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OnuncaHne pabotbl 1 ycrponctso AKIMI - SHUMKNONeans
AMNOHCKUX MalUWH

[TocMOTpeTb KOMMEHTapuu Hantu

B OHUMKNonegum

. NoHATHE aBTOMaTUYECKON TPAHCMUCCUN

. f'mapoTpaHcdhopmaTop

. MnaHeTapHble psaabl

. O TopMo3ax 1 GpUKLMOHAX

. [MapaBnMyeckas cMCTEMa aBTOMATUYECKON TPaHCMMUCCUU

MepekntoyeHune nepegay B AKT

. MexaH13Mbl NOACTPONKM AABAEHUS

. JononHutenbHble MexaHn3Mbl B AKTT.

. OcO6EHHOCTM aBTOMATUYECKOW TPAHCMUCCUM C SNEKTPOHHBIMU CPeACTBaAMMN YPABAEHUS U KOHTPO/S
JY-TpaHcMuccms).

1. NMoHATME aBTOMATUYECKOMN TPaHCMUCCUMN.

[nsa noHumaHusa cyTM aBTOMAaTUYECKOW TPAHCMUCCUW CPaBHUM €€ C NPOCTON MexaHU4YecKoWn
TpaHcmuccuen. PaccMoTpum BKpaTLe rMaBHble KOMMOHEHTbl aBTOMATUYECKON TPaAHCMUCCUU U OYHKLUN,
KOTOpble OHM BbIMOMNHAT ( puc. 1)
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Puc.1l. FnaBHble KOMMNOHEHTbI aBTOMATU4YeCKOMN TPaHCMUCCUU:
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1) TmngpotpaHcopmatop (') — COOTBETCTBYET CLEMNNEHUNIO B MEXaHW4YeCKOW TPaHCMUCCUMM , HO He
TpebyeT HenocpeaACTBEHHOO YrpaBrieHUs CO CTOPOHbI BOAUTENS.

2) TlnaHeTapHbIN pag - COOTBETCTBYET OMOKy LUecTepeH B MexaHu4yeckon kopobke nepegad v Cnyxut
ONs M3MEHEeHMs1 nepenaTovyHOro OTHOLIEHUS B aBTOMATUYECKOW TPaHCMUCCUM NpU  MepekntoyeHnm
nepeau.

3) TopmosHasa neHTta, nepeaHuii OPUKLMOH, 3aHUA PPUKLMOH — KOMMOHEHTbLI, MOCPEeACTBOM KOTOPbIX
OCyLLeCTBMNSeTCA NepeknoYeHne nepeaau.

4) YCTpOMCTBO YyMpaBneHUs — OCyLLEeCTBMSeT KOHTPOSb 3a NepekrtoYeHnem nepeaad B TpaHCMUCCUN co
BCTPOEHHOW 3MNEKTPOHHOW CUCTEMOW yNpaBreHus.

ABTOMaTMyeckas TpaHCMUCCUS MEPEKroYaeT nepegadm CamoCTOATENbHO B 3aBUMCMMOCTU OT CKOPOCTM
aBToOMObUNA 1 obecnevmBaeT BOAUTENIO MPUSATHBIE U KOMOPTHbLIE YCMOBUS ANA BOXAEHUS aBToMOOuUns.
Ot BoauTens nuwb TpebyeTca BpyyHyto BbIOpaTh HanpasneHe ABMXKEHUS MallnHbL: BNePES Unn Hasaa.
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2. T'mppoTpaHccpopmaTop. Ob6Liee yCTPOUCTBO U NPUHLUN AEUCTBUSA.

MvapotpaHccopmatop (I'T) (Mnu torque converter B 3apybexHbIX NCTOYHMKAX) CAYXUT AN nepegayv
KPYTSLLEro MOMeHTa HenocpeACTBEHHO OT ABUraTens K afnemMeHTam aBToMaTuyeckon Kopobku nepepad
(AKTT) n cocTonT 13 criefyoLwmnx OCHOBHbIX YacTen (puc. 2):

- HAaCOCHOe KoNeco unu Hacoc (pump);

- nnuta 6nokuposku I'T (lock - up piston);

- TypbuHHOE Koneco unu TypbuHa (turbine);
- cTaTop (stator);

- obroHHasa mydTa (one - way clutch).

Puc. 2. Obwee ycTpoicTBO rugpoTpaHcdopmaTopa

Onga wnnioctpaumm npuHuuna gencteua [T kak anemeHTa, nepefarwollero KpyTawmii MOMEHT,
BOCNONb3yeMcsi NpUMepoM C ABYyMs BeHTunatopamu (puc.3). OguH BeHTUnaTop (Hacoc) BKITOYEH B CETb U
c030aéT NoTok Bosayxa. Bropown BeHTUNATOpP (TypOUHA) - BbIKMOYEH, OOHAKO, €ro nonaTku, BOCNpUHMMas
MOTOK BO3AyXa, CO34aBaeMoro HacocoMm, BpawlatTcs. CKoOpoCTb BpalleHUs TypOuHbl MeHbLue, Yem Yy
Hacoca, OHa kak Obl MpocKanb3blBaeT MO OTHOLIEHWO K Hacocy. Ecnn npumMeHuTb 3TOT npumep no
OoTHoweHnto kK [T, TO B HEM B KayeCTBe BEHTUNSATOPA, BKMOYEHHOTO B CeTb (Hacoca), BbICTynaet
KpblnibYaTka HaCOCHOrO Koneca.
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Puc. 3. Mpumep c BeHTUNATOPaMu

HacocHoe koneco mMexaHu4ecku CBs3aHO C Asuratenem. B kayecTBe BbIKMHOYEHHOTO BEHTUNATOPA
(TypbuHbI) BbICTYynaetT TypOGuHHOE Koneco, coeAMHEHHoe uYepe3 wnuubl ¢ Banom AKMl. [logobHo
BEHTUMATOPY - HACOCY, KpblnibyaTka HacocHoro koneca [T, Bpallasicb, CO3AaET MOTOK, TOMbKO yXe He
BO3a4yxa, a xugkoctu (Macna). NoTok macna, Kak U B crnyyYae C BEHTURATOpPOM - TypbuHOW, 3acTtaBnsiert
BpaLLaTbca TypbuHHoe koneco ['T. B gaHHoM cnydvae ['T paboTaeT kak 0OblkHOBEHHas rugpomydTa, nuilb
nepegaBsasi NOCPEACTBOM XMOKOCTU KPYTALMN MOMEHT OT Asuratens Ha Ban AKIl, He yBenuumBas ero.
YBenuyeHne o6OpPOTOB ABuUraTens He MpUMBOAWUT K CKOMb - HU OyAb CyLEeCTBEHHOMY YBENUYEHUIO
nepegaBaemMoro KpyTaLero MOMeHTa.

CHoBa BO3BpaTUMCA K WAMCTpauuM C BeHTunsTopamu. [1OTOK BO34yxa, KPyTALWMA nonaTky
BEHTUNSATOpa - TypOuHbI, paccemBaeTcs BNyCTyH B NPOCTpaHCTBE. Ecnu e 3TOT MOTOK, COXpaHSAoLuii
3HAUUTENbHYID OCTATOYHYI SHEPruto, HanpaBUTb CHOBA K BEHTUMATOPY - HAacoCy, OH HA4yHET BpalaTbCs
ObicTpee, co3gaBas Gonee MOLLHbIA MOTOK BO34yxa, HanpaBrieHHbIN K BEHTUNSATOpYy - TypbuHe. ToT,
COOTBETCTBEHHO, TOXE HaYHET BpalwlaTbcs ObicTpee. JTO sBMEHME U3BECTHO Kak npeobpasoBaHue
(yBENMYeHMe) KpyTSLLEro MOMEHTA.

B I'T B npouecc npeobpa3oBaHns KpyTALLEro MOMEHTa MOMWMO HACOCHOrO U TypOWHHOro Konéc
BKIMHOYEH CTATOp, KOTOPLIN U3MEHSAET HanpaBfeHne noToka xuakocTu. MogobHo Bo3ayxy, BpallaBlueMy
nonaTku BEHTUNSATOpA - TYpOWHbI, NOTOK XMAKOCTM (Macna), BpallasLlumn TypbuHHoe koneco I'T, Bcé ewwé
obnagaeTt 3HaYUTENbHOM OCTAaTOYHOM 3Hepruen. CtaTtop HanpaBngeT 3TOT NOTOK 06PaTHO Ha KpblfibYaTKy
HaCOCHOro Koneca, 3actaBnss e€ BpallaTbca ObiCTpee, yBenMyunBasa TemM cambiM KPYyTALLUA MOMEHT. Yem
MeHbLLE CKOPOCTb BpalleHus TypbuHHoro koneca M MO OTHOLLEHUIO K CKOPOCTW BpaLleHUst HAaCOCHOro
koneca, Tem 6onbLUelnt OCTaToOYHON 3Hepruert obnagaeT Macno, Bo3BpallaemMoe CTaTopoM Ha Hacoc, 1 Tem
G6onbwnm 6yaet MOMEHT, co3gaBaembli B [T.
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Puc. 4. Cratop I'T yaepxuBaetcsa o6roHHon mycTonn Puc. 5. Ctatop I'T BpawaeTca cBo6ogHo

TypbrHa Bcerga MMeET CKOPOCTb BpaLLEHMSI MEHbLUYH, YeM Hacoc. OTO COOTHOLLEHWE CKOpPOCTEn
BpalleHus TypOWHbI M Hacoca MakCMMarbHO Mpu HEMoABMXKXHOM aBTOMOOUNE U yMeHbLlaeTcs C
yBenuyeHnem ero ckopoctu. lNMockonbky ctatop cBa3aH ¢ [T yepe3 o6roHHyr MydqTy, KOTOpasi MOXeT
BpalllaTbCA TOMbKO B OOHOM HarnpasreHuun, To, bnarogaps ocobon opme nonaTok cratopa v TypOuHbI
MOTOK Macrna HanpaBnsieTca Ha obpaTHyt CTOPOHY fonaTok ctatopa (puc. 4), bnarogapst Yemy craTop
3aKMNMHUBAETCA M OCTaéTCHa HEenoABWXKHbLIM, MepedaBas Ha BXO4 Hacoca MaKCMMarnbHOe KOMMyecTBO
OCTaTOYHOM 3HEepruM macna, coxpaHuBLUeecs Nocne BpalleHust UM TypOuHbl. Takon pexum pabotbl I'T
obecneunBaeT MakCUMarbHyl0 nepegavy MM KpyTawero MomeHTa. Hanpumep, npu TporaHuu ¢ mecta I'T
yBENUYMBAET KPYTALLMIA MOMEHT MOYTU B TPW pasa.

Mo mepe pasroHa aBTOMOOUNSA Npockanb3biBaHWe TypOWHbI OTHOCUTENbHO Hacoca yMeHbLUaeTcsa u
HacTynaeT MOMEHT, KOraa MoTOK Macria noAaxsBaTbiBaeT KOMeco crtartopa M HadvHaeT BpalwaTb ero B
CTOpPOHY cBOBOAHOrO Xo4a 06roHHoM MydThl (CM. puc. 5). [T nepecTaét yBenuumnBaTth KPYTALLMNA MOMEHT U
nepexoauT B pexum obblvHon ruapomydThl. B Takom pexume I'T nmeet KM, He npesbiwatowmin 85%, 4to
NPUBOAUT K BbIAEMNEHUIO B HEM U3NULLHEro Tenna U, B KOHEYHOM CHETE, YBENUMYEHU0 pacxoda Tonnvsa
Asuratenem aBToMoouns.
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Ona ycTpaHeHWs 3TOro HegocTaTka ucnonb3yeTca 6nokupoBovHasd nnuTta (cM. puc. 6a). OHa
MexaHW4YecKkn cBa3aHa ¢ TypbuHOM, 0QHAKO, MOXET nepemMeLlatbcs BNeBo U BnpaBo. [Ing e€ cmelleHus
BMEBO MOTOK Macna, nutaiowwmi [T, nogaérca B NPOCTPaHCTBO Mexay nnuton u kopnycom [T,
obecneunBas Ux MexaHM4YecKyo pa3Bs3Ky, TO eCTb, NNNUTa B TAKOM MOMOXEHUMN HUKaK He BNUSAET Ha paboTy
IT.

Mpu gocTuxeHUM aBToMOOMIEM BbLICOKOW CKOPOCTM NO ocobon KomaHae OT YCTPOWCTBa ynpaBrieHus
AKTI1 noTok Macna U3MeHsieTCcsa Tak, YTO OH NpukMMaeT BGNoKMPOBOYHYHO NAWUTY Bnpaso K kopnycy T (cMm.
puc. 66). [na yBenuyeHus cunbl CLenneHns Ha BHYTPEHHIOI CTOPOHY Koprnyca HaHOCUTCSH (OPUKLNOHHbIN
cnoni. MNponcxoant mexaHudeckas GnokupoBka Hacoca M TypOuHbl nocpeacTBoM nMnuThl. [T nepectaér
BbINOMHATL CBOU hyHKUMU. [1BUratenb XECTKO CBA3biBaeTCcs ¢ BxoaHbiM Banom AKIl. EctectBeHHO, npwu
MaremnLemM TOPMOXEHUN aBTOMOBUNA GrOKMpoOBKa HEMELNEHHO BbIKITHOYAETCS.
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CyuwiecTtBytoT 1 gpyrne crnocobbl 6rnokupoBku [T, ogHako, CyTb BCex CnocoboB OAHA - UCKOYUTb

npockanb3blBaHWe TYpOUHbI OTHOCUTENBHO Hacoca. B 3apybexHbIX MCTOYHMKaX Takon pexum paboTbl [T
HasbiBaeTca Lock - up ( nok - an)
Kopnyc I'T BbINONHAET eLlé oAHYy OYeHb BaxHyk GyHKUMo. C ero nomoLlblo OCyLlecTBAseTcs NpuBoa
mMacnsaHoro Hacoca AKI1. [ns 3Toro ucnonb3yetcs AONOMHUTENbHbIA BanuK, pasMeLLEHHbIA BHYTpY Bana
Typ6uHbl. C koprnycom I'T 3TOT Banuk cBA3aH WNuUUeBbIM coeanHeHnem. Bo mHormnx AKIT macnsiHbIin Hacoc
BpalllaeTcs HenocpenCcTBEHHO ropnosuHom T,

3. MnaHeTapHble pAAbI

1) Heo6xoaumocTb NNaHeTapHbIX PAKOB.

Xota I'T u cnocobeH yBenuuMBaTb KPYTALWMN MOMEHT, cuctema nnaHeTapHbix psgos B AKI1
Heobxo4MMa No creayLWwmnM NpUYNHaM:

- Npu npeogorneHun asTomMobunem nNOALEMOB UMM BO BPEMS €ro pPeskoro pasroHa B TpaHCMUCCUM
HeobXxoAMMO co3aTh KPYTALLMN MOMEHT BOMbLUUIA, YeM MOXET co3faTb oauH T,
- aBTOMOGUMb JoIMKeH BbITb cnocobeH ABUraTbCsA He TOMNbKO BNepén, HO U Hasagj.

2) NMnaHeTapHbIe pAAbI.

B oTnnume oT NpocTon MexaHUYEeCKON TPaHCMUCCUMU, B KOTOPOW MUCNOMb3YHTCA NapannenbHble Banbl 1
cuennsawowmecs Mexay cobon LecTepHU, B aBTOMATUYECKUX TpaHCMUCCUSX B MogasnsolieM
BGONbLUMHCTBE UCMOMNb3YTCH NNaHeTapHbIE Nepeaayn.

MpenmyLlecTBa nNnNaHeTapHOW nepefayn 3akno4valrTcs B €€ KOMMAaKTHOCTU, WUCMOMb30BaHUWM MULLb
OHOro LeHTpansHoro Bana u B cnocobe nepeknoveHns nepegad, ocyLecTBNsSeMOM NnyTém 6rokMpoBKU
OfHUX U Pa3brIoOKMPOBaHUN APYrUX ANEMEHTOB NaHeTapHOro psaa.

B aBTOMOGUNE C NpOCTOM MeXaHW4YeCcKoW TpaHCMWUCCUEN BOAUTENb ANA MepekrnoyeHus nepepad
BbIHY>KEH MOCTOSIHHO M NOCrefoBaTeNnbHO BbbKUMMAaTb Medanb CUENneHus UM oTnyckaTb nejanb rasa.
ABTOMaTMYecKas TPaHCMUCCUS aBTOMaTUYECKM MepeknoyaeT nepefjayunm B HyxHoe Bpems. [Ona atoro
BOAMTENO AOCTAaTOMHO MaHMNyNMPOBaTh NULLb NeAarnblo rasa, Haxumas Unm oTnyckas e€.

lMnaHeTapHas nepepava obecneunsaeT poBHOe, 6e3 PLIBKOB, MEPEKNIOYEHNE CKOPOCTEN ABWKEHUSA
aBTomMobunsa 6e3 noTepb MOLLHOCTU ABUraTens, TONYKOB M yAapoB, 06bIYHO accoLMmMpyeMbiX C MOMEHTOM
nepekntoyeHns nepegayn B NPOCTON TpaHCMUCCUN.

3) CTpyKTypa 1 Teopusi NNaHeTapHoOro psiaa.

MnaHeTapHbIn pag (planetary gear, cM. puc. 7) COCTOUT U3 CReayoLnX 3feMeHTOB:

- COMNHEYHOW LWecTepHu (Sun gear);

- caTennuTos (pinion gears);

- anuumkna (internal gear);
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- Boaguna (carrier).
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Puvc. 8. MpuHuun 2-1 nepeaaun B AKIM

ConHeyHas wecTepHsa HaxoauTcs B LeHTpe. CaTennuTbl BpallaTCs BOKPYr COMHEYHON LWECTEPHN, B TO
BpeMs Kak OHa BpallaeTcsi BOKPYr CBOEN COBCTBEHHOW OCU. JNULMKN OXBaTbiBaeT caTennutbl, KOTOpble
noaAepKnBatoT Boauro. Bece catennutbl BpalLaloTca OAHOBPEMEHHO M B OAHOM HanpasBreHun.

MepekntoyeHne CKOPOCTM BpalleHusl B NraHeTapHOM psady MNpoUMCXoAuT Torga, korga 2 u3 3 - X
3NEeMEHTOB MNnaHeTapHoro psga (ConHeyHas LWeCTepHs, SNULUMKI, BOAMIO) HaXoAaTCs B onpeaenéHHbIX
yCnoBusx - 6roknpoBaHbl U pa3bnokMpoBaHbl B pa3nnuyHon KoMOGuHaumm. YTo xe aTo 3a ycnosusa?

PaccmoTpum npocton npumep. Ha puc. 8 nokasaH wapuk C mexay gockamu A m B. [Oocka B
3acpmkcupoBaHa HenoaBWXKHO, a Aocka A ABUraeTcs B HanpasreHuW, MokasaHHOM CTpenkon. B aTom
cryyae LapuvK C OBUraeTcs B TOM Xe HanpaBfieHuu, YTo 1 gocka A, TONbKO MeafieHHee eé.

Ecnu npyMeHuTb 3TOT NpUMeEp K NnaHeTapHOMy psigy, TO B KayecTBe AOCKM A BbICTYNUT 3NULKKI, B
KadyecTBe OOCKM B - conHeyHas wwecTtepHs 1 B kadecTBe wapuka C - catennutbl. Ecnu 3admkcupoBaTb
COJTHEYHYIO LLIECTEPHIO U NOBEPHYTH AMNMLMKI B HaNpaBneHun cTpenku, catennut 6yaeTt Bpawatbcs B TOM
e HanpasneHuu, 4YTo 1 anuumkn. OgHako, Kak 1 B criydyae ¢ AOCKaMu U LLapyUKOM, caTennuT BpallaeTcs
MeaneHHee, 4YemM 3NMUMKN. Takoe COOTHOLUEHME CKOPOCTEW BpalleHWsl 3nuuuKna W caTennuioB B
nnaHetapHom psay AKI ocyLlecTBnsieTca Ha BTOpoV nepegaye
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Puc. 9. NpuHuun 1-4 unn noHnxeHHon nepenayumn B AKIN

MoaymaeM, 4TO NPOM3OMAET, €Crn 3acTaBUTb ABUraTbCA caTennuTel, a, cnefoBaTenbHO, 1 BOAUIO, eLué
MeaneHHee. B npeablgyliem npumepe gocka B 6bina 3adukeuposaHna, a gocka A - gsuranack. Ha atoT
pa3 Oydem MeaneHHo Auratb AOCKYy B B HanpasneHwu, MpOTUBOMONOXHOM ABWXeHuto gocku A. Kak
noKasaHo Ha puc. 9, LapuK ABWXETCH MearneHHee, YeM B npedblayLiemM cnyyae. Yto npy 3Tom NpoucxoanT
B NiaHeTapHoOM psiae?

CkopoCTb, C KOTOPOW BOAMMO (LUapuK) nepeaBuraeTcs SnUUMKIoM (Jockon A), yMeHbluaeTcs no
OTHOLLUEHMIO K CKOPOCTU Bpaljatolieinca B obpaTHOM HanpaeneHuM COnHeYHon wwectepHu (gocku B). B
pesynbTate, CKOPOCTb BpalLEeHUss BOAMNa MeHbLUe, YeM B NpeablaylieM criydyae co BTOpOW nepefadent.
Takoe COOTHOLLEHME CKOPOCTEN BOAMNA U anuUmMKna ocyLlecTenseTcs npu sknodeHun B AKI nepson unu
MOHVXXeHHOW (low gear) nepepayn.
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Puc. 10. MpuHumn 3-1 nepegayum B AKN

YTto npousonpé€T, ecnu gsuratb Aocky A n gocky B B ogvHakoBOM HanpaBneHuuM U C OAMHAKOBOM
ckopocTbio? Lapuk C mexgy [ockamMm He MOXEeT ABUraTbCs CaMOCTOATENbHO, CrneaoBaTernbHO, OH
aBuraetcs Bmecte ¢ HumMu (puc. 10). Ecnu B nnaHeTapHOM psgy 3MUUMKI M COMHEYHas LUeCTepHs
BpallalTCca B OAMHAKOBOM HanpaefeHWM U C OAMHAKOBOM CKOPOCTbIO, BOAWUMO BpallaeTcsi B TOM Xe
HanpaBfeHU! 1 C TOW e CKOPOCTbIO. Takoe COOTHOLLEHWE CKOPOCTEN AaHHbIX 3NIEMEHTOB MraHeTapHoro
psifa ocyLLEeCTBRSETCA Npu BKNIOYEHHOM TpeTbel (drive) nepenadve.

Puc. 11. MpuHuun 3agHen nepegaum B AKI

Monpobyem aBuratb gocky B B HanpaBneHuu, nokasaHHom cTtpenkon (puc. 11). lWapuk C octaétca
HenoaBWXHbIM, BpaLLascb TOMNbKO BOKPYr cBoen ocu. B aTom crnyyae gocka A ABuraeTcs B HanpasreHuu,
NPOTUBOMOSIOXKHOM HanpaereHUo OBMKeHUs gocku B. MNpumeHMM 3Ty cuTyaumio K nnaHeTapHoMy psay.
Ecnu Boguno 3aduKCcMpoBaHO U COSMHEYHas LIeCTepHsa BpalljaeTcs no 4acoBon cTpenke (puc. 11),
caTennuTbl BpalLlaloTCa U ABUraloT INMLMKI NPOTMB YacoBOW CTpenku. B aTom cnyyae, ecnu cuntatb, YTO
CONMHeYyHas LWeCTepHsa nepenaét BXOAHOW MOMEHT, a 3NUUMKN - BbIXOOAHOW, TO MNPUMEHUTENbHO K
aBTOMaTU4eCKOW TpaHCMUCCUU NOMyYuM nepegady 3agHero xoga (reverse gear).
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Puc. 12. MpuHuumn 4-u nepegayum B AKN

HakoHel, 3achukcnpyem gocky B n 6ypnem gsurath wapuk C B HanpaeneHun ctpenku (puc. 12). Torga
aocka A gBuraetcs ¢ 60nblLUen CKOPOCTLIO M B TOM e HanpasneHuu, 4YTo 1 wapuk. CHoBa NpUMeEHUM 3Ty
cUTyaumto K nnaHeTapHomy psgy. Ecnv conHevHas wectepHa (gocka B) 3abnokupoBaHa, a Boguno (Lwapuk
C) Bpawaetcsa no vacosow cTpenke (puc. 12), catennuTbl BpallatoTCs B TOM Xe HanpaBneHuu BOKpYr
conHevHon wectepHn. CKOPOCTb BpaLleHUs 3nuuMKna CcknagbiBaeTcs U3 COBCTBEHHOW CKOPOCTU
BpallleHns caTeNnMTOB M CKOPOCTU MX BPaLLEHUS BOKPYr HEMOABUXKHOW CONMHEYHON LwecTepHu. Opyrumn
croBamu, aNULMKN BpallaeTcs ObicTpee, Yem BOAMNO. Takoe COOTHOLIEHME B TPAHCMUCCUU XapaKTepHO
Ans vyeTBépToi (overdrive) nepenaun.

Carennur 3nMumKn Carennur

== —
1__“\..._-.1 | PREROE M
" sepeapainiyl Shs el Hpasrdy o
e sy |
/
7
L .l;

ConHeuyHan wecTepHs

Cxema nnaHeTtapHoro psaa
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Kak npaBuno, gns nepeknoyeHus nepegad B 3 - CKOPOCTHOW aBTOMAaTMYECKOW TpaHCMUCCUM
MCMNOMb3ylTCHA 2 NnaHeTapHbIX psiaa, B 4 - CKOPOCTHOW - 3 NnaHeTapHbIX psiaa, HO GbIBalOT U UCKITHYEHUS,
Hanpumep, AKI AXOD (Ford).

4. O Topmo3ax U GppPUKIIMOHAX.

PaccMOTpmM MexaHM3Mbl, NOCPEACTBOM KOTOPbIX OCYLLECTBASETCS 610KMPOBKA pa3nnyHbIX 3/1IEMEHTOB
nnaHetapHoro psaa B AKI 1, cnegoBaTenbHO, BKIOYEHME (BbIKITIOYEHWE) pas/iMyHbIX nepeaay. 3TuMu
MeXaHM3MaMK SBASIKOTCS TOPMO3a U PPUKLNOHBI.

TopMO3 - 3TO MEXaHW13M, NOCPeACTBOM KOTOPOro OCyLlecTBnsieTcs 6/I0KMpoBKa 3/1EMEHTOB
MIaHeTapHOro psaa Ha HenoABWXKHbIN koprnyc AKI.

®OPUKLUMOH - 3TO MeXaHu3M, NoCcpeaCcTBOM KOTOPOro MOABWMIKHbIE 31IEMEHTbI M/IaHETapHOro psaa

6IOKUPYIOTCS Mexay COBoi.

1) Topmo3Has neHTa (brake band).

TopMO3Has leHTa CNYXXWUT ANS BPEMEHHOW G/IOKMPOBKM 3/IEMEHTOB MNJIAHETAPHOIO psiAa Ha Kopmyc
AKI. HecMoTpsi Ha cBOM HebosbluMe pa3Mepbl, eHTa 0b/1agaeT BeCbMa CUIIbHOM yaepXuBatoLLeit
CNOCcobHOCTLIO. [MoA06HO TOPMO3HBLIM HallMakaM, OHa UCNoNb3YyeT ANna 61oknpoBkU 3hheKT camo3axaTus.
Koraa TopMo3Hasi fieHTa OTrYCKaeTCsl, TOMYOK, BO3HWUKAIOLWMI NPy NEPEKtoYeHUN nepeaad, cMaryaeTcs,
MOCKOJIbKY 3/IEMEHT MNSIAaHETAPHOrO psiia, KOTOPbIN YAep)KMBana fIeHTa, HAYMHAET BPaALLATLCS B CTOPOHY,
NPOTUBOMOJIOXKHYIO HanpaBieHUO NPUIOXKEHNUS CUITbl TOPMOXKEHUS NTeHTbI. [Ipyrummn cnoBamu, Korga fieHTa
OTMYyCKaeTCs, OHa CTpeMnTcst ocBoboanTb cebst bbicTpee.

/Tak, nepeumciIinM oCHOBHblE AOCTOMHCTBA TOPMO3HOW JEHTbI:
- HECMOTPS Ha HebObLLOKN pa3Mep, OHa obnasaeT 60MbLLION yaepXMBatOLLEl CMNOCOBHOCTLIO;
- OHa NOAXoAuT ANns 60KMPOBKM BpaLLAIOLLMXCS 3/1EMEHTOB nyiaHeTapHoro psaa AKI Ha kopryc AKIT;
- OHa CMSAr4yaeT TOMYKMU U yaapbl, BO3HWKAKOLLME NPU NepekIioyeHnr nepeaa.

MpUHUMN AENCTBUSI TOPMO3HOW JIEHTI.

OAnH KOHELL TOPMO3HOW NIEHTbI KPENUTCS HEMOABWXKHO Ha kopryce AKI, Apyroi - K MopLiHio
cepsonpusoaa. Korga mMacnio noaaétcs B NOMOCTb BKAKOYEHUS cepeonpusoia (puc.13), nopLueHb
CcepBONpuBOAa, Nepeasurasicb noa AasneHnem mMacna (Mo pUCYHKY BNIEBO), 3aXXKMMAET TOPMO3HYIO NIEHTY,
OCYyLLECTBNSA TEM CaMbiM B/TIOKMPOBKY 3/1eMeHTa nnaHeTapHoro psaa. Npy nogaye mMacna B NoaocTb
OTKJ/IIOYEHUNSI CEpBOMNPMBOAA AaBeHNe Macsa B 06enx nosocTsax BblpaBHUMBAETCS, MOPLUEHb CEpBONpMBOAA
noZ AeCTBMEM BO3BPATHOM MPY>XWHbI BO3BPALLAETCS B UCXOAHOE MOJIOXKEHMe (BNpaBo), TOPMO3Has SieHTa
BbiICBODOXAaeTCs.
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NON0CTE BEIOMEH NS
CePRONPHBOIL

3AKPETJIEHHBI I KOHell SR
TOPMOIHOI JeHTh

MOAGCTH BRIEIIOYEHIA
CepRONPHBOIA

Puc. 13. TopMo3Has sieHTa.
2) Cvctema ppuKLUMOHOB (clutch system).

Lienecoobpa3HoCTb UCMob30BaHNs PPUKLMOHHBIX ANCKOB B aBTOMAaTUYECKUX TPAaHCMUCCUSX
obycrnoBsneHa nx cneayowmMmn npemmyLLecTBaMu:
- CMocobHOCTb BblAEPXMBaTb 6OMbLINE HArPY3KH;
- 3HauYnUTENbHas cTeneHb cBoboabl Npu X nogbope (KOMYECTBO AMCKOB MOXHO YBENUYMBaTL UK
yMeHbLaTh;
- HeT HeobxoAMMOCTU B peryMpoBKe nakeTa (MpPUKLMOHOB U3 - 3@ U3HOCA AMNCKOB;
- CNocobHOCTb MPOYHOrO cLenseHns Beaywmx (drive plate) n Begombix (driven plate) AMCKOB B MakeTe npu
60MbLLIMX CKOPOCTAX BPALLEHWUS 3/IEMEHTOB NJIAHETAPHOIO PSAa;
- XOTsl NaKeT (HPVKLMOHOB MOABEPraeTCsl 3HaUUTENbHLIM Harpy3kaM, OH He BO3LENCTBYET C TaKMMU Xe
Harpy3kamu Ha koprnyc AKI (B 0TiMuMe OT TOPMO3HOMN NEHTHI, rae 60MbLIMe Harpy3K1 KOHLEHTPUPYHOTCS B
MecTe ero kperieHus Kk koprycy AKIT).

MpuHUMN AENCTBUS (hPUKLIMOHOB.

MakeT (PPUKLIMOHOB COCTOMT M3 YacTel, MOKa3aHHbIX Ha puUC. 14. BXOAHON KpyTALLMA MOMEHT
nepenaércs ¢ bapabaHa (drum) Ha Beaylime ANCKW. BegoMble anMcku noaaepxusatotcs BTynkol (hub),
KoTopasi NepeaaéT BbIXOAHOW KpyTSLMIA MOMEHT. MopLueHb (piston) NpMBOAUTCA B AEWCTBME AaB/IEHUEM
Macna. [lpurascb noj AasneHnMeM mMacna Brpaso (Mo pUCYHKY), NOpPLUEHb NOCPEACTBOM KOHUYECKOro AUCKa
(dished plate) nNOTHO NpWXMUMaET BeayLMe ANCKU NaKeTa K BEAOMbIM. 3acTaBnsisl X BpaLLaTbCs Kak
eIMHOE Lienoe 1 OCyLLeCTBAAS nepeaady KpyTslero MoMeHTa oT 6apabaHa K BTynke. Kak Tonbko
[aBneHne Macsa nagaeT, nopLueHb Noj AeCTBMEM BO3BPATHOM MpYXWHbI (return spring) nepemeLlaeTcst
B/IEBO, BeAyLUME U BEAOMblE AUCKM Pa3dXMMAKOTCS, KPYTALWMIN MOMEHT Yepes nakeT 6oblie He nepeaaércs.
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NopPmeH b

BEJIVILHED ek BEIOMBIH JUICK

KOHWHECKINT AHCK
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Puc. 14. CocTaBHble HacTu (PPUKLIMOHA.

[axe koraa hpuKLMOH BbIKNIOUYEH, B 6apabaHe, KOTopbIi BpaLlaeTcsl ¢ 60/bLLION CKOPOCTbIO, Macso,
oCTaBLUeecs Mexay 6apabaHoM W BTYSIKOM, OT6packiBaeTcs Noa AEUCTBUMEM LEHTPOBEXHON CUSbl K
BHYTPEHHel cTeHke H6apabaHa. Bcneactsmne 3Toro BO3HUKAET OCTaTOYHOE AaBfieHMe Macna, KoTopoe
NPUKNAAbIBAETCS K MOPLLUHIO, BbIHYXAAs €ro K NepemMeLLeHuio U NOABKIIIOYEHUIO PPUKLIMOHA. DTO
NPUBOAUT K NpexXaeBpeMeHHOMY U3HOCY AMCKOB U NPOYMM HeNnpuaTHOCTSM. CylwecTByIOT 2 MeToaa
yCTpaHeHuns nogobHoro sasneHuns (puc. 15).

MeToa 1.
Mcrnonb3yeTcs KOHTPOSbHBIN Wapuk (check ball). Koraa aaBneHuns macna noa nopliHeM HeT (hpUKUMOH
BbIK/tOYEH), LeHTpobexxHas cuna BbliHY>XAaeT WapuK NepemMecTUTbCs CO CBOero ceana (Mo pUCyHKY -
BfIeBO), 0CBOBOXKAAA OTBEPCTUE, Yepe3 KOTOpoe ocTaBlleecs B 6apabaHe Macno BbITEKAET U3 NONOCTH
Mexay nopLuHem n 6apabaHoM Hapyxy. Korga B 3Ty nonoctb nogaércs Macno ((hprKUMOH BKIOYAETCS),
€ro [laBfieHne npeBbIaeT LEeHTPOOEXHYI0 Cuiy W LWapuyK Noj AaBleHneM Macsia BO3BpaLlaeTcs Ha CBoé
cepno. NepekpbiBas OTBEPCTME ANS BbITEKAHUS Macna Hapyxy.

MeTon 2.
Macno 13 nonocTun Mexay nopliHem n 6apabaHoM BbITEKAeT HapyXy vepe3 oTeepcTue (orifice). Bo3ayx B
3Ty NONOCTb MOCTYNAET Yepe3 CEKLUMIO C KOHTPOSIbHBIM LLIAPUKOM, KoTopast 6amke K ocu BpaLleHus
6apabaHa. MNpn Takom cnocobe npu BrkIOUEHUM DPUKUMOHA Bcerda 6yaeTt Hebonblias yTeyuka Macna. Ho,
MOCKO/bKY MacisiHbI HAacoC NoAAEep)KMBAET NOCTOSIHHOE AaBfiEHME Macsa B rMApPaBANYECKON CUCTEME,
Takasl yTeuka He sIBNsieTcsl NpobieMoit.

e
1 v PP |
| .er i i OTHBEPCTHL it
KOHTPOSBHBIE [
e _?: mApHE 4 ||
|
KOHTPOBIBI # i
IHAPIK b :r_i__L r_.r—:q e
o — i |~-J
Meron 1 MeToa 2
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Puc. 15. MeToabl YCTPaHEHUS NOABKJ/IIOMEHUSA BbIKJIFOYEHHOro (ppMKLMOHA.

3) ObroHHast mydTa (one - way clutch).

O6roHHast MybTa MOXET BpallaTbCs NNLWb B OAHOM HanpasieHun. OHa COCTOUT U3 MOABMXKHOIO
BHYTpeHHero kosbua (inner race), 3aUKCMPOBAHHOIO HAPY>XHOr0 Kosbla (outer race) U Kynaykos
(pvc.16).

HAPYIKHOE KOJbLO (3achHKCHPOBAaHO)

KYVJIa40K

HE BPAllaeTCH BpallaeTcs

A bombie, yuem C, C boasme, uem B.

Puc. 16. O6roHHasa MmydrTa.

MpuHUMN pencTems.

Koraa BHYTpeHHee KOJbLO BpallaeTcsl Mo YacoBOM CTPENKe, OHO MPOCKasib3blBaeT Yepes Kynayok (CM.
puc. 16). Koraa >xe BHyTPEHHee KOMbLIO MblITaeTcsl BpallaTbCs NPOTUB YacoBOW CTPESIKMU, OHO NOAHMMAET
KynayoK M OH, 3aK/IMHUBAsICb, He AAET KOJbLly BO3MOXHOCTM BPALLATbCS B 3TOM HaMpaB/ieHNM.

5. 'mapaBnuyeckasi cuctema aBToMaTUYE€CKON TPaHCMUCCUN.

B oTnnume oT WwectepéHuaToro Hacoca, NPoM3BOANUTENBHOCTb KOTOPOrO 3aBUCUT OT Yucra 06opoToB
ABuraternsi, NpoVM3BOANTENBHOCTb NTONACTHOrO Hacoca Bo3pacTaeT NPoropLMoHarnbHO Ynuciy o6opoToB
ABUraTens nuilb [0 OnpeaenéHHo BEMUUMHBLI 3TUX 060poTOB. [0 JOCTUXEHUM ABUraTENeM Takux
060pOTOB KONMYECTBO Macna, nepekaymBaemoe nonacTHbIM HAacoCoM, BosbLLe He pacTéT, a cocTaBnseT
onpenenéHHyto NOCTOSIHHY0 BENUUKHY (puc. 17), To ecTb NHeiHoe AaBreHue B rapaBriMyeckoin cucteme
TpaHcMuccum ByaeT NOCTOSIHHBLIM. OTO YMEHbLUAET NOTEPU MOLLHOCTY B CUCTEME, BO3HUKAOLLME Npu
nepekayke 6osbLUero, 4emM HeobxoaMMO, KonnyecTsa Macra

BRIXNOJ Macha
Y

oOOpOTH BMTATENSA

— HaCor [[E].'IAEMEIIHUI“I NPpOU3BOANTE I HOCTH

- MIecTepEHYATRIIT HACDC Puc. 17

MpyHUMM AercTBMA NONacTHOro MacnsHOro Hacoca NepeMeHHoM NPOM3BOAUTENBHOCTU 3aknovaeTcs B
cnepytowiem. Koraa obopoThl ABUraTens HeBernuku, 30fI0THUK Hacoca HaxoamMTCs B NOMOXEHUN,
nokasaHHOM Ha puc. 18a n 186, n konnyecTBoO NepekaynBaemMoro HacCocoM Macrna ysenuynsaeTcs
nponopLMoHanbHO pocTy Yncna obopoTos Asuratens. Npu JOCTVXEHWUM onpeaenéHHo BenMYnHbI
obopoToB ABuratens AasneHune P npeofgonesaeT gasnerve P1L, npyxuHa (spring) 2 oxumaeTcs u
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30MOTHUK ABUXETCS, Kak NokasaHo Ha puc. 188 1 18r. B aTol no3vumm 30M0THMKa Macrno nepeTtekaeT 13
kaHana a B kaHan b n ganee B kaHan KoHTpons konuyecTsa Macna (volume control passage), oTkyaa
HanpaBnsieTca B kKamepy nepeMeHHoro obbeéma (variable chamber) Hacoca. Kynayok (cam ring)
3KCLIeHTPMKa NoA BO3ENCTBYEM BO3POCLLErO AaBrneHns Macna B kamepe NoBopayvBaeTcs Ha Pornuke
(pivot roller), cxumasn npyxuHy (spring) 1 n ymeHbLUaa BENWYMHY SKCLLEHTpUCUTETA Hacoca.
CnepoBaTternbHO, NPOM3BOANTENBHOCTL HACOCa YMEHbLLAETCS, COOTBETCTBEHHO, YMEHbLUAETCS AaBneHne
macna B MarucTpanu.

HATIPaB O ee
KOUTBITOD

KOPIIVE HACDCA

CATbHHKE

POSTHE

- BRIXO MacJ i
SOMOTHHR

npy:auna 2

thranen
. HaCOCH
— - BCAChIBAHME

[
Py
S0JIOTHHEK npyxiHa 2

Puc. 18a Pue. 186,

KaH T HDHTPGJ-IH
}:u,;nh—mcﬂ::] MACJR

KaMopel NepesMeHHoro
KaMepa [NepeMeHHoro ODhEeN R

oOBEMa
i
3 | enun BhIXO

X g 3
_'_\\|h ||

W e
' T.npyiisa 1

BRIXOI MaC

poJanK

SnpyikiHa 2

BCACKIBAHE

Pitc. 18z, Puce, 181,

Mpu paboTe MacnaHOro Hacoca Macro 3akadMBaeTcsl U3 MacnaHoro noaaoHa (oil pan) B kaHanbl
mMacnsaHon maructpanu. Cnme M3BbITOYHOro Macrna B NoAAoH Yepes kaHanbl A u B nepekpbIT 30/10THUKOM
MacnsHoro knanaHa (puc. 19). 30M0THUK yAEPKMBaAETCA B TAKOM MOJOXKEHUUN NPYXMHOW, KOrAa KonmyecTso
nepekayMBaemoro macna Hesenuko. [pu yBenuyeHun ynucna obopoToB ABuUraTens v, cnegoBaTernsHo,
MacnsiHOro Hacoca, KONM4yecTBO Macna, NPOXOAsLLEro Yepes KnanaH perynnpoBKu AaBrneHus,
yBenuumsaetcs. [asneHune B nonoctu C kranaHa yBenuynBaeTcs, BblHY>X4asa 30/I0THUK NepemMeLLaTbCs
BHU3 ( MO PUCYHKY), OTKpbIBas kaHan aAnga cnvea n3bbITOYHOro KONMYeCcTBa Macra 13 nonoctu A B NofocTb
B n panee B nogaoH. Takum ob6pa3om, NogaepxuBaeTcsa NOCTOsTHHOE JaBlneHne macna, HasblBaeMoe
NUHeNHbIM gaeneHveM. Macno nog Takum gaeneHveM nogaétcs Takke B [T,

http://enc.drom.ru/2994/ 14.12.2007



http://enc.drom.ru/2994/

Omnwucanue paboTs! U ycrporictBo AKIIIT - DHImKIONE NS ITOHCKUX MAIIUH - HA ...

http://enc.drom.ru/2994/
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YVCTAHORJICHHOE KJANMAHOM

pvc. 19. KnanaH perynmpoBKu NMHEWHOro AaBrieHUs macna.

3) OpoccenbHbin knanaH (throttle valve).

B uenax obecneyeHnsi kKoMOPTHOrO BOXAEHMA aBTOMOBMNA Heobxoaumo obecneunTs NpaBuiibHOE
COOTHOLLUEHME NNHENHOTO AaBMNEHUSA Macna 1 Harpy3ku Ha ABuratenb. OTO COOTHOLLEHWE perynupyet
ApoccenbHbIv knanaH. [lpoccenbHbIN KnanaH perynupyeT NMHENHoe AaBneHne, KOTopoe NoaaéTcs Ha
KnanaHbl nepeknoyeHns nepegay u 6anaHcmpyeTcsa B HUX JaBleHNEM, Co3aaBaeMblM LEHTPOOEXKHbIM
perynstopom (governor- om). B obLiem, gpoccenbHbiv KnanaH cBs3aH ¢ ApOCCENbHOM 3aCOHKON
ABuratens u npegHasHaveH ang onpeaeneHns Harpy3ku Ha ABuratenb U CO34aHns COOTBETCTBYIOLLErO
3TON Harpyske AaBfneHusi Macrna B ruapaBrivyeckon CucTeme.

CyLiecTByt0T 2 TUNa OPOCCENbHBIX KNanaHoB:
- BaKyyMHbIN;
- MEexXaHMYeCcKn COeaUHEHHBIV C Nefarnblo akcenepaTopa (rasa).

PaccmoTpyM BkpaTue Kaxablii U3 3TUX TUMOB.

BakyyMmHbI gpoccenbHbIf knanaH (vacuum throttle valve) ocyluectsnseT cBou yHKUMKN Yepes
BaKyyMHYI0 anadparmy u WTok. PaspexeHne, cosgaBaemoe npu paboTte aABuraTtens B ero BMycKHOM
KONnnekTope, HanpsiMyto NpuknagbiBaeTcs k AnadparmMe ApOCCenbHOro knanaHa. CteneHb paspexeHus
06paTHO NponopLMoHanbHa BENUYUHE Yria OTKPbITUS APOCCENbHOM 3acnoHkM asuratens. MpuHuun
OEeNCTBUSI BaKyYMHOIO ApOCCENbHOrO KnanaHa Takos.

LLITok knanaHa npwxumaeTcsl BHU3 cunon Fs, koTopas BO3HUKaEeT BCNEACTBUE PasHULLbl CUITbl NMPYXUHBI
U CUNbl paspexeHns, NpunoxeHHom k anadgpparme (puc. 20). Cuna Fs ypaBHOBeLLEHa CUNO JaBMeHus
macna Ft, HanpaBneHHon BBepx. KaHan noctynneHusi AONONMHUTENBHOrO KONMYeCTBa Macna OT MacnsiHOro
Hacoca nepekpbIT. Mpu HaxxaTun Ha Nefanb ra3a gpoccenbHas 3acnoHka OTKPLIBAETCSl, pa3peXxXeHne Bo
BMYCKHOM KOJNEKTOPE ABUraTens ymeHbLUAeTCsl, COOTBETCTBEHHO, yBenunuuBaeTcs cuna Fs, koTopas,
npeogonesas cuny AaeneHus Macrna Ft, nepemeLyaeT WTOK ApOCCenst BHU3, OTKpPbIBasi NPOXoA4 Ans
OOMOMHUTENBHOTO KONMMYecTBa Macra oT MacnsiHoOro Hacoca. [laBneHue Ha Bbixo4e ApOCCENbHOro
KrnanaHa yBenMynBaeTcsl.

Ctp. 16 u3 36
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APOCCe bHBIM KIATaHOM

Puc. 20. BakyymHasa anacbparma.

MexaHun4yeckui ppoccenbHbI knanaH (mechanical throttle valve).

MpuHUMN gencTBuS.

Mpun HaxaTum Ha NeJanb ra3a MexaHW4ecKn CBA3aHHbIV C Hel Kyrna4ok ApOCCenbHOro knanaxa,
noBopaynBasiCb, NepeaBuraeT BNpaBo NIyHXep, KOTOPbIA, B CBOKO o4epenpb, CKMMaeT npyxuHy A. Moa
AeCcTBMEM MNPYXMHBI A 30MO0THUK Takke NnepemMelLaeTcs BNpaBo, OTKPbIBasi kaHan 7 NocTynreHus Macna
OT MarucTpanu (nMuHenHoe Aaenexuve). JluHeliHoe AaBneHWe, NocTynatollee Yepes kaHan 7, nocTynaeT u
Ha BbIxod 20 gpoccens (puc. 21a). Tak Kak faBneHue macra B KnanaHe yBenuynBaeTcsl, 30M10THUK Moz
3TUM [aBleHNEM NepeMeLLaeTcs BNeBo, CKUMaeT NPyXuHy A 1 nepekpbiBaeT kaHan 7 ( puc. 216).
[JaBneHue B kaHane 20 gpoccensi nagaet. Kak Tonbko gaBneHue B kaHane 20 ynagét 4o onpeaenéHHom
BEMNWYMHbI, 30MTOTHUK CHOBa NepeMeLLaeTcs BNpaBo NPYXUMHOWM A, OTKpbIBasi KaHan 7 nocTynreHus
NMHENHOro AaeneHus Macna. Takum o6pa3oM, ApoccenbHbIv KnanaH perynvpyeT AaBreHne NocTOSHHbIM
nepemeLLeHeM 30/10THUKA BMPaBo - BNEBO NOA BO3AENCTBMEM AABIEHUs Macna u npyxuHsl A. Cuna
MPY>XMHbI A 3aBUCUT OT CTEMNEHW HaxaTus neganu rasa, To ecTb B HaleM cllyyae OT yrna nosopoTa
Kynauka. Korga kyna4ok noBopadmBaeTcs Ha 6onbLUMIA yron, NpyxuHa A cXMMaeTcsi MITyH)XepoMm KnanaHa
CunbHee, NO3TOMY M cuna eé Bo3pacTaeT, COOTBETCTBEHHO NoTpebyeTcsa bonbluee AaBneHne B kaHane 20
Apoccens, YToObl NPeoAoneTb CUIly NPYXXWHbI A U NEPEMECTUTb 30M10THUK KnanaHa. B peaynbTate,
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Npy>XunHa A cospaét 6anaHc Mexay neganbio rasa U aBneHmemM Ha BbiXoe OPOCCEeSIbHOro KnanaHa.

IDTOTHHE

npyxHHa A

ILIVHAEp

| x o o3
I':}.‘_H':ch ! ' JTT
|

Pue. 21a.

OT KJEallamna
PErVAHPOBKH JABICHH A

BRIXO

i

/
ILITVHIKE P

Puc. 216. ’

Puc. 21. MexaHn4Yeckuin gpoccernbHbIA KanaH.

4) LeHTpobexHbln perynatop (governor), AaBneHue perynstopa (governor
pressure).

[laBneHne LieHTPobBEeXHOro perynsatopa - 370 AaBrieHne Macna, KoTopoe 3aB1CUT OT CKOPOCTM
aBTOMOOUNS. Perynstop nockinaeT curHanbl B BUAE pasnnyHbIX 3HAa4YEeHUI AaBNeHUs Macra Ha KnanaHbl
nepekntoyeHns nepegay (1 - 2, 2 - 3, 3 - 4) AN Yx aBTOMaTUYECKOTO BKITHOYEHNS (BbIKIMIOYEHWS).

CyLuecTBytOT 2 TNa pPerynsiTtopos.

Tun A (puc. 22).

Macno, npoxoas Yepes LieHTp Bana B y3ne perynaropa, nepeasuraeT 30/10THUK MO HaMpaBreHu o K
Bany, OTKpbIBasi kaHan crnvBa mMacna. 30MoTHUK B PerynaTtope BbINOMHSeT 2 yHKUMK - BbICTyNaeT Kak
3MeMeHT, pacnpeensolwmnii NoToKU Macna, 1 Kak rpys, KOTopbIi MOXET nepemMeLLaTbcs nod AehcTBueM
LieHTpoGeXXHOM cunbl. Kak Tornbko CKOpOCTb BpalleHns perynsatopa yBenvymBaeTcs, LeHTpobexHas cuna,
BO3HMKaloLLasi B HEM, 3acTaBnseT 30MI0THUK NepemeLLaTbCs OT Bana U 3aKkpblBaTb KaHan cnvea macna.
[JaBneHve macna B kaHane A BospactaeT

=i BAHAT CJHA
Mac.a

o

JMHEHHO e ==y JII[H(-}IIEIDE

Japjienue daBJaenHe
MacJa MOCJIAa
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Puc. 22. LleHTpo6GexHbIN perynaTop tuna A.

YyBCTBUTENBHOCTb perynaropa AocTaTtouHa npu BbICOKOW CKOPOCTM aBTOMOBUNSA, HO HeAOoCTaTovHa npu
Hu3Kol. [NoaTomy B perynaTope ycTaHaBnuBarTCs 2 30M0THMKA (fpy3a) - NePBUYHbIN U BTOPUYHbIN. Bonee
TSPKENBIN NEPBUYHBIN 30J5TOTHUK paboTaeT npu MarnbiX CKOPOCTAX aBToMobuns. MNpy gocTukeHnn
aBTOMOGUNIEeM onpeaenéHHon CKOPOCTU NEPBUYHBIN 30MI0THUK CTAHOBUTCA HEI(MEKTUBHBIM 1 B paboTy
BCTynaeT BTOPUYHBIN 30MOTHUK. OTO JAET BO3MOXHOCTb perynmpoBaTh JaBreHne perynsatopa noytu B
NPSIMON 3aBUCUMOCTU OT CKOPOCTU aBTOMOGMNS, Byab OHa HU3KOWM UMK BbICOKOW. padurk 3aBUCUMOCTH
OaBneHns, co3gaBaemMoro LeHTPOBEeXHbIM perynsaTopom, OT CKOPOCTU aBTOMOOUNSA nokasaH Ha puc. 236.

HepPBITIHLIH [pVa
VIEpCA B O PaHHaHTe b

CEOPOCTE A I‘.I-'I"DMUEII."IH x5

l-a crynens 2-51 cTynEHb
PErYAMPOBAITH Pery.IHpOBaHIA

Jdapaenie, COMABAEMOe PErYIATODIM

Tun B (puc. 23a).
Pre. 236 KnanaH perynstopa co3gaét cBoé
AaBreHune oT NUHEHOro AaBneHust.

1 - 9 cTyneHb perynupoBaHusi.

Korga ckopocTb aBTOMOOUINS HEBENMKA, OCHOBHOWM M BCMOMOraTenbHbIM rpy3bl, NOAHUMAsSCh Nof
OEeNCTBUEM LIEHTPODEXKHOW CUMbl B HAaNpaBreHn CTPENKN, HagaBnMBatoT Ha 305TOTHUK U OH
nepemeLlLaeTcs BHU3, NepeKkpbIBas kKaHan crvBa macna 1 OTKpblBasi KaHan ans fiMHenHoro aaBneHus
mMacna. [lJaBneHuve Ha BbIxoge perynstopa ObiCTpo yBenMUMBaeTCsl 4O TEX MOp, NoKa NEePBUYHBIN Ipy3 He
ynpéTcs B orpaHuumTENb.

2 -1 CTyneHb perynMpoBaHusi.

Mpy BbICOKON CKOPOCTU aBTOMOBOMNSA NepeaBUraeTCs TONMbKO BTOPUYHbINA rpy3. BenununHa
nepemMeLLeHnNs 30M0THUKa NPU 3TOM MeEHbLLE, COOTBETCTBEHHO, AABINEHNE perynsaTopa Bo3pacTaeT
MearneHHee.

pacxomieHe FPy3on
MpH BPaLIeHH T PervasTopa

NePBIHHBIN TPya
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Puc. 23a. LleHTpoGexHbIN perynaTop tuna B.

5) PyyHown knnanaH (manual valve).

Py4yHon knanaH npegHasHayeH Ans peanusauum KoMaHg, NocTynatwLwmMx HeNOCPEeACTBEHHO OT
BOAMTENSA: exaTb BNepén, Hasag unu napkosatb MaluvHy. [1ng nepegayn cBOMX KOMaHA B TPAHCMUCCUIO
BOAMTENb UCNOMb3yeT pbluar NepekrnoyeHns nepeaay, KoTopblvi B HalleM npumepe MoxeT ObiTb
yCTaHoBMeH B cneaytowme no3uuun: P, R, N, D, 2 n 1 (puc. 24).

SOJIOTHHK —

m.-

5

“

%

3 17
1,2,3,4,5,6,7 - kanass! ruipaBJIH4yecKoil CHCTeMbl
aBTOMAaTHYECKOIl TPaHCMHCCHH.

Puc. 24. PyuyHom
KnanaH.

Pbivar nepekn4yeHna nepegady MmexaHn4eckm cBA3aH C Py4YHbIM KrarnaHoMm. B cBoto oyepeib, py‘-IHOI;I
KnanaH HanpasndaeT Macrio B OI'IpeJJ,eJ'IéHHbIe KaHanbl FMApaBﬂW—IeCKOI;I CUCTEMbI TPAHCMUCCUWN,
COOTBETCTBYOLLME KaXXOOMY NOJIOXKEHUIO pblvara nepeknuyYeHna nepegad. [asneHne macna, KOTOpoe
npoxoauT 4yepes py‘-IHOI;I KranaH, siIBfsieTca JIMHENHbIM JaBfieHNEM U perynmpyeTca KnanaHom
perynmpoBKku gaBrieHna macra.

YT0 nponcxoaut ¢ aBTomMobunem npu pasnuyHbIX NONOXKEHUAX pblyara NepekntioveHns nepetayd?
P (Park). TpaHcMuccus B HEMTpanbHOM NOMOXEHUN, BLIXOOAHOW Ban MeXaHU4eckn 3adonKCUpPOBaH.
[Buratenb MOXeT ObITb 3anyLLUEH.
R (Reverse). OcyLiecTtBnsieTca ABUXEHUE aBTOMOOUNSA 3a4HUM XOO0M.
N (Neutral). TpaHcMmUcCcUsA B HEWTPaNbHOM NOMNOXeHUN. [Buratens MOXeT ObiTb 3anyLLUeH.
D (Drive). dBwxeHune Bnepén Ha 1 - on, 2 - on, 3 - en nepegayax (npu 3 - ckopoctHon AKIT).
O (Overdrive). iBmxkeHune Bnepéa Ha 1 - on, 2 - on, 3 - et 1 4 - o nepegadax ( npu 4 - ckopoctHon AKTI).
2 (Second). OBuxeHne Bnepén, 3acdnMKCMpoBaHHoe Ha 2 - ON nepegaye.
1 (Low). BuxeHue Bnepén, Ha 1 - o nepenave.

http://enc.drom.ru/2994/ 14.12.2007



http://enc.drom.ru/2994/

Omnucanne padotsl u ycrpoiictBo AKIIII - Duruknoneus ssMOHCKUX MamuH - Ha ... Ctp. 21 u3 36

B 6onblimHcTBe AKI knanaH perynMpoBKy IMHENHOIO AABMEHWUsS Macna 1 pyyYHO knanaH HaxoaaTcs B
OfHOM y3ne - knanaHHoM ycTtponctse (valve body).

6. OcyLlecTBNeHNne aBTOMaTMYECKOro NepexknoyYeHns nepeaay B
AKTT.

B pasgene "O Topmo3ax M PpUKLUOHAX" yKe OBBACHANOCb, YTO M3MEHEHWEe nepeaaTtovyHoro uucna
nnaHeTapHoro psaa, TO €eCTb MNepeknioyveHue nepedad, OCyLlecTBnsieTcs nNyTéM 6GnokMpoBaHus W
pa3brioKMPOBaHUSA pasfMYHbIX 3MEMEHTOB MNIiaHeTapHOro psga C MOMOLLb  TOPMO3HbIX JEHT W
dpuKUMOHOB. B  3aBuCMMOCTM OT yCRoBUM BOXAEHMS, 3adaHHbIX BoauTenem nyTém Bblbopa
ONpeaenéHHOro NONMOXEHUs PyYHOro KnarnaHa, KranaHbl NepeknioyeHns nepefadv npuBOAST B OeWCTBUe
TopMoO3a UM (PUKUMOHBI, KOTOpble GnokupyloT (pas3brnokupytoT) HeobxoauMble AN BKIOYEHUS
(BbIKMOYEHMSA) KOHKPETHOW Nepeaadn anemeHTbl nnaHetapHoro psga AKI ( puc. 25)

) @ 3 @ —
i
] = —
,U| T s 11
= =3 'J
- 17
T s Ken poBalio | V /%g N =gl |

KopIyc ® ] Y (1 E 1

2] obrounas My ra

72 avDLAa mecrepell

Pwuc. 25.
1. MaxoBuKk gBuraTtens. 5. 3agHuii PPUKLIMOH. 9. Catennurt. 13. BbixogHas LwecTepHs.
6. CoeiMHUTENbHBIN 10. TopMo3a 3agHero xofal4. LectepHs xonocToro
2. M'mppoTpaHcchopmaTop. 9
3NIEMEHT. N MOHVKEHHOW Mepefayn. xoaa.
o 15. NapkoBo4yHas
N HUN . T . . .
3. Nepen (PPUKLMOH. 7. DNUUMKN 11. Boaguno (3agHee) wecrephs.
4. TopMO3Has feHTa. 8. Boguno (nepeaHee).  12. O6roHHas MydTa. 16. MacnsiHbIN Hacoc.

B tabnuue, npuBegeHHOM HUXe, MOKa3aHo, kakue B obLLeM criydyae TopMo3a 1 (OPUKLNOHBI
3a0eNCTBYOTCA NpuY Bblbope onpeaenE&HHOro NomoXeHNsa pyYHOro KrnanaHa, npy BKIOYEHUM pasnmyHbiX
CKOPOCTEN, a TakxKe nepeaTtoyHoe OTHOLLEHME B TPaHCMUCCUM MPU BKIHOYEHUN pasHbIX nepeaad
(3apencTBOBaHHbIE 3NIEMEHTbLI OTMEYEHbI 3HakoM " +"):

MonoxeHune |IlMepepatou-

py4Horo Hoe Topmos c 06
KnanaHa v |oTHoweHue ®pUKUNOH no:umeuu:“u " T €pBonpueon rOoHHas
BKMIOYSH-  |B TpaHCMMC- 3a,q?-|‘::ﬂaxo,qa OPMO3HOWM NEHTbI mycTa

Hble nepegaun cumn

nepe,qHuﬁ 3agHUN BKNHO4€H | BbIKNO4YeH
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- +
2,400 + + +
N -
D 1 2,841 + +
2 1,541 + +
3 1,000 + + +
2 1,541 + +
1 2 1,541 + +
1 2,841 + +

Tenepb paccMoTpumM Ha obLLeM NpumMepe BKkpaTue paboTy rMapaBnnMyeckon CUCTEMbI TPAHCMUCCUM NPU
BKIOMEHUM Pas3UYHbIX Nepeaau.

MonoxeHue D (1 - A nepenayva).

Mpu BbIGOPE BOAUTENEM nonoxeHwss D py4yHOro knanaHa nNMHeNHOe AaBneHWe macra, HarHeTaemoe
MacnsHblM HacoCOM, NodaéTcss OT NuHuM 7 B nuHuMio 1 (puc. 26) u NpuknagbiBaeTcs K 3agHemy
DPUKLMOHY, BKNtOYasa ero. BkNoYEHHbIN 3aaHMI OPUKLMOH M 06roHHas mydTa obecneynBatoT 6NOKMPOBKY
3NeMeHTOB NiiaHeTapHOro psiaa, HeobxoanMbIX AN BKIHOYEHUA AaHHOW nepeaayn.
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o .08 ¥3 3.0 mEpeEAuy

BTOpRTHKT JONOTHNY MEPRRTNMT SOROTHNE

HeRTpofemEOro NEHTPODERHOTD
pErYNATORL PEryNATORA

Puc. 26. PaboTa rmgpaBnMyYecko CUCTeMbl aBTOMAaTUUYECKOW TPAHCMUCCUU MpPU BKIOYEHUU 1-1

nepepaum.

MonoxeHue D (2 - A nepegayva).

Koraa ckopocTb aBTOMOGUNS yBENUUMBAETCS, yBENUUYMBAETCA AaBMNeHWe, Co3faBaeMoe perynstopom,
4YTO MPUBOAMT K BKIMIOYEHUIO KnanaHa nepeknodeHns 1 - 2 nepepaun. [Npu BKAKOYEHUM 3TOro KranaHa
nWHeWHoe pasrneHne oT nuHMM 1 (puc. 27) yepe3 nuHMM 8 M 9 NOAAETCA B MNOMOCTb BKIIOYEHUSA

cepBonpueoaa TOpMO3HOI7I NEeHThbI. I'Ipvl 3axaTtum TOpMO3HOIZ JNeHTbI

6nokupyetcsa Ha kopnyc AKT1.
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Puc. 27. Pabota rmgpaBnmMyeckon CUCTEeMbl aBTOMaTU4eCKOW TPAHCMUCCUU NPU BKIHOYEHUU 2-1
nepepauu.

MonoxeHue D (3 - A nepegayva).

C panbHenWwuM yBENUYEHMEM CKOPOCTU aBTOMOOMNS [aBneHuWe, CO30aBaeMoe pPerynsitopom,
CTaHOBUTCS AOCTATOMHbIM AN BKIYEHUS KNanaHa nepekntodeHus 2 - 3 nepegayu. Mpu BKIKOYEHUN 3TOrO
KrnanaHa fnuHelriHoe faBneHue Yepes nuHun 3 1 10 npuknagbiBaeTcs k nepeaHemMy ppuKLUOHY U B MONOCTb
BbIKMIOYEHNUS CEpBONPMBOAA TOPMO3HOMW NeHThl (puc. 28). TopmMo3Has neHTa oTnyckaeTcsi, GroKUpPOBKY
HeobX0AMMbIX 3NIEMEHTOB NIAHETapPHOro psifa OCYLLECTBNASIOT NepeaHuin U 3aaHUA PPUKLUOHBI.
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HEHTPOBORHMY perynATOpON nearpobemzoro. nenTpobeRKoro
- mABTEHKE B rHOpOTpPIHcOpMATOp: perynaTOpa pErynATOpa
- RAERENHE, COIAATAEMOE

APOCCENEHEM ERLNAHOM

Puc. 28. PaboTa rmgpaBnM4Yecko CUCTeMbl aBTOMaTUUYECKOW TPAHCMUCCUU MpPU BKIOYEHUU 3-1
nepepauu.

MpumeyaHue. [puBeadeHHbIM nNpuMmep HocUT O6WMIA xapakTep. Ona kaxgon koHkpeTHow AKT]
XapaKTepHbl CBOM NepefaToyHble OTHOLLEHUS MpU NepPeKnoYeHun nepeaad, CBoM TopmMo3sa, (PpUKLMOHbI U
3NeMeHTbI NnaHeTapHbIX PAAOB, KOTOpble 06ecneyYnBatoT BKNOYEHME (BbIKIIOYEHUE) KaxXaon nepegayn.

an/IHLWIH AeNCTBUA KnanaHa nepeKknryeHns nepenay.

B 3aBucumoctn ot yCJ'IOBI/IIZ BoxaeHuss asTomobunsa AKIT BLINONHAET Te ke camble onepauuu, 4TO U”
BOOUTENb MNMpPpU BOXAOEHUN aBTOMOOMNSA ¢ 0ObIYHOM KOpOGKOIZ nepenad, 10 eCTb BKIHOYaeT NOBbILLEHHYO
nepegavyy npu pasroHe aBTOMOOUNS, BKMNOYaeT MOHMXEHHYK nepegadvy npu TOpMOXeHUn aBTOMOOUNS,
npeogosieHnn M KpyTbiX noabEMOB Unn npu nepeBo3ke aBToMObOMIeM 6onbLUnX rpy30B.

B rumgpaenuyeckon cucteme AKIl MexaHM3MOM, KOTOPbIA HEMOCPEACTBEHHO OCYLLEeCTBseT
nepeknoyeHve nepefad, SBNSIeTCS KnanaH nepeknoveHns nepegad. B 3 - ckopocTtHon AKI Takmx
KnanaHoB 2: nepekniodeHns ¢ 1 - oM Ha 2 - 10 1 NepeknioveHnsa co 2 - om Ha 3 - 1o nepegadvy. B 4 -
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ckopocTHo AKT1 K ynoMsHyTbIM ABYM KranaHam AobaBnseTcs TPeTUn: nepekntoyeHns ¢ 3 - 1 Ha 4 - 1o
nepegayvy. PaccmMoTpmm npmvHUMN OENCTBUA KrnanaHa nepeknioveHns nepeaad.

Mpeanonoxum, 4To gpoccernbHasa 3acrioHka ABUraTenst OTKpbITa Ha onpenenéHHbIn yron u asToMoousb
OBWXETCA Ha HuU3koM nepepadve. Npu 3TOM nepepaye cymMmapHasi COCTaBnsiowas cunbl NpyxuHbl Fa,
[aBreHnsi, co34aBaeMoro OpoccerbHbiM KnanaHoMm Fb v nuHerHoro gaenenus Fc, NpuknagbiBaemblX K
30M0THMKY KranaHa nepeknoyeHus nepefad, BbiHYXAaeT ero nepemellatscs Brnpaso (puc.29). lMpwu
YBENUYEHUN CKOPOCTM aBTOMOOMNA MponopuUMOHanbHO YyBenuumBaeTcs AasneHue Fd, cosgaBaemoe
LUeHTpobeXHbIM perynaTtopom, KOTopoe, npeogonesas cymmapHoe Bo3sgeunctsue cun Fa, Fb un Fc,
BblHY>KaeT 30MO0THWK nepemellaTbcs BreBo. [lpu onpepenéHHon BenuunHe AasneHnss Fd 30M0THUK
NnepemMecTuTCa BNEBO HACTOMbKO, YTO OTKPOETCSA KaHas, 4Yepe3 KOTOpbl NIMHEWHOe faBneHwe macna
MOCTYNUT K MWCNOMHUTENbHLIM MexaHu3mam (TopMo3am U (PUKLMOHAM), BKMOYAKOLWMM CNeayoLLyto
MoBbILLEHHYIO Nepefady. Kak TOMbKO CKOPOCTb aBTOMOGUNSA yMeHbLuUTCS, AaBneHue Fd, cospasBaemoe
LEeHTPOBEXHbIM perynsaTopoM, Takke YMEHbLUMTCA M 30M0THUK KranaHa nop gencrteveM cun Fa, Fb n Fc
CHOBa MEPEMECTUTCSA BMNpaBO, MNepekpbiBas kaHam pans JfUHEWHOro AaeneHuss macna. [loBblleHHas
nepeaaya BbIKMOUNTCS.

|_|pI/I TOPMOXEeHUn aBTOMOOUITb nepexoanT Ha NOHMXXEeHHY0 nepeanadyy Ha CKOpoCTU, KoTopasda npuMepHo
Ha 5 KM/4 MeHbLUe CKOpPOCTK nepexopga oT OAHHOW MOHWXKEHHOM nepenaydn Ha cneayrLllyro NoBbILLEHHYHO.
3710 ynyduwlaeT ynpasiiaeMoCTb aBTOMObGUIEM 1 CHUXaeT pacxon Tonnunea.
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ﬂ]! Helinoe AaBJeHHE
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Ha BRJIOYEHNE nepejaqn

3. 10, 15, 16 - kanaas ruapasandeckoit ciucrems: (oM. puc. 26-28),
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eesee- HEPERJIOMEHNE HA MOBBILIEHHYVIO Nepeaauy

———— [epeKJIotueHIe HA OHIGKEHHVIO Tepeayy

Puc. 29. MpuHUMN gerCcTBUA KnanaHa nepeknyYeHus nepeaau.

7. MexaHu3mbl NOACTPOMKM JaBfieHNSA B rmapaBiinyeckon cucteme
aBTOMaTUYECKOWN TPAHCMUCCUMN.

1) KnanaH noacTponku NMHenHoro gaenenus macna (pressure modifier
valve).

KpyTawmini  MOMeEHT, nepefaBaemMblii  (OpUKLMOHaMM  TPaHCMUCCUM MNPU  pasroHe aBToMoOOuns,
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oTIiM4aeTca OT MOMEHTa, nepegaBaemMoro npun OAsBMXXeHun C NOCTOSIHHOM CKOpPOCTbHO. ﬂ,aBJ'IeHI/Ie mMacna,
Heobxoaumoe Ansi BKMOYeHUs (*)pI/IKLI,I/IOHa npu NOCTOSIHHOM CKopocCTu aBTOMOOUNSA, MEHbLUE OaBMNeHus,
HeobxoaMMOoro Ansi BKItoYeHUs (*)pI/IKLI,I/IOHa npu pasroHe aBTOMOOUNS.

Ona cosgaHua HeobOxoaMMOro pfaBneHus B TMAPaBAWYECKOM CUCTEME WCMOoNb3yeTcsl KnanaH
MOACTPONKM NMHENHOro aasneHus (puc.30), nogcTpanBatoLLmit MIMHENHOE AaBNEeHNe A0 HYXXHOW BESUYUHbI.
Korpa paBneHune 15, cosgaBaemoe LIeHTPOOEXHbIM pPerynsTopoM 1 BO3AENCTBYHOLLEE Ha MpaByo CTOPOHY
30M0THUKA KranaHa noACTPOMKN [aBreHus, HeBenuko, fasrieHne 16, cos3gaBaemMoe [OpOCCernbHbIM
KnanaHoM NIOC cuna MnpYyXuHbl, BblHYXAaeT 30M0THUK KnanaHa MnogCcTPOVKU nepemeluaTtbcs Brnpaso. B
pesynbTate, NPoOXo4 Macna u3 maructpanu 16 (gaBneHue OpOCCenbHOro KnamaHa) B Marmctpanb 18
(NnnHeHoe paBneHue) nepekpblT. C yBennyeHMeM CKOpocTU aBTomMobuns yBenuuuBaeTca AasneHue 15
ueHTpobexHoro perynatopa. dasneHve 15 npeoponeBaeT gaBneHve 16 OpOCCENbHOro knanaHa u cuny
MPYXXMHbI 1 NepemeLLaeT 30fI0THUK KrianaHa MOACTPOMKM AaBneHus Bneso. [aBneHve 16 noctynaet B
mMaructpanbs 18 1, BO34encTByS Ha BEPXHIO YacCTb KranaHa peryrvpoBKy AaBrieHus Machna, yMeHbluaeT
NMHENHoe aaBrneHne macna 7.

Kak Tonbko CKOPOCTb aBTOMOOUNS 1 gaeneHve 15 LI,eHTpOGe)KHOFO perynatopa ymMeHbLlaloTCA, cuna
NPYXWHbl U OaBneHune 16 pgpoccernbHOro kranaHa npeogorieBarT faBreHne 15 m 30M0THUMK KranaHa
NnoaCTPOWKM [OaBrieHUss Macna CHoBa MnepeMeLlaeTcs Brpaso. Macno, cospatowee pfasneHve 18
ApPOCCeNIbHOro KranaHa, NMOET Ha crnue 4yepes3 CeKUU NMPYXMHbI. MTak, 30M0THUK KnanaHa NoaCTPOWKM
JNIMHEHOro JaBrieHus NepeMeLLaeTca TONbKO Toraa, koraa gaBreHue LI,eHTpOGe)KHOFO perynatopa bonbLue
AaBrieHna ApoCcceribHOro KnanaHa.

— JOJIOTHHUK

————— ILIYH&EP
——— Mypra
| KJIAIAH PeryipoBKH KJIaNaH Ho/cTpoiikn
JIMHEITHOTO JABJeHH S Macaa JmHeiiHOTo AaBeHn A

Puc. 30.

2) AkkymynaTtop (accumulator).

MopLueHb akkyMynsaTopa yMeHbLUAET yaapbl Npu NepeknioyeHur nepejay, koraa BrovaTces
hpUKLUMOHBI UK TopMo3Has NeHTa. OBbIYHO NUHEHOE AaBMNEHUE BO3OENCTBYET HA YAEPKMBAIOLLYO
CTOPOHY MOPLUHS, BbIHY>Aas ero npuxkumaTbes BHU3 (pyc. 31). Korga nuHeriHoe aaBneHue
NpuKNagbiBaeTcs K yNOMsIHYTbIM (OPUKLMOHAM 1 TOPMO3Y, OHO OAHOBPEMEHHO BO3AENCTBYET Ha pabouyto
MOBEPXHOCTb MOPLUHS, BbIHYXAasi €ro NoAHMMAaTbCsl BBEPX. YacTb aHeprum macna npu 3ToM TEPSIETCS, UTO
Y CMArYaeT yaapbl Npy NEPEKIIOYEHNN Nepeaa.
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CJIHB Mac.1a

L]
u
JIHEIHoe
JaBJIeHIE
(oT pyuHoro
KJlanaHa)
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JdaBJIEHHEe = ,
(vaep:kuBaoiee) | |
JIMHelHoe — L ;l J |
JaBJIeHHE — .
¥

paﬁnqan MOBEPXHOCTD IMOPIIHS

MpuHUKMN AencTBUA aKKymynsiTopa.

Puc. 31.

3) ConeHoup knkgayHa (kickdown solenoid).

ConeHouna knkgayHa NpuBOAMTCA B AENCTBME MPU PE3KOM HaxaTuu Boautenem nepanuv rasa. Korga
BOAMTENb ObLICTPO U MOMHOCTBIO HAXMMAET Ha nejanb rasa, nepeknioyaTenb ConeHoMaa 3amblkaeTcs et
(puc. 32). HanpspkeHne nogaétca Ha coneHoua, bnarogapsi Yemy LUTOK CONeHomaa BblABUraeTcsa Hapyxy,
OTKpbIBasi Tak Ha3blBaeMbl KnanaH kukgayHa. JlnHenHoe gasneHue 7 nogaércsa B NUHMIO 13 v BkOYaeT
knanaHbl nepeknoderHna 1 - 2 n 2 - 3 nepegay. Npu oTnyckaHum neganu coneHoug obectodmBaeTcs U B
TaKOM COCTOSIHMM LUTOK COfleHoMAa W KranaH KuKgayHa yaepXvBakoTCs MPYXWMHOW Takum obpasom, 4To
npoxon Mexay nuHusaMu 4 n 13 OTKpbIT, a Mexgy nuHuaMmn 7 1 13 3akpbIT (cM. puc. 28). JlnHenHoe
OaBneHve 4 B 3TOM criyyae yepes kaHan 13 nogaércsa Ha knanaHbl nepeknoyeHns 1 - 2 1 2 - 3 nepegayu,
roe oHo npeoponesaeT AdaeneHve 15 ueHTpobGexHoro perynatopa. B pesynbtate B AKI npowucxogut
nepeknoyeHre C BbiCLLEN Nepeaayn Ha HU3LWYo (CM. NpUHUMN paboThl KnanaHa nepeknioYeHns nepetad B
pasgene "lNMepekntoyeHne nepegay B AKMM").
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COJIEHOM T
KHK/layHa

AW

« Fevey }j? oM
tffl‘?“"“ |

7 &

[IEPEKJIIOYATED
. COJeHOM/Ia KHKJayHa
pe— —
I L]

Puc. 32.
ConeHounpa KMKaayHa.

8. dononHutenbHble MmexaHn3mbl B AKITT.

1) Nepekntovatens 6510kMpoBKKU 3axnraHna (inhibitor switch).

MepekntoyaTtens 6MOKNPOBKM 3axuraHns (pyc. 33) MexaHU4YecKkn CBSA3aH C pbl4arom nepeknoyeHns
nepefay n SBNseTCs YacTblo ANEKTPUYECKON Lienn BKIYeHNA cTapTepa Asuratens asTomobuns. B uensx
6e30nacHOCTM OH NPensaTCTBYET 3arnycky cTapTepa U, COOTBETCTBEHHO, ABUraTens, Koraa pblyar
nepekntoyeHns nepegay He cTouTt B nonoxeHun P (napkuHr) unu N (HenTtpans). [laHHbIN nepeknoyaTtens
TaKxe MCNomnb3yeTcs Ans BKYEHUs 3aAHUX boHaper aBToMobuns, CBUAETENLCTBYOLLMNX O ero
TOPMOXEHUMN.
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Pirc. 33. lepexmouarens Grokuposku
3 RH A

2) MNapkoBo4yHbLIM MexaHu3Mm (parking mechanism).

[MapkoBOYHbIN MexaHn3M MexaHudecku 6nokupyeT AKI B Lenax npegoTepaLleHns ckaTblBaHNUS
aBTOMOOUIIA NPY ero NapKoBke.

MpuHuMn gencreus.

Mpu ycTaHOBKe pblyara nepeknioyeHus nepegad B nonoxeHue P pyyHor Ban (manual shaft) n
nnactuHa (plate), noBopaynBasch B HanpaBneHUn CTpenku, nepeasuratoT WTok (rod) 6rnoknpoBkM Yepes
BcnomoratenbHbIn peivar (parking assist lever) B HanpasneHuu, nokasaHHoM Ha puc. 34. LLTok
BO3[ENCTBYET Ha Kyra4yok (cam), KOTopbIi TonKaeT napkoBoYHbIN yrop (parking pawl) BBepx 1 ynop
BXOAWT B 3aLlenfieHne ¢ NapkoBOYHON LwecTepHen (parking gear) AKTT.

Bo Bcex Apyrvx NONoXeHWsaX pblyara nepeknioyeHns nepefad, kpome P, napkoBOYHbIN yrnop
yAepxuBaeTcs OT 3aLenfieHns ¢ NapkoBOYHOW LLeCTepHEen BO3BpaTHOM NPYXuHow (return spring).

PHIMar NepeKkIotHeHns nepeiad
B nojomenun P

BCHOMOTATEIBHBI T B/l HAPROBOYHOID

phIar KyJgaqog YIOopa
\

l MAPKOBOYHELIH

pyuHoi Baa

yIop
{\Elﬁ || % napkopounast wecTeps
1 |
' J.J CVIIIOPT

mmacTinHa MTOoK

BOSHPATHAS HPYHKHHA HapROBOYEBIR yHOP
1

HapkoBOYHAA HIECTEPHA

PEMAL TTepeKoueHitsa nepesay
8 moboM nogokednn gpose P
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Puc. 34. MapKoBOYHbIA MEXaHU3M.

9. OcobeHHOCTN aBTOMATUYECKOW TPAHCMUCCUU C 3NEKTPOHHBbIMIN
cpeacTBamMu yrnpaBneHus n KOHTpons (Y - TpaHcMuccus).

O6Lwas cxema aBTOMaTU4ECKOM TPAHCMUCCUUN C SNEKTPOHHBIMU CpeacTBaMu ynpaBneHns 1 KOHTPons
npveeneHa Ha puc. 35.

JUTHHE NOJIOMEHHA

s JaMia HHARESTOD
APOCCeSIbHOH 3aCTOHKN

nepead 1 pesxnva HOLD

JEMIA HHIHKATOR
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XOMOCTOrG | -~ TEMIIEPATYPbI
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CKOPOCTH
apToMoDII

BYOIHON CHTHAT

— BRIXOHON CHTHAT

|

3 |
o |
o \,‘
0 || L %
5 é Q g _ E‘:] NEPeRTOMATE Th Y
o= ,{ E v ||, OCTAHOBOMHBIX OTHEH
= /] 3
= EPerI0MaATe b TTePeRIIoNATe b
OJIOKMPOBKN PeRIMOB
JAMHTAHA

Puc. 35. Cxema
3NEeKTPOHHOoyNpaBnsaeMon aBTOMaTU4eCKON TPAHCMMUCCH.

OcCHoBHble pa3nnyna mexay ruapaBsiiM4ecKn- N ANEeKTPoHHOYNpaBiideMbIMU TPAHCMUCCUAMNU NpuBEOEHbI

HUXKe:
Onepaums AneKTpoHHOyNpaBnseMasn MapaBnuuecku ynpasnsiemas
TpaHCMUCCUs TpaHCMUCCUs
Onpegnenexne BennumHa ckopocTu aBToMo6uns CKOpOCTM aBTOMO6MNS COOTBETCTBYET
CKOpPOCTU npeobpasyeTcs B 3NEKTPUYECKUE CUrHambl | OnpefenéHHoe AaBneHne, CO34aBaeMoe
aBTOMO6MNA MMNY/IbCHbIM FrEHEPATOPOM. LIEHTPO6EXHBIM PErYISITOPOM.
OnpeneneHne | CTeneHb OTKPbLITUS APOCCenbHOro knanaHa | CTeneHn oTKpbITUS APOCCESIbHOro KanaHa
cTeneHu onpeaenseT AaTuUMK MooXEHNS COOTBETCTBYET JaB/IEHNE, CO34aBAEMOE
OTKpbITUSA [pOCCEeNbHON 3aCNOHKN ABUraTens 3TUM KJlanaHom
[POCCENbHOrO
KnanaHa
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MNepeknoyeHne
nepegav

Bnok ynpaeneHus 1 KOHTPONs onpegenset
HeobxoAMMOCTb B nepekyeHnn nepeaayd
Ha OCHOBE 3/1EKTPUNYECKMNX CUTHA/I0B,
NocTynarvLwmx ot UMMNybCHOro reHepartopa,
AaTyMKa NnonoXXeHUA I,U,[Z)OCCGJ'IbHOl\;I 3aCJIOHKM
auratens u T. 4. [na ocywecTsieHu s

Ctp. 33u3 36

KnanaHbl nepeknoyeHns nepegay
npmnBOAATCA B nencrene COBOKYMHOCTbIO
pPa3nInMyHbIX 3HaAYeHW [aBNEHUS Macna B
FMﬂpaBﬂquCKOVI CncreMe TpaHCMnUCCumn

(ﬂMHeﬁHOFO, naBJieHna ApoCCeNbHOro
KnanaHa, JaBJIEHNUA LI,eHTpO6e)KHOFO

NEPEKJTIYEHUA NEKTPUYHECKMNE CUTHASTbI U3 perynﬂTopa).
6noka nocbInatoTCsa Ha pa3nnyHble
CcoJieHounabl.
ObLwas cxema CKOpPOCTb Harpyska CKOpPOCTb Harpyska
ﬂeﬁCTBMﬂ aBTOMOGMNA aBuraTens aBTOMOGMNA aBuraTens
HMOYNECHE BaTYHE OoNoREHHA TPOCHE, CBASAHHEL
FEHEpATOP gpoccencHof sacmoHEH © OpoccemkHod
ZACNOHECH
OpyTHE TariukH [
H OepermoYaTenu lIEHTPG'EtPHHHﬂ .HPII'CCCJII:HHH KnanaH
| pECYAATOP H Ero DaBAeHHE
Enox ynpaBmeHHa H | |
KOHTROMA KIamaHHGE YCTpOoRCTEO!
I — I 1 KNATaHH Kianax
1-2 2.3 3.4 COMEHOH epERIIoH & H A TOK-Aa
coned -g|| comen.-g| | conen -g| | mox-ana nepegad
| | I ]
MIATAHHOE YCTPORCTRO: |I-::rpm-3a H bpHELHOHR |
KIS AHE KnanaH
NepEEMOYCHAA JNOK-ana |]'[]IEHETEP'I-IHE PALEL |
nepegat

|Topmc-3a i d:-p:-t.'rcuﬂm-tu|

TNaHETAPHEE pATH
I |

I EHMXOAHAA WECTEPHA |

| BHMOIHAA WECTEPHA ]

QY- TpaHcmuceusa moxeT paboTaTth B 3-x pexxumax: ECONOMY, POWER n HOLD, koTopble
BblGMpatoTca Bogutenem (puc.36). PaboTa Takow TpaHCMUCCUN KOHTPOSNMPYETCS 3NEKTPOHHBLIM G10KOM
ynpaBneHus 1 KOHTpons (KOMNbOTEPOM, APYrMMU CAOBaMM) U pa3nnuyHbIMU AaTtynkamm (M. puc.35).

nosamkenne ECONOMY

(s

un:rms:-c!u e POWER

HOLD

Puc. 36. Mepekntoyatenu peXxuMoB pa6oTbl JY-TpaHCMUCCUM.

Pexxum ECONOMY.
B aTom pexume BpeMs nepeknoyveHns nepenay BblOMpaeTcss onTuMarnbHbIM C Lenbio obecnevyeHus
bonee 3KOHOMUYHOTO peXxrnma BOXOEHUS
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Pexum POWER.
B aToMm pexvme Bpems NepeknioyeHns nepeaad 3aTsaHyTo C Lenblo obecneyeHms cKopenwero pasroHa
aBToMobuns.

Pexum HOLD.

B aTOM pexxume npu pblyare nepekntoyeHns nepeaad, yCTaHoBreHHOM B nonoxeHue D, B TpaHCcMUccum
MOCTOSIHHO BKItOYeHa 3-9 nepefaya (NepekroyaeTcs Ha 2-10 Npu CKOPOCTN aBTOMOOUNSA MeHbLue, Yem 20
kM/4). COOTBETCTBEHHO, NpY pblyare nepekntoyeHns nepegad, yCTaHOBEHHOM B MOSIOXEHMEe 2, NOCTOSAHHO
BKITOYEHa 2-a nepegaya, B nonoxeHve 1 - 1-a nepegava. Takas ocobeHHOCTb QY- TpaHCMUCCUK NornesHa
TeM, 4YTO NO3BONSET MPUMEHATb TOPMOXEHWE ABUraterniem npu crnyckax C YyknoHos. Pexum HOLD
aBTOMaTUYECKM OTKITHOYAETCS MpPU BbIKITHOYEHUN 3aXKUraHmus aBTomobuns.

OcCHoOBHble QJIEKTPOHHbIE CpeacTBa ynpaBJieHNA U KOHTPONA B 3y-TpaHCMI/ICCI/II/I.

1) AIMnynbCHbIN reHepatop.

HdaTtunk TypbuHbl € 3ybyaTbiM KOMEeCcoM BblAAET CUrHarn, BenMyMHa KOTOPOro 3aBUCUT OT CKOPOCTU
BpaLeHnsa TypbuHbl B ruapoTpaHcopmaTope TpaHcMmuceum (puc.37). OTOT curHan sBhAseTcs rmaBHbIM B
cucTemMe ynpasneHns napaMmeTpamu B JY-TPaHCMUCCUN.

JATHHK TYPOHHBI

AdTHHE T}-‘pﬁ H III:.l"L‘

YYBCTBHTENbLHBIH

¥
Eplgligl

DIOK ynpaBieHus
H KOHTpO

Puc. 37. AMnynbCHbIW reHepaTop.
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L‘|yBCTBI/ITeJ'II:HI:>II7I pOTOp yCTaHOBJ/IEH Ha BXOOAHOM Bany Typ6I/1HbI I'T n nmeeT HecKonbko BbICTYMNOB Ha
cBoen paGoqeﬁ NOBEPXHOCTH. I'IpV| BpaLleHnn poTopa B MOMEHT Npoxoda KaXXaoro BbiCTyna Haa AaT4YUKOM
Typ6I/1HbI OaTyvK BblOaéT B SJ'IeKTpOHHbIIZ 6nok ynpaeneHuna n KOHTPOIA I/IMFIyJ'IbCHbII7I curHan. bnok no
HYacToTe cnegoBaHnAa MMNynbCcoB onpeaendeT CKOPOoCTb BpalleHNA Typ6I/IHbI IT.

2) [aTynk NonoXeHns ApoCCernbHON 3acroHKN.

[aTuvk npefcraensieT cobol nepeMeHHblin pesnctop. OH COCTOUT U3 pblyara, yCTaHOBIEHHOTO COOCHO
[OpOCCenbHON 3acroHKke, U NepeMeHHOro pes3nucTopa Ans onpeaeneHusl CTeneHn OTKPbITUS APOCCenbHOM
3acnoHku (puc.38). CurHam, nponopLMOHanbHbIA CTENEHU OTKPLITUS OPOCCENbHOM 3aCiOHKM ABUraTens,
NOChINAeTCs B ANEKTPOHHBIA BMOK ynpaBneHus 1 KOHTpons. [aHHbI JaTuuKk SBNSETCA Takke AATYMKOM
3MEKTPOHHON CUCTEMbI BrpbICKa TOMMMBA.

JATHHE MOJ0ECHHA ENVTAYHOK
r'l[!l.)l:l..'l{.‘.il'[:liﬂﬁ FACOHKH JABHTATCIN PHIYaar

0 NaATUHE
XOJAOCTOrO
xoaa

Puc. 38.

MepeknioyeHne nepegad wu GnokupoBka (lock-up) T B JY-TpaHCMMCCUM OCHOBbLIBaOTCS Ha
ANEKTPUYECKNX CUTHaMax, NnocTynawLLMX B 3NEKTPOHHBIN GIIOK ynNpaBneHUs U KOHTPOSS OT UMMYSbCHOro
reHeparopa u gaTymka nosioXXeHnsa OpoCCcerbHOWM 3aCOHKN.

[aTumk xonocrtoro xoga.

[atynk XonocToro xoga B AaTyYMKe MOMOXeHUs APOCCEeribHOM 3acnoHkm (puc.38) BkroyaeTcs, korga
JpoccerbHasa 3acrnoHka ABuraTens nosHOCTLI0 3akpbiTa. Bo Bcex ocTanbHbIX €€ NONOXEHUAX 3TOT AaTyUmnk
BbIKMOYeH. [laTymk Takke MCMoNnb3yeTcs Kak orpaHuuuMTeNnb XOAa APOCCENbHOM 3acroHku. CurHanbl oT
AaT4yrka NOChbINaTCH B 3NEKTPOHHBIN B6OK ynpaBneHns u KOHTPOs.

3) ConeHoug.

MpuHUMN gencTeus.

Korpa HanpsikeHue nogaétcs Ha oOMOTKYy coreHoupa, LUTOK corieHovaa MOAHUMAeTCs BBEPX U
OTKpbIBaeT KaHan ans cnueBa macna (puc. 396). Macno, Bo3gencTBylollee Ha knamnaH nepeknoyeHus
nepenay AKI1, cnuBaeTcs v 30M0THUK KranaHa nog AeNCTBUEM MPYXKUHbI NepeMeLlaeTcs BNpaBo, U3MeHsAS
HanpaBrieHne MOTOKOB Macrna, KOTOopble BKMYalT (BbIKMHOYAKT) COOTBETCTBYHOLIME TOpMo3a U
dppukumoHbl AKTT.

AOMIOTHHE Klanana -
nepekodeH s nepeiat QUMOTKH

Puc. 396. ConeHoup, BKNIOYEH.

Korga HanpshkeHne Ha 06MOTKe coneHouzaa OTCyTCTBYET, LUTOK COoMeHomaa nepekpbiBaeT kaHan ans
cnvBa mMacna (puc.39a). [laBneHvne macna, BO3geNCTBYyOLLEE Ha KnanaH NepekntoyeHns nepegadn,
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npeogorneBaeT AaBlieHne NPpYyXnHbl 1 3aCTaBlideT 30JI0THUK KianaHa nepemMellaTbCa BIeBo.

FOJIOTHNE KIanakHa
MEPCEAOHCHHA nepcaaM

AABAEHRNE
TMOCTOAHHO

Puc. 39a. ConeHoup BbIKNIOYEH.

CyLLI,eCTBleT TakKXXe coneHonabl, B KOTOPbIX NPUMEHAETCA 06paTHa;| BbILLIEOMNCAHHOM CXema nx
OTKPbITUA U 3aKpbITUA, TO €CTb NpK Nogavye HanpaXxXeHna Ha 06MOTKy corieHonaa KaHan and cnmea Mmacna
3aKpbIiBaeTCd, a npu obecToumBaHnM coneHomnaa - kaHarn OTKpbIBaeTCA.

http://www.toyota-rus.narod.ru
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