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OpaHa 13 cambix YacTbiX dpas, KOTopble Mbl CrbILWMM B cepBuce: «Kopobka ncnpasHa, HO Nnepegayn He
BKMtoyaroTcsa». B 6onblUMHCTBE criydyaeB Npobrnema He B LLUECTEPHSX, 8 B CAMOM OTBETCTBEHHOM 3BEHE MeXAY
pyKOI BoAMTEnNs 1 KopobKoii nepeaay — B MexaHuame ynpasnexust KM, To ectb B kynuce (6aLuHe
nepekrioYeHus nepenay). Ha TsHkEnbIX rpy30BbIX aBTOMOBUISX Kynica MEXaHUYECKV nepefadT ABKeHne
BbIOOpaA M BKMOYEHMS Ha BUSKM LUTOKOB BHYTPU KOPOOKYM, @ B OONBbLUMHCTBE COBPEMEHHBIX KOPODHOK
[ONOMHUTeNbLHO HEec&T Ha cebe knanaHbl ananasoHa (range) v nenutens (splitter), paGotatowme Ha
cxkatom Bosayxe. [Mpu n3Hoce Kynucbl aBTOMOOUITb HE TepSIET TAry — BOAUTENb NPOCTO HE HaxoauT nepeaady.
Pblvar, BbibyBatoLLMIiA HA HENTPanb NpU TPOraHWW, HEBKITOYAOLLMIACA Nepexon Mexay 5-1 n 6-1 Ha noabéme
UIK KnanaH gnanasoHa, 6roK1pyoLLMACS NPy HA3KOM AaBNEHUKN, — BCE 3TO HEUCMNPABHOCTW, KOTOPbIE BO
MHOIMX aBTonapkax 0oopMISOT Kak «kanpeMOHT KOPOOKM», XOTS Ha Aere 3TO HECKOSbKO YacoB paboTbl C
Kynucoin. HactosiLee pykoBOACTBO cobmpaeT npakTuyeckme 3aMeTKM M3 CEPBUCHON MPaKTMKU: Kak yCTpoeHa
Kynuca, Kak NnpaBusibHO €€ AMarHOCTMPOBAaTh, Kak He COUTb PErYNMPOBKM NPY CHATUM U YCTAHOBKE U Kak
npognnTb €€ pecypc.

MpumeyaHune E-E-A-T: [JokymeHT NOAroToBreH TexHnveckon cnyxbom VADEN, cneunanuanpyroLencs Ha
NMHEBMATKKE U arperatax TPaHCMUCCUM TSXKENMbIX TPY30BbIX aBTOMOOWEN, HA OCHOBE 0OpaTHON CBA3N
CEPBUCHbLIX CTaHLMI, aHanM3a rapaHTUHbIX BO3BPATOB U NPOM3BOACTBEHHbBIX BEPUPUKALMOHHBIX UCTIbITAHWA.
MprBeOEHHbIE 3HAYEHMSA ABMSKTCA TUMOBbLIMM CMPABOYHBbIMU AnanazoHaMn. TOUYHbIE MOMEHTbI 3aTSXKKK,
OABMeHNs N PErynimpoBOYHbIE padMephbl 4151 KOHKPETHOMO CoYeTaHus Wwaccu, ABuratens u Kopobku nepegad
BCerga crieqyeT NpoBepsiThb MO ASNCTBYIOLLEMY PYKOBOACTBY MO PEMOHTY NpOU3BOAWUTENs aBToMobuns/
kopoOku. MocnegHee o6HOBNEHME: CEHTAGPL 2026. PacyéT KOMNOHEHTOB OCHOBaH Ha COOTBETCTBYHOLLIEM
CeMeNCcTBe MexayHapoaHbIX CTaH4apToB (ISO/EN/DIN/SAE) n OE-cneuundmkaumm NnpomsBoanTensi.

Yro Takoe mexaHusm ynpasnenus KMNMN (kynuca nepekntoueHuns
nepepnayv)? HasHaueHue u npuHLUMN pa6oThbl

MexaHu3m ynpaeneHus kopo6kon nepeaay (Kkynuca, 6awwHs nepeknioyeHns) — 310 MexaHUKo-
NHeBMaTUYeCKNI y3er, KOTOPbIN KpenuTca 6onTaMmu K BepXHen KpbilKe KOPOOKU nepenayd, nepenaér
aswxeHne BoiGopa (select) n skniouenus (shift) or puivara unm Tpocos ynpaeneHus Ha BUNKM LUTOKOB
BHYTpu KM, a B 6onbLIMHCTBE TAXKENBLIX KOMMepPYeCKUX NPUMEHEHUN HECET Ha cebe Takke
nHeBMaTU4ecKoe yrnpaBrieHue ¢ KnanaHamu avana3soHa u genurens.

MprHUMN paboTbl OCHOBaH Ha ABYXOCEBOM ABWXeHUW. Koraa BoauTens nepemeLlaeT pblyar BnpaBo-BreBo,
naney (finger, wTok BLIGOPa) BHYTPU KyNChl MOBOPAYMBAETCS U BLIGUPAET, Ha KaKOiA LITOK BUMKW OH CAAET;
npu ABMXEHUW pblyara Brepén-Hasan ToT Xe LUTOK CMeLLaeTCsi B OCEBOM HanpaBrieHnu, BbIBOAUT
BbIOpaHHbIN LITOK BUIKW 13 hmKcaTopa 1 NPWKUMAET ero K CUHXpoHM3aTopy. YTobbl 3T ABa ABUXEHMUS He
CMELLMBANMCh, B KOPNYCe KYMMChI MPeaycMOTpeHb! BriokupoBouHble WTndTsl (interlock) v npyxuHHbIN
MexaHW3M BO3BpaTa B HelTparib; Npu ocrabneHuy BO3BpaTHOM NPYXKWHbI pblvar NepecTaéT HaxoauTb CBOK
MMOCKOCTb, ¥ BOAUTENb XKarnyeTcs, YTO «pblyar He CTOUT MO LEHTPY».

B TspkEnbIX KOMMeEpYeECKMX kopobkax ¢ 12—16 nepegadvamu nepegHero xoaa Kynmca 0OAHOBPEMEHHO ABNSIETCA
NHeEBMaTnU4eCKMM pacnpenennteribHbIM onokom. CurHan ot nepeknw4artena genntena Ha Haﬁaﬂﬂ,aLIJHl/lKe
pblyara NpMBOAUT B AEWCTBME KIanaH AennTenst Ha Kynuce, a nepexod no cxeme H — knanaH gnanasoHa
(rcunge). lMockonbKy KnanaH guanasoHa cpabaTbiBaeT OT MEXaHMYECKOW 3aLLENKM UM NoN3yHa BHYTPU
KynuCbl, NPU €€ N3HOCE HapyLLAETCs U NMEPEKIOYEHME Anana3oHa — MMEHHO 3TOT MOMEHT Yalle BCero
nyTatT B cepBuUce. Takas apxuTeKkTypa KOHLENTyarbHO oguHakoBa Ansi Kopobok Tuna ZF, Tuna Eaton m
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aHanoroB Mercedes cepuu G; pasnuuusi kacatoTcsl PacrosioXKeHNs KnanaHoB U BeNW4YMHbl Xoda. [MutaHne
cXkaTbIM BO3YyXOM 00Obl4HO GEpPETCSst OT BCMIOMOraTeNbHOro KOHTYpPa YETbIPEXKOHTYPHOIO 3aLUUTHOTrO KranaHa

Tvna Knorr-Bremse nnn Wabco, u npegnonaraetcsi Cyxon Bo3ayx, NpoLLewin Yepes oCyLUNTErb.

Kopnyc kynucel (BepxHsAs KpbilKa): anoMUHWA UK YyTYH; CaAUTCS Ha KPbILLKY KOPOBKM Yepes
NPOKNaakKy, ABNAETCA 6asoBoi NOBEPXHOCTbIO ANd BHYTPEHHEro MexaHmn3ma.

LLUTok BbIGOpa 1 BKIKOYEHUS (naneulfinger): OCHOBHOW 3rEMEHT, NepeaatoLmnn ByXOCEBOE ABWKEHNE
Ha LUTOKN BUJIOK.

BnokupoouHble (interlock) wTndThl M NNacTMHA: UCKIIOYAOT OAHOBPEMEHHOE BKIIOYEHWE ABYX
nepeaau.

Mpy1Ha 1 NopLIeHb Bo3BpaTa B HeMTparib: BO3BPALLAT pblyar B HEMTParnbHYH MIOCKOCTb; B
NHEBMOMOAAEPKMBAEMbIX TUMaxX paboTatoT OT BO3ayXxa.

Knanau ananasona (range) v knana genutens (splitter): ynpasnsior nepexonom mexay Huakim/
BbICOKMM gnanas3oHOM U MPOMEXYTOYHON CTYMEHbIO.

LapoBble WwapHupbI / pblvarm KpenseHusi TPOCOB: TOYKMN NPUCOEANHEHNSI NOAKAOUHHbBIX TPOCOB
yrnpaBreHns Unu Tsr.

KomnnekT CaJfibHUKOB, YNJNIOTHUTEJIbHbIX KOJiey n npOKﬂaAOK: npenorepallaeT yTedky Mmacna u
BO34yxa; Hanbonee Yyacto o6HOBNsIEMAsi HacTb KYrUCHI.

CanyH (breather) u nHeBMaTHyeckne OUTUHIN: BbIpaBHUBAHWE BHYTPEHHErO AaBMNeHUs 1 noaaya
BO3ayXxa.

Pa3sHuua mexay mMexaHMn4ecKkou U NnHeBMonoaaepXXMBaeMou Kynmcomn

lMoNHOCTLIO MEXaHUYecKme KyInnCbl MPUMEHAITCA NpenmMyLLeCTBEHHO B pa3BO3HOM U CTPOUTENTbHOM

CerMeHTe, Ha Kopobkax ¢ 6—9 nepegadyamu NnepegHero xoaa: KnanaHoB BHYTPU HET, BCE ABUXKEHME

obecneunBaeTcs yeunvem pyku Bogutens. MHeBMonogaepxueaembie kynuckl (servo shift) sensiorcs

CTaHOapTOM AN MarucTparnbHbIX TAra4yen; OHU NogaoT BO3AYX B NMOMOLLb ABMXEHUIO BKITIOYEHUS, CHUXKAas
ycunue Ha pblyare. Xapaktep HeMCNpaBHOCTEN Y HUX PasnnyaeTcs: y MEXaHUYEeCKON Kynnchl xanobbl 06bIYHO

Ha NMoT 1 Tyroe BKIOYEHUE, Y MHEBMATUYECKON — HA 3afePXKKY, YTEUKMN U MOMHbIA 0TKa3 Npu HU3KOM

OaBleHnn Bo3ayxa.

CucTeMbl ¢ NPAMBIM U AUCTaHUMOHHLIM (TPocoBLIM) ynpaBneHnem

I'IpM npAMoM ynpasrieHnn pbidar yctaHaBliiMBaeTCcAa HenocpeacTBeHHO Ha KyIlnncy; NOCKOJbKY nNoaBecKa

KabWHbI MPU 3TOM packadnBaeT W pblyar, Takasi CXeMa Yalle NpUMeHsieTcsl Ha kabuHax ¢ nepeaHum
pacnonoxeHnem asuratens. MNpy AMCTaHLUMOHHOM YNpaBneHun Mexay KyrnMcoln 1 pbl4arom yCTaHOBMNEHb! ABa

TpoCa Thna 60yp,eH unu cuctema T4r. B TPOCOBbLIX CUCTEMAaX 3Ha4vYnTeribHaa 4YacTb »xanob «nepenadyun He

BKIOYAKOTCA» Bbl3BaHa HE KySIMCOW, @ BbITSHYBLUMMCHA TPOCOM UM TPOCOM C NEPETEPTON BHYTPEHHEW XXUION.
3amep ntodTa Tpoca A0 NPUHATUSA PELLEHNS O 3aMEHE KYINUCbl — CaMbIl 4ENCTBEHHbIA UITLTP NPOTUB

HEHY>KHOM 3aMeHbl JeTarnen.

AHanor B Kopo6Kax ¢ aneKTpoHHbIM ynpasneHuem (AMT)

B po6oTr3npoBaHHbIX KOPOBKAaX KacCUYecKyto Kynncy 3aMeHsIeT 3r1eKTPONHEBMAaTUYECKUIN MOAY b

akTyaTopa, ycTaHaBNMBaeMblil Ha TOT e Kopnyc. 34ecb UMNMHAPLI BbIGOpa U BKITHOYEHUS], AaTYNKN

NONOXEHUA N 3NEKTPOMarHUTHbIE KranaHbl COﬁpaHbI B €AMHOM onoke. MexaHun4yeckuin npuHUMN TOT XKe, HO

AnarHocTuka Begercs Y>Ke He Nno owyLleHMO Ha pblyare, a no Kogav OWNBOK 1 AaHHbIM AaTYNKOB



VADEN"

ORIGINAL

nonoxeHusi. MexaHnyeckne nNpoBePKM U3 3TOTO PyKOBOACTBA NPUMEHUMbI 1 K Moaynsm AMT, ogHako nepepq
CHSITUEM 06s3aTeNbHO HYXKHO CYUTaTb ANarHOCTUYECKUM NpubopoM KanmbpoBKy akTyaTopa v AaBrneHne B

cucrteme.
TunoBoe Knanax guana3sona/ XapaktepHbie
Tun Kynucbl YnpaBneHue
npumMeHeHue aenvurtensa HeucnpaBHOCTU
[MonHocTblo MexaHnyeckasi Pa3Bo3, cTporika, Mpsimow pblyar OTtcyTcTBYET MNn JTodT, Tyroe
Kynuca kopobkn 6—9 TONbKO AnanasoH BKIOYEHUE,
nepegav ycTanocTb
NPY>XWHbI
MHeBmonogaepxvBaemas MarucTtpanbHble Tpocbl unu T4run OnanasoH + YTeuka Bo3ayxa,
kyrmca (servo shift) TArauy, 12-16 Jenvtens 3afepxka
nepegav BKIOYEHUS
Kynuca c TpocoBbIiM Bbicokasi kabuHa, [Ba Tpoca 6oyaeH [OnanasoH + OwmnboyHas
ONCTaHLUMOHHBIM Luaccu ¢ OTKUAHON aenvrteno AnarHocTuka n3-sa
ynpasneHnem kabuHon BbITSXKKM Tpoca
OneKkTponHeBMaTUYECKNiA CoBpeMeHHble ECU + WHTerpmpoBaHHbIN MoTeps
akTyatop (AMT) TAraum n aBTobycChl 3MNeKTPOMarHuTHble KnanaHHbIn 6rok KanMbpoBku, oTka3
KnanaHbl aaryuka
Kynuca ¢ nuTbiM Kopriycom lopHozo6bIva, Mpsimoe ynpasneHne  [IByxaunanasoHHasi OcnabneHne
ONSA TSHXKENbIX YCNOBUI aBTonoesna, off- W TArm 6onToB oT
road BMbpaumm

MpoBepka HoMepa aeTanu obsa3aTenbHa: ga)e Ha ABYX aBTOMOOWNSAX C OONHAKOBbLIM LLACCK M OOUHAKOBbLIM
KOOOM ABuratens Tun Kopobku, pacnonoXeHne knanaHa guanasoHa u reomeTpusi NpUCOeanHEHNS TPOCOB
MOryT pasnuyartbcs. [lepeq 3akazom Kynucbl CBEPANTE BMECTE Kog KOpobky Ha eé Tunoson Tabnuuke,
n|/|Te|7|Hb||7|/|<aTano>|<Hbu7| HOMEp Ha caMoW Kynuce u, Npu Hanuuun, pecdpepeHc OE npoussoaunTens. MNoabop
TONbKO MO MOAENbHOMY rogy NPUBOAUT K pe3yrbTaTy «CXema NepektodeHnsa He coBnagaeT» Nocne yCTaHOBKM
N ABMSIETCA rMaBHOW CTaTbEN BO3BPATOB KyJIMC.

Mpu3Haku HeucnpaBHOCTEN U ANArHoCTUKa

HemcnpaBHocm KyrnncCbl peKo NpoABidarTCA U30NTMPOBAHHO, 0ObIYHO OHU nepenneTteHbl C COCTOAHNEM TpOCa
ynpasneHund, CUCTeMbl MOArOTOBKM BO3yxXa U perynMpOBKoﬁ cuenneHnsa. Tabnuua Hke conocTaBnser
Hanbonee 4acTble CUMMNTOMbI C BEPOATHLIMU NMPpUYNHaAMN N NEPBbIMU LLAraMmuy npoBEPKU. BbinonHeHne atux
NPOBEPOK OO0 CHATUA KYITUCbl 3aMEeTHO CHWXXaeT NnlHne Tpyao3aTtpaTtbl U CTOUMMOCTb 3anyacTten.

Cumntom BeposiTHas npuyunHa Mposepka | noaTBepX)AeHUE
Upe3mepHbIi NOdT pblyara, M3HOC LWapoBoro wapHupa, Mpw 3arnyweHHoM gsuratene 1 3apMKCMpoOBaHHOM
pblyar kKa4yaeTcsi B HeWTpanu yCTanocTb BO3BPaTHOW NPYXXWHbI, aBTOMOOUNe noaBuranTe pblyar BO BCeX

NPT BTYINKM HanpaBneHusiX; BPy4HY OLEHUTE NMIo@T LITOKA Ha

BXOZe€ B KYNMCY U CpaBHUTE CO CBOOOAHBIM XOO0M
Ha KOHLie Tpoca
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CumMmnToM

Mepengaun BkMOYaOTCH TYro
Mnn He HaxoanTca NIOCKOCTb

Mepenaya camonpounsBonbHO
BblIOMBaeT (ocoGeHHo nopn,
Harpy3aKoit)

He Bkntoyaetcs BbICOKMVI/
HU3KUIA ananasoH, pblyar
3aKycbiBaeT B cxeme H

Henutens (splitter) e
paboTaeT unm
NepeKIIYaeTCs C 3a4epXKKoi

Teyb TPAHCMUCCUMOHHOTO
macna BOKpYT Kynucbl

[MOCTOSIHHbBIN 3BYK YTEUKN
BO3Alyxa 13 Kynuchbl

Mocne BKMoYeHWs nepeaaym
pblyar He Bo3BpaLlaeTcs B
LieHTparbHyt0 NMOCKOCTb

BeposiTHass npuunHa

M3HOC GMOKMPOBOYHOIO WTU(TA,
cbuTas perynupoBka Tpoca,
cuenneHne He BbIKMYaeTcd
NOITHOCTbIO

OcnabneHHbI rKCUpyroLLnia
Lapyk/NpyXWHa LITOKa BUAMKM,
M3HOC narnbla Kynucel, npocesLuas
onopa asurartens

OTka3 knanaHa avanasoHa, enara/
KOppO3usi BHYTPU KnanaHa, HU3koe
JaBreHune nutaHus

HerepmeTuyHocTb knanaHa
[OenuTensi, oTkas nepekrnyaTens Ha
HabangallHuke, Boga B
nHeBMOMarucTpanm

O6mATas npoknagka Kynuchl,
3aay6eBLUNIA CanbHUK LUTOKA,
TpelmHa kopnyca

HerepmMeTU4HOCTb YNNOTHUTENBHOTO
KonbLia/kopryca knanaHa,
ocnabwmii UTKHT, CanbHUK
BHYTPEHHETO NOPLLHSA

CnomaHa LeHTpupyoLLas NpyxuHa,
3aCOpPEH NMHEBMATUYECKNI
LIEHTPVPYIOLLMIA NOPLLIEHb

Kynuca unu Tpoc ynpaeneHnus? MeTtoa pasaeneHus

MpoBepka [ noaTBepxaeHUe

CHayana nposepbTe cBOGOAHbLIV X0 Neganm
CLENNeHNs 1 Xoa BbIKMIYEHNS; 3aTeM CpaBHUTe
peryrnvMpoBKy AnWHbI Tpoca C pa3Mepom
npov3BoauTEns

OTMmeTETE, MOBTOPSIETCS MU 3TO NOA Harpy3Kon; npwm
CHSATWU KYNUChI ULLUTE CTYMEHYaTbIi 3HOC Ha
KOHTaKTHOW NOBEPXHOCTM NarbLia, NpoBepLTE
packayky onop

3amepbTe gaBneHne B cMCTeMe MaHOMETPOM;
oTcoeanHUTe NUTarLWyo MarmcTpanb KnanaHa u
npoBepbTe Hannyne aaBrneHnd; yTo4HUTe pecypc
KapTpuaxa ocywunTens

MpoBepbTe curHan oT nepekrnyaTtens Ha pblyare;
HanguTe yTeuKy Ha BbIXOAe KnanaHa MblfibHbIM
pacTBOpOM; CrienTe Boay M3 Marmcrpanm

OumncTnte NOBEPXHOCTL 1 NOCME KOPOTKOM NPoBHOW
noesakun npocneanTe Mecto Teuu; NposepsTe
MOMEHTbI 3aTsXKKM 6ONTOB, OCMOTPUTE KOPMYC Ha
TpeLUHbI

lMpu 3anofiHeHHOW cUCTEME U1 3arfyLLIEHHOM
[Burartere BbINOMHUTE NPOBEPKY MblfbHbLIM
pacTBOPOM; MOBTOPUTE OTAEMbLHO B MOMOXEHUSAX
HelTpanu, avanasoHa u aenvTens

lMpu CHATOW Kynuce 3amepbTe CBOBOAHYIO ANNHY
NPY>X1HbI; HA MHEBMOTMME nogaiiTe
KOHTPONMpyemMoe AasneHne B Maructparb
LIEHTPMPOBaHWs U NpocrneanTe cBO6OAHbIN Xon,
NOPLLHSA

CaMblIil NpakTUYHBIN CNOcob pasnuynTb: OTCOeaUHUTE NOAKAOWHHbIE TPOChI YNPaBIeHUs OT pblyara Kynuchl 1

nogsuramTe pbldar Kynmcbl HenocpeacTtBeHHO pyKOI7I. Ecnu pbldar Kynuchbl OaéT YETKME NIOoCKOCTH, a

nepenayvu BKIr4YarTCcd no OfHOW 1 YBEPEHHO — KYyJrinca ucnpaBHa, a npnuvnHa B Tpoce, MexaH3mMe pblyara

Unu nogBecke kabuHbl. Ecrnuv xxe npy py4HOM NepeMeLLeHny pblyara Kynuchl owyLatTes fdT, TpeHue nnm

notep4d NOCKOCTN — nogo3peHne nagaeT Ha caM y3ern KyJrunchbl. OTOT TecT 3aHNUMaEeT AecsaTb MUHYT U

SABIMSIETCS CaMbIM HaOEXHbIM 6apbep0M npoTnB 3aMEHbI HE TOW getanu.

M3onauusa nHeBMaTU4eCKOM YacTu

Mpw xanobax Ha AvanasoH 1 AenuTenb NepBbiM AENIOM CMOTPSIT HE Ha Kynu1Cy, @ Ha NMoAroTOBKY BO3AyXa.

Ecnu ocywmtens BipaboTtan pecypc, nepeHocMmas no maructpany Bnara Bbi3bliBaeT pa3byxaHve
NMacTMKOBOrO 30/10THMKA BHYTPU KnarnaHa v ero norHoe 3aknumHvBaHve Ha Mopo3e. Ecnv npu cnvee 13

pecneepoB naoéT Boaa, HencnpaBHOCTb NOBTOPUTCA BCKOPE AaXke Nocrie 3aMeHbl KnanaHa KyJnchbl.
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OueHvBanTe gaBneHve He no npmbopam B KabuHe, a N0 KOHTPOSNIbHOMY MaHOMETPY, NOAKIIOYEHHOMY Ha
BXOo4e KnanaHa, 3aMeTHasd pasHnua Mexay AByMA NnokasaHnAMM o3HavyaeT Cy>XeHne B Mmarmcrparnu.

BeneHue 3anncen npu npo6HoON noesgke

3HauuTenbHas 4YacTb HEMCMPABHOCTEN KYNMChl 3aBUCUT OT TeMnepaTypbl U Harpy3ku: kKopobka, koTopast
Be3ynpeyHo paboTaeT Ha XOnoaHyo 1 BbiOMBaeT nepedady npu paboyen Temnepatype, u Kopobka, koTopas
TYro BKITOYAET BCErAa, YKa3bIBaKOT Ha pasHble NpuymHbl. Bo Bpemsa npobHOM Noe3aky 3anvcbiBanTe, Ha Kakom
nepegaye, Npu Kakom Harpyske, Mpu Kakon Temneparype KOpooKu 1 Npy KakoM AaBfeHnn B CUCTEME
BO3HMKaeT npobnema. 3T Tpu napameTpa — camas nokasaTenbHasi UHpopMauusa Ans pasgeneHns
HEeNCNPaBHOCTU KYNNCbl N CUHXPOHN3ATOPOB; 6e3 3anncen 4ons NOBTOPHbLIX OOpaLLeHnIn 3aMEeTHO pacTerT.

dononHutenbHbIE MaTepuanbl

MOHATHBIN TeXHNYeCKui 0630p 3TOM TeMbl CM. B CripaBodHou ctatbe Ha Wikipedia. Beeraa ceepsiite
KOHKPETHbIE 3Ha4YeHMs 1 NpoLeaypbl C CEPBUCHBIMU AaHHBIMW U3rOTOBUTENS.

Mopsaok 3ameHb! [ ycTaHOBKM

CpeacTBa MHAMBMAYaNbHOM 3aliUTbI M OXpaHa Tpyaa: paboune nepyaTtku, 3almTHbIE 04KM 1 00yBb C
MeTannmMyecknMm NogHockoM obs3aTenbHbl. OCTaHOBUTE aBTOMOOMITb Ha POBHOW MriowaaKe, BbIKYMUTe
3aXuUraHme, OTKIKYMTE MacCy, YCTaHOBMTE NMPOTMBOOTKATHbIE YMOPbI U 3aTAHUTE CTOSTHOYHbIA TOPpMO3. [pun
OTKMAbIBAHUN KabWHbI 3adUKCUPYITE CTPAXOBOYHbIN ynop kabuHbl. MNepen paboTor ¢ nHeBMOMarmcTpansimm
CTpaBuTe AaBrieHne B cUCTeMe CnocoboM, ykasaHHbIM Npon3BoauTeneM, — oTBopavnBaHue ouTuHra nog
OaBneHneM BeAET K Tshkénown TpaBme. He paboTaiTte ¢ ropstimmMm TPaHCMUCCUOHHBIM MaciioM.

0 MogrotoBLTE aBTOMOGOUIBL U B NOCNeAHUIM pa3 NoATBepAUTE HEMCNPaABHOCTL: Nepes CHATMEM
eLé pas npoBepbTe xanoby, NoaBMraB pblyar pykou; 3adpmKCupymnTe TekyLiee oLLyLeHne NocKocTen
ANsi NoCnenyoLLero CpaBHEHUS.

CtpaBuTe AaBrneHne N OTKNIYMTE aKKyMYNATOP: ONOPOXKHUTE MHEBMOKOHTYP, BbIKMOUNTE
BbIKIto4aTenb macchl. Ha aBTomobunsax ¢ AMT gononHuTenbHO MOXET noTpeboBaTbCs NepeBos
CUCTEMbI B CEPBUCHbIN PEXUM OMArHOCTUYECKUM NPUBOPOM.

e OGecneubTe [OCTYN: OTKUHLTE KAOWHY MO0 CHUMMTE OBLUMBKY CarloHa, KPbILKY TOHHENS U Yexon.
CHATbIE BUHTbI U KIUMCbl XPaHUTE CrPYNNMPOBaHHBLIMW.

OTcoeAMHUTE MHEBMOMArMcTpanv u anekTpopasbEMbI C MAPKUPOBKOM: MPOMapPKUPYNTE Kaxablii
wnanr. icnonb3ayinTe 3armyLkn UM YUCTYIO BETOLLb, YTOObI B OTKPbITbIE (DUTUHIN M KOHLLbI LUNAHIOB He
nonana nbifb; 3Ha4YUTeNbHasi YacTb MHEBMATUYECKMX OTKA30B BO3HMKAET M3—3a rPsiav, MonaBLUEl Npw
MOHTaxe.

©

CHUMUTe TPOChI yNpaBneHUs Ui cUcTeMy TAr: 3adrKCUpyinTe NonoXeHe peryriMpoBOYHbIX raek
MapKepoM Unv 3aMepom; He nepernbanTte Tpoc nog OCTPbIM YITIOM, MOABECLTE Ero K HEMOABWXHOM
TOYKeE.


https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BA%D0%BE%D1%80%D0%BE%D0%B1%D0%BA%D0%B0_%D0%BF%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%87
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e MepeBeanTe KOPOOKY B HEMTPaAnb: Nepes CHATUEM Kynucbl 06a3aTenbHO yoeauTech, YTo Kopobka
HaxoamTcst B HemTpanw. INpun CHATMM C BKNIOYEHHOW Nepegaden nanew BbIXOAUT U3 LITOKA BUIKN C
ycunmem, 1 Npu yCTaHOBKE BbICTABUTb €ro HEBO3MOXHO.

OcnabnsaunTe 60NTbl KyNMCbl NO3TANHO: 0CNAbNsANTE KPECT-HAKPECT, HE OTBOPaYMBas NONTHOCTLIO 3a
OJVH NPOXO0f, YTOObI N3bexaTtb kopobneHns kopnyca. Ecnun 6onTbl pa3Ho ANWHbI, 3adhUKCUpynTe nx
pacronoXeHue Ha cxeme.

nanbLa 13 nasa wrToka Bunku. Cpasy 3aKpounTe roproBuHy KOPOGKM YMCTON BETOLLLIO; Aaxke Kycoyek

e MogHMManTe Kynnucy CcTporo BepTukanbHo: 6e3 GOKOBbIX NepekocoB, ob6ecneynBas YACTbIN BbIXO
NPOKNaAKW, ynaBLUNiA BHYTPb, MOXET BbIBECTU KOPOOKY 13 CTPOS.

OuuncTuTe N NpoBepbLTE NOCAAO0YHbIE MOBEPXHOCTU: CHUMMUTE OCTaTKM CTapoW NPOKMaaku, He
Lapanas noBepxHOCTb. ECnv B masax LUTOKOB BUSOK €CTb CUMbHbIN U3HOC, CIIOMaHHbIN (OUKCUPYIOLLINIA
LIApVIK UK MeTannmMyeckas CTpy»ka, OqHOW 3aMeHbl Kynucbl byaeT HeqocTaTo4HoO — noTpebyeTcs
npoBepKa BHYTPEHHEN YacTh KOPOOKW.

©

YcTaHOBUTE HOBYIO KYJIUCY C HOBOW NPOKIaAKoW U 3aTAHMTE MOMEHTOM: 1CMONb3ynTe NpoKnaaky
HacyXo UIN C repMeTMKOM, yKasaHHbIM Npoussoautenem. 3atarusaiTe 60nTbl KOECT-HAKPECT,
noaTanHo, 0 MOMEHTa, 3a4aHHOro NPOM3BOANTENEM; He 3aTArMBanTe «Ha rnas».

©

MopcoeanHUTe TPOCHI, OTPErynUpynTe U NPoBepbTe: OTPEryNVMpYTe ANUHY TPOCca ynpaBrieHus no
pa3mepy Npou3BOANUTENS, NOAKIYMTE MHEBMOMArMCTpany CorfacHo MapKMpoBKe, NOAHUMUTE
[AaBrieHne 1 NpoBepLTe repMEeTUYHOCTb MblfbHbIM pacTBOpPOM. MNporoHnTe Bce nepeaaydn no ovepeamn
npv HepaboTatoLLeM ABuraTtere, 3aTeM BbINoNHUTE NPOGHYH Noe3aky 6e3 Harpysku U ¢ Harpy3Kom.

Ha uTto 06paTuTh BHUMaHue (YacTble owmnoKu)

Camas goporas owmbKa: CH/MaTb UMK yCTaHaBNMBaTb Kynucy npu BKMYEHHON nepedave. Ecnuv naney n
na3s LUToKa BUSKM HE COBMELLIEHbI, MPU 3aTshkke GONTOB MEXaHM3M MonyyYaeT nepekoc; Ha NepBom e NPoGHOM
noesake nNMbo TepsieTcs NNOCKOCTb, MO0 FHETCA LITOK BUSKW. [ocne 3Toro HeMCNpaBHOCTb NMPUXOAUT YKe He
OT KynUCbl, @ U3HYTPU KOPODOKK, U CTOMMOCTb PEMOHTa MHOTOKpaTHO BO3pacTaeT.

3arpsizHeHMe NHeBMOMarncTpanu: OCTaBneHHble OTKPbITbIMU KOHLIbl CHATbIX LUSTAHIOB 3aHOCHT B KOPMyC
KnanaHa nbifib 1 Bnary. 3HauuTenibHas 4acTb NpobnemM ¢ nepekryeHmeM ananasoHa, BO3HUKaLWMUX Yepes
Heaento nocrne ycTaHOBKM HOBOW KyNMCbI, Bbl3BaHa rpsibto, MomnasLUen B CUCTEMY NPU MOHTaxe. Ecnu
KapTpWIK OCcyLuMTENs BblpaboTan pecypc, OLEHUTE ero 3aMeHy BMECTE C KyJMCOA.

° nOBTOpHoe ncnosib3oBaHue NpoKnaaku: obmsaTas NpoKIagka Ha4nHaeT Te4b yXKe nocrie nepsoro
TeMneparTtypHOro UuKna; KOMMIeKT Npoknagok U ynnoTHUTENbHbIX KoJ1el, NoANEeXUT 3aMeHe Npu Kaxxaom
CHATUW.

® 3aTsAXKa «Ha rnas»: Ha Kynucax ¢ antoMUHUEBBIM KOPMYCOM, 3aTSHYTbIX «M0 OLLYLLEHNIO», YacTo
cpbiBaeTcs pesbba 1 KopobuTcs KopMyc; NONb3yNTECH AMHAMOMETPUYECKM KITHOHOM.
¢ [lponyck perynMpoBKM Tpoca: Ha aBTOMODBUIISX, rae HOBas Kynmca ocTaBfieHa Co CTapon perysimpoBKOW

TPpOCa, CXxeMa nepekrnyeHna cMellaeTca, U KIMNeHT CHUTaeT aeTalrb 6paKOBaHHOl7I.

¢ [lponyck npoBepKM Ha yTEUYKN: €CMNN NOocre YCTAaHOBKM He BbINOMHeHa NpoBepka MblfibHbIM pacTBOPOM, 3a
HOYb OMYCTOLUEHHBIN MHEBMOKOHTYP BO3BpPALLIAETCs anobon «MallnuHa yTPOM He TporaeTcs».
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e OTcyTCTBME KOHTPOISA YPOBHS Macra: HekoTopasi NoTepst Macria npv CHATUM HopMarbHa; YpOBEHb
HY>KHO BOCCTAHOBUTb METO0M, YKa3aHHbIM NPON3BOAMTENEM.

° Vll'HOpVIpOBaHVIe peryrimpoBKHM cUuenJieHuns: npu He nosiIHOCTbIO BbIKOYaKLWEeMcs CUENMEHNN HU OHa

Kyrnuca He ByaeT nepekntodaTe HopMasbHO; 3aMeHa Kynuchl 3Ty HEMCNPaBHOCTb HE YCTPaHSIET, a NULLb

OTKNnaabliBaeT.

° I'Iponycx onop Agsuratenau KOpOGKM: npocesLlad onopa HapyLwaeT reoMeTputo ynpasreHna B TPOCOBbLIX

cUCTEMaX M COKpaLLaeT pecypc HOBOM KyruUChl.

* YcTaHOBKa KfnanaHa Apyroro Tuna: BHeELlHe NMOXOXMIA KNanaH guanasoHa C UHbIM XO40M UM YACTIOM

KOHTYpOB co3gaér pUCK o gHOBpPEMEHHOIO BKITHOYEHUA ABYX nepenad.

TexHu4Yeckue 3Ha4YeHUA u KOHTPOJIbHbI€ TOYKHA

anIBe,EI,éHHbIe HWXe 3Ha4YeHUA ABNAKTCA TUNOBbIMU CNpaBO4YHbIMU Anana3oHamMuy, paCI'IpOCTpaHéHHbIMI/I B

NPUMEHEHUNAX Ha TSXKENbIX rPY30BbIX aBTOMOGUNAX; OHWM MEHSIOTCSA B 3aBMCUMOCTU OT MapKu, MOAENu 1 Tuna
KOpoGKM Nepenay. Ha npakTvke onpegensowyM Bceraa ABnseTcs A4eiiCTBYIOLEE PYKOBOACTBO MO PEMOHTY

Nnpou3BoaMTensa aBToMobunsa 1 KOpobKkK nepeaad.

MapameTp

Paboyee gnaBneHune B cucteme
(BcromoraTenbHbIN KOHTYP)

MwuHumanbHoe paboyee faBneHue knanaHa
Kynucbl

[onycTnmoe nageHve oaBneHnst (10 MUHYT,
CTaTU4EeCKM)

Pabouyas Temnepartypa TpaHCMUCCUOHHOTO
macna

Jonyctumblii AnanasoH TemnepaTyp B 30He
Kynucbl

CBo6oaHbI NodT pbivara KMMM (B
HeiiTpanu)

[onyck perynnpoBku Tpoca ynpasneHus

BHYTpPeHHUI AraMeTp NHeBMOMarucTpanm
(TvnoBas nUHWA ynpaBnenus)

TunoBoW cnpaBoYHbIN AnaNa3oH

7,5 - 9,5 bar (npumepHo 110 — 138

psi)
npumepHo 5,0 — 6,0 bar (73 - 87
psi)

Ha ypoBHe 0,1 — 0,3 bar

npumepHo 70 — 110 °C

ot -40 °C po +120 °C

nopsiaka HeCKONMbKMX Mmm;
3aMeTHOEe KaYaHne Hegonyctumo

+1-2 mm ot pa3mepa
npon3BOAMTENS

4-8mm

TunoBoW AnanasoH MOMeHTa
3aTAXKHN

CoenuHeHue

BOrTbI KOPMYCa KYMUChl — KPbILLKA
kopo6ku (M8)

BonTbl kopnyca kynuckl (M10)

npumepHo 20 — 30 Nm

npumepHo 40 — 55 Nm

MpumeyvaHune

,El,aBneHme OTKNK4YeHna 3aBUCUT OT

npoun3sBoanTena

Huxe aToro 3aHauyeHus nepeknoyeHme
AnanasoHa HeHaaéxHo

Bonbliee nageHne — nNpuaHak yTeyku

Mpu Tsk€non Tare npubnuxaeTcs K
BEPXHEN rpaHuLe

OnpepenseT pecypc 3n1acTOMEpPHbIX
YNAOTHEHUN

OueHunBanTe BMeCTe C perynmpoBKom
TpOCa 1 LWapH1MpoB

Bbixod 3a gonyck npMBoauT K
CMELLIEHNIO CXEMbI NEePEKITHYEHUS

CyxeHHas mMarucTparnb Bbi3blBaeT
3afepPXKKy NepeKnoyeHus

MpumeyaHne No npuMeHeHUo

Kpect-HakpecrT, B ABa aTana

Ha antomMnHneBoM kopriyce He BbIxoguTe Ha

BEPXHIOK rpaHuly
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TunoBow Anana3oH MOMEHTa
CoeguHeHne MpumeyaHue No npuMeHeHUO
3aTAXKN
KpenéxHble 6onThbl knanaHa npumepHo 8 — 15 Nm MepeTspkka KOPOOUT KOpMyc KnanaHa
AvanasoHa/genuTens
MHeBMaTnyeckne PUTUHIOBLIE npumepHo 10 — 20 Nm Bmecto ®YM-neHTbl — repMeTuK, NpeanmncaHHbIi
coefvHeHus npounseoguTenemM
XOMyT 1 perynupoBoYHasi raika Tpoca npumepHo 15 — 25 Nm [Mocne perynvpoBKy 3aKOHTPUTE KOHTPranky
ynpaBneHusi

MpakTu4yeckumn coBeT: 3atdarmBanTe 60MThl KynMCbl B ABa 3Tana — CHavyana npMmepHo A0 NOMOBMHbI
LeneBoro MOMeHTa, 3aTemM A0 NMOJIHOro 3Ha4eHwu4. Ha Kynucax c almtoMMHUEBBLIM KOPMNYyCOM BbIXO4 Ha MOJHbIN
MOMEHT 3a OOWH NPOXOA NPUBOANUT K HEPAaBHOMEPHOMY NpPUIIEraHMio MOBEPXHOCTM NPOKNaAKN N MUKPOTEYM
nocrne nepBoro TeMnepaTypHOro Uukna. 3aTskKy BbINOHANTE Ha XOnoagHOM kopobke nepenad.

* [locrne yCTaHOBKM NPOroOHNTE BCE Nepeaadn cHavarna npy HepaboTarowem asurartene, 3aTeM Ha XONI0CTOM
Xo4y — no O4HOMW.

° I'IpV| 3anofIHEHHOW CUCTEME U 3arnyweHHOM Asurartene BbINoJIHUTE NPOBEPKY MblJIbHbIM PaCcTBOPOM B
NONOXXEeHUAX HeIZTpaJ'IVI, HNU3KOIo " BbICOKOIo gnana3oHa rno otaesfibHOCTU.

* 3acmKcupynTe, HACKOMbBKO yNnarno AaBrneHne Bo3ayxa y aBTOMOOMNS, NPOCTOSABLUENO HOYb.
e Y6engutecs, yto canyH (breather) kynuchbl OTKPLIT U YKCT.
* [locne NpobGHON Noe3nkM NPOTPUTE 30HY BOKPYT KYNUChI M MOBTOPHO MPOBEPLTE Ha TeYb Macna.

* [loBTOPHO NpOBepLTE PEryNIMPOBKY Tpoca ynpasneHusi nocre Npo6GHON Noe3aku; Npy NepBoi Harpyske
BO3MOXHa ycaka.

* 3aHecute Aaty 3aMeHbl KapTpua)ka oCyLUnTernd B CEPBUCHYH KHUXKKY.

O6cnyxuBaHue n pecypc

MexaHn3m ynpasnerus KMl npy npaBunbHOM yCTaHOBKE Y MUTAHUU YUCTbIM BO34YXOM SABIISETCA
JONroBeYHbIM Y3r10M; €ro pecypc CoKpalLlaT B OCHOBHOM Tpy dhakTopa: rpsi3HbIN 1 BIIaXXHbIW BO34YX,
HeperynmpoBaHHbIN TPOC YpaBneHus 1 NOCTOsIHHas neperpyska n3—3a npocesLunx onop. K kynuce cneayet
OTHOCUTBLCH HE KakK K pacXo4HOW AeTarnu, a Kak K UHOMKaToOpy COCTOSIHUSA BCEM CUCTEMBI: €Crlv Ha OOHOM 1 TOM
e aBToMobure Kynmnca BbIXOAUT U3 CTPOS BO BTOPOM pas, npobrieMa He B Hel, a B NUTalLLen eé cucteme.

¢ [lpu kaxxgom TO: ocmaTtpuBaiiTe 30HY BOKPYT KyNMUCbl — ULIWUTE 3aroTeBaHMe MacnoM, TPELUVHbI LUMaHroB,
ocnabline UTUHIN.

* KapTpuax ocywiuTterns Bo3gyxa: MeHsITe C NepUoOANYHOCTLIO, MpeanncaHHon Npon3BoauTernem.
O6cnyxnBaHWe OCyLIMTENST HAMPSAMYHO onpeaenseT pecypc KnanaHa Kynuchl.

* CnuB U3 pecuUBeEpPOB: B CUCTEMAX C PYYHbIM CITMBOM PETYNISPHO OMNOPOXHSIATE PECUBEPDI; LIBET U
KONMMYECTBO BbIXOAALLEN BOAbI AT NPEACTaBNEHNE O COCTOSTHUMN OCYLUMTENS.

* Tpoc ynpaBneHus U lWWapHUpPbI: HE peXe pasa B rof NposepanTe NodT; cMa3biBanTe B TOYKAX,
paspeLLEHHbIX MPON3BOANTENEM.

* Onopbl gBUraTesnsi u KOpobKku nepepay: NpoBepka Ha NpPocaaKy M TPELLMHbI; HEUCNpaBHasi onopa
ObICTPO M3HALLMBAET M HOBYHO KYNUCY.



VADEN’
ORIGINAL
* TpaHcMUCCMOHHOE Macro: cobnoganTe ypoBeHb U MHTEPBAI 3aMeHbI; HU3KUIN YPOBEHb YCKOPSIET U3HOC
BUINOK N CUHXPOHN3ATOPOB, YTO OTPaXXaeTCsl U Ha Kynuce.

¢ MaHepa BOXAeHUs: MOVCK Nepeaayn ¢ yCUnmnem Ha pbldare — camasi 6bICTpasi NpyMYMHa n3Hoca nanbua

KYIMChl 1 BNOKMPOBOYHbIX LUTUCPTOB; HE MPOMYCKanTe 3TOT NYHKT Npu 00y4YeHUn BoguTenei asTonapka.

° BbICTpOe pearmpoBaHue Ha Te4b: HebonbLlloe 3anoTeBaHME MacnioM 3@ HECKOJSbKO ThICSY KMIMOMETPOB
MOXeT nepe17|T|/1 B NageHne ypoBHA U Kyda bonee OOpOory HencrnpaBHOCTb.

Ha npakTuke Ha aBTOMOGUNSIX C perynsipHo o6CnyKMBaeMoi CUCTEMON MOATOTOBKM BO3AyXa U1
KOHTPONMPYEMOI PeryrnmpoBKoK Tpoca Kynnca 6e3 3ameyaHunii paboTtaeT [0 Cpoka KanuTanbHOro peMoHTa
aBTOMOGMNS. HanpoTuB, Ha TAraye ¢ 3anyLUeHHbIM OCyLUMTENEM TOT Xe Y3eN HaYMHaeT co3haBaTtb Npobrnemsi
3HaYNUTENbHO paHblue. [103TOMy NnaHMpoBaThL 3aMeHy KyNUCbl CTOUT He KaK OTAESNbHbIA PEMOHT, a Kak
HebonbLUION NakeT paboT, BKIOYAOLWMIA MOATOTOBKY BO34yXa, PErYNMPOBKY YNpaBneHns U NPOBEPKY Onop, —
3TO 3aMETHO CHWXaeT A0S0 NMOBTOPHbIX 06paLLeHWA.

NuHeiika MexaHuamoB ynpaeneHust KM (kynuc nepekniouerns nepenay) VADEN ORIGINAL oxBaTbiBaeT
MexaHW4eckne, MHEBMONOAAePXKMBAEMbIE U OCHALLEHHBIE KNanaHaMu uanasoHa/ gennTens Tynbl, LUMPOKO
NMpUMEHsieMbIe Ha TSPKENbIX rPY30BbIX aBTOMOBMMSAX, U NPOM3BOANTCS C cobnioaeHnem BennuuH xoga OE, ¢
KOMMSieKTamun yniioTHEHUA N YNNOTHUTENbHbBIX KOMeL U C BepUPUKaLMOHHBbIMU UCTbITAaHUAMUW NOA AaBNEHUEM.
Mpu nogbope Kynuckl 48 Balero asBToMobuns NnpoBepsanTe BMeCTe KoA Tuna Kopobku nepegay n Homep
AeTany yCTaHOBITEHHOTO y3Na; B HaLleM Kararore JOCTYMHbI KYNUChI, KrnanaHbl 1 KOMMMNEKTbl MPOKMagok co
CKraza, a TaKke nNpuknagHas nogaepkka TexHn4eckom cnyxobl VADEN.

[loKyMeHT HOCUT MHGOPMALIMOHHBIN XapaKTep; Ha NpakTVKe NPUOPUTET UMEIOT akTyarbHOe PyKOBOACTBO Mo 06CryuBaHMo U ykasaHus no 6esonacHocTvt
npoussoaunTens. 3HaueHust ABNSATCA OBLMMU OPUEHTUPAMU At TUMOBLIX CUCTEM FPY30BOW TEXHUKY; ANs 3HAYEHWI, CreumndUYHbIX ANs Mogeni,
“cnonb3yiiTe cepBUCHYt0 fokymeHTaumo OE. © VADEN Otomotiv San. Tic. A.S. - vadenoriginal.com



