MaTepuan u KoTopble
npu TOPMOXEHUN Haxo[aTcs B Henocpen-
CTBEHHOM KOHTaKTE€ C TOPMO3HbIM AUCKOM (B
cryyae OMCKOBbIX TOPMO30B) UMK C TOPMO3HbLIM
BapabaHom (B cnyyae bapabaHHbIX).

Touka onopbl (0Cb WapHUpa]
Touka, OTHOCUTENBHO KOTOPLI NOBOPAYUBaAETCS
pbiyar. Cm. Pblvar.

TpaBepca (MOCTUK)

Hetanb, coeauHsaowaa ase apyrue. lNpn Tpa-
OVILMOHHBIX PYIIEBOM YNPAaBNEHUN U KOHCTPYKLMN
nepenHen BUINKN BEPXHSAS N HKHAS TpaBepChl
COEOVHSIIT CTEPXEHb PYNEBON KOMOHKU C
nepbsMy NepeaHen BUNKK.

TpaH3UCTOpHOE 3aXXuraHue
CucTtema 3axuraHusi, B KOTOPOW BCS KOMMYTaLms
OCYLLECTBISIETCA B LIENSAX TPAH3UCTOPOB.

TpeHue

ConpoTuBNeHne mexagy OBYMsl Tenamu, Haxo-
OSLWMMUCS B KOHTaKTe M nepemMellarLlLimMMncs
Opyr OTHOCUTENBHO Apyra.

TypboHarHeTaTtenb

LleHTpobexHoe ycTpoWCcTBO, NPUBOAMMOE BO
BpalleHne oTpaboTaBwMMK rasamu, KOTopoe
MOBLILLAET JaBMNeHVe Bo3ayxa Ha Brycke. OBbMHO
npuMeHseTcs ANa yBenuyeHus nones3Hown
MOLLHOCTM ABuratens 3agaHHoro pabouero
obbema.

TypGyneHTHOCTb

3aBuXxpeHnUs B KMOKOCTM UK rase, 0COBeHHO npu
HaMoMHeHUN uunuHapa cBexum 3apsgom. B
pa3yMHbIX npegenax TypOyneHTHOCTb MOXeT
CNocobCcTBOBaTL XOPOLLEMY CrOPaHWIO.

Yrnesopgopoabl
CoengvHeHus yrmepoaa u Bogopoga, cnyxaiime
OCHOBOW 1151 BCEX CMA30K U Macer, Nofy4YeHHbIX
13 CbIpoli HedpTw.

Yron HaknoHa pyneBomn KOJIOHKU
Yron HaknoHa ocu pyrneBOi KOMOHKU OTHO-
CUTENbHO BEPTMKANW.

Yron onepexeHus 3aXxuraHus

MomeHT oOGpa3oBaHUsA MUCKpbl HA CBeYve 3a-
XWUraHusi, BblpaXeHHbIN B rpagycax nosopoTta
KoneH4yatoro Bana go BMT unu B munnumertpax
[0 OOCTUXKEHNS MOPLLUHEM BEPXHEW TOYKM CBOETO
xofa.

YpaneHue Harapa

Ounctka Kamepbl CropaHusi, BNyCKHOro TpakTa u
CUCTEMBI BbINyCKa OT HaKOMUBLUMXCS Yrne-
POAMNCTBLIX U NPOYMX OTIIOXKEHUIA.

YoenbHbIn Bec (SG)

[MokasaTenb COCTOSAHUS AMNEKTPONuTa, Xapakre-
pU3yoLLMiA cTeneHb 3apsKEHHOCTU
CBUHLOBO-KUCNOTHOM 6GaTtapeu. Kputepun
NAOTHOCTU 3NEKTPOnUTa MO OTHOLUEHUIO K
BOZE.

YHuBepcarnbHbIA UK KapgaHHbIA WwapHup (UJ)

LLapHup, gonyckawwmii nepemMelleHne B AByX
nrnockocTax. Cnyxut Ans nepegayun BpalleHus ot
BeayLwiero sana segomomy nog yrrnom. OBbluHO
BCTpeYaeTcs B rMaBHOl nepefaye ¢ KapAaHHbIM
Barnom.

YnpaBneHue LIeHTPOM CTynuLbI

Cxema pyneBoro ynpaeneHuss MOTOLMKNA, B
KOTOpOW MPUMEHEHLI aBTOMOGUIMbHBIE TEXHO-
norum Takum obpasomM, YTO OCb ynpaBleHus
KOIecoM HaxoauTcsl B Npesenax caMmoii CTynuLb.

Ynpyras nepenaya (aemndcep]
Ypaponorfnowarwmin  (aMmopTusnpyoLmin) ane-
MEHT B TpaHcMmuccun. Pe3nHoBbIN gemndep
ynpyron nepegayv obbIMHO pacrnonaraeTcs Ha
3aHeM Korece Mexay CTynuuen n gepxatenem
3BE3[0YKM W CIY>XUT ANs NOMMOLLEHNS PbIBKOB B
TpaHcMmucenn. Ha HekoTopbix ABuratensx Ans
OeMndupoBaHnsa pe3kMx U3MEHEHUIN KpyTALLEro
MOMEHTa U, Takum obpasoM, crraxuBaHus
nepegayn, npuMeHseTcs NOANPY>XMHEHHas
KynadkoBas Lainba, kotopasi ycTaHaBnMBaeTCs
HanpoTUB aHanormyHom 3adUKCUPOBAHHOM
KynaykoBOW LIanbbI Ha conpsiraeMoMm Barny.
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YpoBeHb Tonnuea

YpoBeHb TOMNMBA B MOMNMIABKOBOW Kamepe.
PerynvupoBka ypoBHS1 TONMMBa OCYLLECTBMSETCS
nyTeM U3MEHEHUS NONOXKEHNS MOMNaBKa.

YckopuTenbHbIA Hacoc
YcTponcTBO kapbiopaTopa Ans BPEMEHHOro
yBEJIMYEHNS KONMMYECTBa NoJaBaeMoro Tomnnvea
[ona oboraweHus cmecu], cnocobeTByloLlee
YNYYLIEHUIO YCKOPEHNS.

YCTONUMBBIN K pacTshkeHUIo
MaTepuan c BbICOKMM COMPOTUBIEHUEM
pacTsbkeHuto. XKecTkui.

®daza

MOMEHT OTKPbITUSI U 3aKPbITUS KanaHoB UMK
BocnnameHeHusa B uukne asuratens. OObIYHO
Bblpa)kaeTcs B rpagycax NoBopoTa KONeH4yaToro
Bana unu NMMHeHoOM nepemMeLLeHNN NMOPLLHS.

®das3bI razopacnpeneneHus
MOMEHTbI OTKPLITUS U 3aKPbITUSA KNanaHoB, YETKO
B3aMMOCBA3aHHbIE C MOMNOXEHUEM NOPLLHS.

®Pukcarop

MexaHuuyeckoe yCTpOMCTBO, OrpaHuyMBatoLLee
nepemelleHne, HanpuMmep, B CENEKTOPHOM
MexaHu3Me Kopobku nepeaau.

®dopcyHka
YCTpoWCTBO AN BNPbLICKUBAHUSA XUOKOCTH.
MpumeHseTca kak ans Tonnvea, Tak 1 Ansg macna.

®dyTopkKa

YCTpoONUCTBO AN BOCCTAHOBMEHUS pe3bbbl,
npeacrtaesnswowee cobonn pe3bboBy BTYIIKY,
KoTopas 3aMeHsIeT cobol NOBPEXAEHHYIO pe3bby.
OB6bI4HO UCTIONB3YeTCs AN PEMOHTA COPBaHHbIX
pe3bh B OTBEPCTUSAX MOA, CBEYY 3aKUraHus.

HT [3#4 T1n) -BbICOKOBOSLTHLIN
0O603HauEHNE ANEKTPUYECKON Lienn OT BTOPUYHOM
OOMOTKM KaTyLUKN O CBEYUN 3aXKUTraHUsI.

Xapakrepuctuka npocuns MNprMeHUTENBHO K
LUMHaM - 3TO OTHOLUEHWe BbICOThbI Mpodunsa K
WwupuHe npodunsa. PaHblle XapakTepuctuka
npocouns wuH 6bina paBHa 100% [To ecTb
LUMpUHA U BbicoTa Npoduns Bbinm oguHaKoBbIMM),
OOHaKoO  Ha  COBPEMEHHbIX  MOTOUMKIAX
UCNONb3YHOTCH  HU3KONPOMUIbHLIE  LUWHBI, Y
KOTOPbIX XapakTepucTuka npocpuns npubnu-
3uTernbHo pasHa 80 %.

Xop,

JInHenHoe nepemelyeHne y3na. B nopLuHeBbix
ABUratensax paccTosHue Mexay KpanHum
BEPXHUM W KPAWHUM HWKHUM MOMOXEHUAMMU
MOPLUHSA, TO €CTb PacCTOsTHUE MexXay BepxHeu
MepTBOi Toukon (BMT) u HuxHen mepTBOM
Toukon (HMJ1.

Xopa knanaHa
BbicoTa nogbema knanaHa Hag ceanom npu ero
OTKPbITUN.

XonocTton xoa Kynauka

Mepvog BpaLLeHKs Kynadka MexaHM3mMa rasopac-
npeaeneHns Unn KOHTaKTHOrO NpepbIBaTens, npu
KOTOPOM KrianaH OCTaeTCsl 3aKpPbITbIM, & KOHTaKTbI
npepbiBaTens 3aMKHyTbIMM.

XoHuHroBaHue

Cnocob OOCTUXXEHMS BbICOKON YNCTOTbI NOBEPX-
HOCTWM M TOYHOCTU pasmepa (CBbllle OAHOW
OECATUTBICSYHON [ONKW AtoiMa), HanpuMep, npu
o6paboTke 3epkana uunuMHapa, B pesynbTate
MeAfEHHOro nocnefoBaTeNbHOro npolecca
abpasnBHOro TpeHusl. XOHUHroBaHWe noaobHo
LWN1OBKE, HO OHO BLIMOMHSETCS CYLLECTBEHHO
MearneHHee. XOH MOXeT UCMonb3oBaTbCs Ans
MaToOBaHWsA UMNMHAPA, T.K. OH OCTaBnseT nocre
cebsi Hernybokue nepekpeLLmBaroLLMecs: pUCKK,
cnyxawue ans yaepxaHus macna, cMasbl-
BaIOLLIEro MOPLUHEBbLIE KOMbLiA.

XpanoBuk

Koneco nnu cektop ¢ HaKMOHHbIMW UMK KO-
pOHYaTEIMM 3yObsIMU, B KOTOPbIE MOXET YNNPaTLCH
cobayka ans UCKoYeHus obpaTHOro nepeme-
LeHusa unm obecnevyeHnss ogHOHAMNPaBIEHHOIO
npuBoAa C BO3MOXHOCTbIO CBOOOAHOMO X044, Kak
B KMKCTapTepe.

LleHTpoGexHas cuna

Cwuna, Bo3geincTBytolas Ha npeameT, nepeme-
LUAIOLLMACA  OTHOCUTENMBHO HEKOM TOYKU, W
HanpaBneHHasi oT Hee. [NMpoTuBoNonoXxHas en
cuna HasblBaeTCcs LEHTPOCTPEMUTENLHON, U
OHa pAelcTByeT MO HanpaBfeHWlo K TOuKe,
OTHOCMUTENBHO KOTOPOI NPOUCXOAMUT BpaLleHMe.

Llenb razopacnpegenutenbHOro MmexaHu3ma
Llenk, npy NOMOLLM KOTOPOW OT KONeH4YaToro Bana
OCylLecTBNAETCS NpMBOA pacnpegenurens-
Horo Bana (oB).

Uenb IPM
Cwm. Llenb rasopacnpepgenurtenbHOro mexa-
HU3Ma

Llenb nepeaHen nepenaum Llens, paboTatowas
B YCMOBUAX BbICOKMX Harpysok, KoTopas
coeauHsieT apuraTenb ¢ KOpobKoW nepenad B
COCTaBHbIX CUNOBbIX arperatax unu
KoneHyaTblh Ban ¢ MyqTOW cuUenneHus B
MOHOOMOYHbIX ABUraTENSAX.

Lukn OtT0

Pabouunin uukn yeTbipeXTakTHOro asuratens, a
WUMEHHO: HamnosHeHune, oxatne, paboynin xoa u
Bbinyck. CM. Take [BYXTakTHbIA 1 YeTbipex-
TakTHbIA LIMKT

Lvnunpp

O6bemMHas reomeTpudeckas durypa ¢ napan-
nenbHbLIMU CTEHKaMW, B OCHOBAHWU KOTOPOWN
HaxoauTCs OKPYXHOCTb. lNMpUMEHUTENbLHO K
MoOTOUMKNaM - getanb, B KOTOPOW 0ObIYHO
pacnonaraeTcsi NopLUEHb.
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Liununapuyeckas npyxuHa

Cnupanb 13 ynpyron ctanu pasnuyHbiX hopm u
pasMepoB, NOBCEMECTHO BCTpevalwLlascs B
MOTOLMKNE, HanpuMmep, B KayecTBe YnNpyroro
anemeHTa NoABECKUN UNK KranaHHOro MexaHu3ma.

YeTbIpexTakTHbIA LWKI

Pabounii umkn gBuraTensi BHyTPEHHETO CropaHus,
npu KOTOpOM cropaHue (paboumii xofn) npouc-
XOAMUT Ha KaXkOoOM BTOPOM XO4e MOPLLHS BHUS3.
Takum obpasom, YeTbipe npouecca (HanorHeHne,
cxkaTtue, pabounit xof, BbIMYCK) NPOMCXOANAT 3a
yeTblpe xoaa (aBa BBEpPX, ABA BHU3) NOPLUHS.. CM.
Tarke [JByXTaKTHbIA LK.

LWar
HomuHanbHoe paccTosiHue Mexay ABYMSI YETKO
onpeaeneHHbIMM ToYKamu, Hanpumep, 3yobsmu
LIEeCTEPHU, BUTKAMU NPYXWUHbI UK porivkamu
Lenu.

LLlapukonoAwmnHuK

MoaWmMNHKK, COCTOSALLMIA N3 3aKamneHHbIX BHYT-
PEHHEN N HAPYXXHOW 0DOWMbI, MEXOY KOTOPbIMM
pacrnonaratoTcsl 3aKaneHHble CTarbHbIE LLAPUKM.

LWaTyH

[HeTanb nopLuHeBoro Apuratens, coeamHsoLLas
MOpLUEHb C KOMEHYaTbiM BanoM MOCPenCTBOM
BonbLLION (HWXKHEN) 1 Manow (BEPXHEN) rONOBOK.

Llenka (Bana)
Pabouyast noBepxHOCTb NOALUMMHMKA Bana.

LLlecTtepHM NnepeaHen nepegaumn

Mapa conpshKeHHbIX 3yOyaThbiX KOMec, CBA3bI-
BatoLLias KoreH4aTbli Ban ¢ MydTol cLuenneHus B
OBUraTensix MOHOOMOYHON KOHCTPYKLUN.

LecTepHsa

CTporo rosopsi, B OTHOLUEHUWN TPaAHCMUCCUM
-MeHbLLast U3 ABYX CONPSPKEHHbIX 3yByaTbiX Komec.
OpHako YacTo 3TOT TePMUH UCMONb3yeTca no
OTHOLWIEHUIO K N6bIM 3y6yaTbiM Konecam.
Bonblwas wectepHa [unu 3sesgoyka) obbI4HO
HasblBaeTcs 3ybyaTbiM KONEecoMm.

LLinHa c 6pekepom

LLnHa, nogobHast No KOHCTPYKUUM pagnansHOM
LUMHE, HO C BHELLUHVM OMOSICIBAHNEM MOZ YoM K
oboay koreca.

LLiuHa ¢ paguanbHbLIM pacnoroXeHuem

HUTEN Kopaa

LnHa, y koTopoi crnou TKaHW B Kapkace pac-
MONOXEHbI paguarnbHo, a He Mo AvaroHanm.
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CHOBapb TeXHUn4eCKnx TepMmmHoOB

OKCLEHTPUYHbIN (AKCLIEHTPUK)
He ueHTpanbHbIi. CMeLLeHHbIV naneu, npume-
HSIIOLLMIACA Ons NpUBo4a U Nepeaaqn ABKEHUS.

AnekTpon
MpoBoAHMK, MO3BONSAIOLLNIA OTBOAUTL ANEKTPU-
YECKMNI TOK.

OnekTponur
PacTtBop knucnotb! (pexe Lernoyu), 3anMeaemMslii B
aKKyMynsiTOpHyto 6aTapeto.

OnekTpomMarHuT

YcTpoiicTtBo, obnagatowee MarHMTHbIMU CBOWA-
CTBaMu MpuU NpOTEKaHUM Yepe3 HEro anek-
TPUYECKOro Toka, KOTopoe NMpUMeHsieTcs Ans
co3gaHusa nokanbHoro nons. O6Gnagaert
CBOWMCTBOM MPaKTUYECKU MOSIHON, MIHOBEHHOW
NOTEPW MAarHWUTHBIX CBOWCTB NPU UCYE3HOBEHNM B
0OMOTKax 3reKTpUYECKoro Toka.

AneKTponpoBOAHOCTL

OTcyTCcTBUE NOBPEXAEHUM UMK NPENATCTBUNA Ha
nyTn 3NEeKTpU4YeCKoro Toka. ManeHbkoe unu
HEN3MepUMoe CONpPOTUBNEHNME.

AdhbeKTMBHLIN 06BLEM LnNuHApa

O6beM, BbITECHAEMBI MOPLUHEM ABUraTENst Npu
ero nepemetleHun n3 HMT B BMT, B HEKOTOPbIX
crnyyasix OH MOXET HE3HAYUTENbHO OTNMYATLCS
oT pabouero o6bema, nony4aemoro M3 auameTpa
uMnuHapa u xoaa nopLuHS.

KO6ka
YacTb NOPLUHA, pacronoXeHHas HUKe NopLu-
HEBOTO NarbLia U KaHaBOK Mo/ NOPLUHEBLIE KOMbLA.

Akopb

[etanb anekTpunyecknx npudopoe (coneHousg,
reHepaTtop WUnu aneKkTpomarHuT), cogepalias
anekTpuyeckne oOMOTKM, B KOTOPbIX FreHe-
pupytoTca (BO30YXKOAOTCH) 3NEKTPUYECKUIA TOK
unu MarHuTHoe none. Cwm. Mar
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