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COXpaHHGTCH IIpaBO HAa TEXHUYCCKHEC U3MCHCHU A

CoxpansieTcs npaso meuatu 3a ZF

Hacrosmas [oOKyMeHTaIMs 3alUIIeHa B COOTBETCTBUN

C 3aKOHOM 00 aBTOPCKOM IIpaBe. be3 paspelienust
BIIaJIeNIbIIA TIPABA PA3MHOXKEHNE M PACIIPOCTPAHEHNE

B JIT000M popMe - TaKKe KaK U B 00pabOTaHHOM BHIE U

B BBIIIMCKAX - B OCOOEHHOCTH B KaUeCTBE IIPEIIEUaTKH,
boTOMEXaHNYECKOM WU DIEKTPOHHOM BOCIPOU3BEIECHUN
I B popMe 3alliCH B CUCTeEMaxX 00pabOTKY TaHHBIX WIIH
B MH(OPMAIIMOHHEIX CETAX 3aIIPEIAETCs U IIPECIEAYETC
B COOTBETCTBUH C MOJIOKEHUSIMHI IPAKIAHCKOTO U
YTOJIOBHOI'O IIpaBa.

Hanevarano B 'epmanuu

ZF Friedrichshafen AG, MC-C / 1992

Uszmaume: 2006-03



BBenenue

Baiir aBToMOOMIIE OCHAIIIEH CHHXPOHU3UPOBAHHON
KopooOkon nepenay tuna ZF-ECOSPLIT.

YewMm ayuire Bl 3HaK0oMEBI ¢ KOpoOKou mmepemad Ecosplit,
TeM PKOHOMUYHee Bbl cMozKeTe e3muTh Ha Banren
MalnuHe. B HacTosiem PykKoBomcTBe 110 ®KCILTyaTaIllnu
Br1 momyunTe yKazaHus, KOTOpble MOMOTYT Bam
MaKCHMAaJIbHO HCI0JIb30BaTh TEXHUIECKHE IIPENMYIIIECTBA
KopoOoxk nepenad ZF. [109ToMy MBI IPOCUM BOIUTEIIS
Iepej, MepBOr IT0e3TKON BHUMATEILHO IIPOYUTATh TO
PykKoBOICTBO 110 BKCIIyaTAIlUK U CIIEIIMAIbHBIE YKA3aHUS
HU3TOTOBUTENSI ABTOMOOMIIS.
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JIst oOecreueHnsT HaAesKHOCTH pabOThI, MMOXKAIIYHCTA,
coOIoOmanTe MPEeAIUCAHUS IS TeX00cayKupauus. s
IIPOBEIEHUs pabOT II0 TEXOOCIYKUBAHNIO U IS
YCTpaHEHUST BO3MOKHO ITOSIBIISIOIINXCS IIPOOJIEM B
BammeM pacmopsi>KeHHH UMEIOTCS CIEIMATUCThI CITy>KObI
ceppuca ZF.

CuacTanBoro myTu ¢ Kopookon nepenay ZF xkemaetr Bam

ZF Friedrichshafen AG

Bereich Nkw-/Sonder-Antriebstechnik
D-88038 Friedrichshafen

Tenedou : +49 (0) 7541 770

daxkc 1 +49 (0) 7541 77-90 80 00
Hurepuer : www.zf.com



YKasaHWA No TexHuKke 6e3onacHoCTH

B HaCTOAIIEM PYKOBOIICTBG I10 BKCINTyaTalluu UCIIOJIb-
3YIOTCA CIICAYIOIIUE YKa3aHUs I10 TEXHUKE 0€30IaCHOCTH:

YKA3AHUE

Cay:XuT [IJIs yKa3aHUs Ha CIeIlualbHbIe pabovue
oIlepalluy, METOIbI, HH(MOPMAIIUN, UCIIOJb30BAaHUE
BCIIOMOTaTEeIIbHBIX CPEICTB U T.II.

OCTOPO2KHO

Hcnonp3yeTcst Ij1s yKa3aHUs Ha TO, YTO HEMPABUIIBHOE U
HeHajIexkalee 00CIyKUBaHne MOKET IIPUBECTU

K IOBPEKIECHHUIO N3IeIU.

A

ONACHOCTb!

HecobnioneHune yKkasaHuii no TexHuke 6eszonacHocTu
MOXeT NpUBECTH K HenpaeunbHOMY o6paLleHuto,
NOBPEMAEHHUIO UMW Pa3pPYLUEHUIO YCTaHOBKU.
CnencTBUEM U3 HUX MOTYT 6bITb TPaBMaTU3M UK
OMacHOCTb ANA MU3HU 0BCNyHMBalOLLEro nepcoHana u
ApYrux nroaen.

A OMACHOCTb!
WUcnonb3yetca AnA ykasaHWA Ha TO, YTO
He106pOCOBECTHOE OTHOLLEHUE MOXET NPUBECTH
K TPaBMaTu3My fnofei U K maTepuanbHomy yepby.
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A

OMACHOCTb A/19 OKPYXAIOLLIEM CPEAbI!

CmasKa ¥ ouMLiarolle cpeAcTBa He AOJNHHBI nonaaaTtb
B 3eMJIH0, TPYHTOBbIE€ BOAbI UM B KAHaN13auuto.

" 3anpocute B yupemaeH1U1, OTBETCTBEHHOM

3a oXpaHy OKpyXaroLlen cpeabl, Tabnuubl
napameTpoB 6e30NacHOCTH ANA COOTBETCTBYHOLLMX
usgenun u cobnrogante ux.

Cobupaite oTpaboTaHHOE Macno B eMKOCTU
AOCTaTO4YHbIX pa3MepoB.

YTunusnpynte otpabotaHHoe macno,

3arpA3HeHHble GUNbTPbI, CMa3Ky, a TaKe
ouuLjarolMe cpeacTBa cornacHo npeaAnUcaHUuAMm

Nno oxpaHe OKpY)KaroLlen cpeabl.

Mpu paboTe co cMasKaMM M OUMLLAIOLIUMHU CPeaCTBaMH
cobnrogaiTe npeanMcaHUA U3roTOBUTENEN.




ConepxaHue

2.1
2.2
2.3
2.4
2.5

3.1
3.2
3.3
3.31
332
3.3.3

3.4

34.1

3.4.2

3.5

3.6
3.7

Crpanuna
TEXHUUECKHME JAHHBIE .......ccovnnevenneiinneinnneeineeenneesannnns 6
Onucanue ..... 7
KoncTpykmus 7
VICTIOMHEHIE ...vuiivnniiiiieiiieeeie e e e eaans 7
TIEPERITIOUEHUE TTEPEIAY ..oevvvvrrrrvrrnnnnnnneaeaeeaaaeeaeeeeennns 9
CepBomexaHu3M Servoshift ...........ccooooovviieiiiiiiinnei. 11
JLOTIOTHUTEIBHBIE ATPETATBL ..vvveeeeeeeeeeeereeeeereerennnnnnnns 11
VIHPABIEHME ....ceoviiiiniiiiiiiiieeeeiiiieeee et e e eeeeaees 12
IIyck mBurartelist m TporaHHe C MeCTa ... 12
HaxKaThe CHEITECHUST ......cvvunneeriiiineeeeiiiieeeeeeiieeeeennns 12
TIepexIIIoUeHUE KOPOOKHU TEPETAY ..vvvvnrreeeeeeeeeeeeeenns 13
CxeMa PACIIOTOKEHAS TIEPEIAT .oevvvnneerrrrrnnneeerarnnnnnnns 13
TIepERTIOUECHUE TIEPETAT .ovvervrnerrnnerrnneerrnerrnneeerneeennns 15
Ilepexirouenue mepegay ¢ CEpBOMEXaHU3MOM
ServoShift.......ooovviieiiiiiie 18
IlepexoyeHre MeEXaHU3MOB OTOOPA
MOTITHOCTH +evvunneerevrunnersssnnnneessssnnneeesessnnneesssssnnaesesesnns 19
JloTIOTHUTENbHBIE BAJbl OTOOPA MOIITHOCTH,
3ABUCSIIINE OT CIIETIIICHIST ...evvveevenneeenneirnneeinneeennneeenns 19
JTomoTHUTEIbHBIE BAIIBI OTOOPA MOIIIHOCTH,
3ABUCSIIIAE OT JTBUTATEIIS ..vuvneerrvrenneerrrrenneeerrrenneeeeennes 20
TIAPKOBRA ..cevvviieiiiiiiieeeeiiiie e et e e e e e e e e eaaes 20
ByKkcupoBKa ¢ HEIbI0 MIyCKA IBUTATEIIS .....cevvvvennnnnnnn. 20
BykcrpoBKa HEMCIIPABHOTO @BTOMOOWIIA ................... 21

1315 758 902121 - 2006-03

3.8

3.9

3.9.1

4.1
4.1.1
4.1.2
4.1.3
4.2
4.2.1
4.2.2
4.3
4.4

4.5
4.6

4.7
4.7.1
4.7.2
4.8
4.9

CrpaHuma
YpasieHne aBTOMOOHIEM TIPH
HEHCIIPABHOCTH «.evunevvrnnerrnnerrnneersneersnneessneessnnessneeessnnns 22
BBoj aBTOMOOUIISI B 9KCIUIYaTAIIMIO IIPU
HUBKUAX TEMIIEPATYPAX evvvrnnerrrrrnnerrrrrnnaeeerrrneeeseesnnns 23
ITapkoBKa aBTOMOOWIISI TIPH HU3KUX
TEMIIEPATYPAX «.eeevrrnnneerrannnneererrnneeeerssnaeeerssnneeeeeesnnns 23
TEXOOCITYIKUBAHME ......eeeeeerreeeeernereeeeasnnreeeeennreeeeaanns 24
TPaHCMHUCCHOHHOE MACTIO ...ceevvvvenneeriienneeeresinneeeeennnns 24
COPTA MACTIA oevvineiiiiiieeeeiiiieeeeeiiieeeeeeiiieeeeeaaieeeeeees 24
3aroHsIeMoe KOJIMYeCTBO Macia ... 24
MHTEPBATBI CMEHBI MACIA .vvvneerrrrrnnneeerriinneeeeannnneeennns 24
CMEHA MACIIA ©uvvuunnieeeeeeeeeaeeeeeereeesnnennnnnnnaaeaaeaaasaaaaaees 25
CIIUB OTPAOOTAHHOTO MACITA ..eevvvvvvvrvrrnnnnnneaaeaaaaaaaaanns 25
BATTOITHEHTE MACTIA evvvveeeerrrnnneererrenneeeeerenneeesesnnneeeeens 26
KOHTPOIIb YPOBHST MACIA ..vvvvneeeiiiiineeeriiineeeeaienneeenns 26

Texob6cay:kuBaHUE KOPOOKH ITepeaay Ipu
HCIIOJIHEHUH C TEIIO0OMEHHUKOM

KOHTPOND CHEIITIEHMS ....ceeeeeeeeeeevriviiiiiiiiaeeaeeeaaaaaaaaans
KoHTpousb KilaniaHa BKJIIOYEHHUs Ha TeIalin

(38053 183 =35 076 U 29
Ynanenue Bo3ayxa U3 KOPOOKH Iepemay .. ... 30
[OF:3 1472 SEUTT ST 30
IIITAHT BEHTHITAIITAM ...ovuevvvneerrnneeenneeesneeenneeenneeeenneeenns 30
Texo0cnyKUBaHUE ITHEBMATUYECKON CUCTEMBI ........... 31
DUPMEHHAST TAGTIIKE ..vvvvvreeeeeeeeeeeeinrrrrrereeeeaeeeeeaenans 31



TexHUYecKne gaHHble

Mogaenb [na ctaHaapTHOro npusoaa
16 S 151 16 S 181 16 S 221 16 S 251
KpyTALLKMI MOMEHT Ha BxoAe Makc. Hm"| 1600 / 1850 1900 / 2200 2200/ 2500 2700
[MepeaatoyHble uncna
Mepenauv AnA ABWXEeHWA Bnepen 16,41 - 1,00/ 13,80 - 0,84 13,80 - 0,84
Mepenauv aAna ABWXEHWA Hasad 15,36 - 12,92/ 12,92 - 10,80 12,92 - 10,80

Cnunaometp ONeKTPOHHbIM z=6
MoHTa? B nexxauem Nono)keHWn co BCTPOEHHbIM KapTepoM CLenneHms
MNepekntoyeHre Y3en ¢ 4 nepenadamu | lNepenayuv AnA ABMKEHWUA BNepes CUHXPOHU3UPOBaHbI, 3aAHUN XO4

NnepeKntoyeHne C Kynadkamu

C AeMyNbTUNIMKATOPOM U NnepeaHnM Aenutenem

CHHXPOHM3NPOBaHbI

YnpaBneHve nepeknod.  Y3en ¢ 4 nepegadvamu

Yepes ropusoHTanbHoe nepekntovaoLLie Babl® co CXeMOM nepexntoy.
TMna "ABonHoe H" nin cxemow nepexntodeHuns "HanoxeHHoe H"

Hemynbtvnnukatop?

"nBovHOe H": nepektoveHne OCyLLEeCTBNAETCA CAMOCTOATENBHO NPU
COOTBETCTBYOLLEM BblOope "HanoeHHoe H'": nepektoy. ¢ MOMOLLbIO
NPeceneKTOpHOro Nepexknoyarend Ha pblvare NepeknoYeHna nepegay

Mepeanuin nenurens®

KnanaH BcnomorarensHoro ynpaBJieHWA Ha pblyare nepekxksnoYy. nepeaay

Macca (6e3 fononH. o6opyaoBaHusa)  MpuoA. Kr 289 315 319 334
Konuyectso macna
[ns ctaHaapTHOro MoHTaxka® npuén. n 11 13 13 13,5
[Mpn cmeHe Macna npuoén. n 8 10 10 11

CopT mMacna

CornacHo aevcTsytoLLen cneunduKaLmm cMasoyHblx Matepuanos ZF TE-ML 02

g W N =

HaknoH kopobku nepeaay 0 fo 3°
1315 758 902f21 - 2006-03

) OpMEHTUPOBOUHOE 3HaYEHWE (3ABUCHT OT BWAA M NapaMeTPOB TPAHCNIOPTHOrO CPE/ACTBA, a TakkKe OT YCOBMIA JKcrnnyaraumm).

) 3paech creayeT TakKe yuuTbiBaTh AMPEKTUBLI ZF AnA MOHTaKa CTyneHuarsix kopoOok nepeaad (1203 765 010).

) ToakntoueHWe ynpasieHus NeperTiovaoLMMK Banami MOXXET XOPOLLIO COrNacoBbIBATLCA C YCIIOBUAMW MOHTa)Ka B TPAHCMIOPTHOM CpeacCTBe.
; HeobxoanMMoe AaBneHue Bodayxa cM. ZF ykasaHWA 451 MOHTaxa KopoOoK nepekntoduerna nepeaad (1203 765 010).
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OnucaHune

2 OnucaHue

2.1  HoHcTpyKuuA

Kopooxka nepegau ZF-Ecosplit coctout u3 ysiaa ¢ 4 nepe-
JavaMu, TEMYIbTUIINKATOPA W IEPETHETO TEeIUTEIS.

2.2 WcnonHeHue

¥Y3en ¢ 4 nepemauamu:

* CHHXPOHHU3UPOBAH; BKIIIOYEHNE 3aTHEN CKOPOCTH
KyJIa9KaMu

* MEXaHMYECKOE 3aJIeICTBOBAaHNUE (IIEPEKITIOYAOIINE BaJIbI)

* mepekaoueHne “nporHoe H” nnm "Hanoxennoe H”

* cepBoMexaHu3M Servoshift

I eMyIbTUILTUKATOD:

* CHHXpPOHHU3HPOBaH

* aBTOMATHUYECKOE TepeKioueHne (ITHeBMATHKA) TIPH
mepexoe MeKAY Kynucamu. 3/4 u 5/6 u Ha060poT
(puc. 2) mpu cxeMe mepekoueHus “nBornnas H"”

* IEPEKIIOUEHUE C TIOMOIIIBIO IIPECeIeKTOPHOTO
MEePEKIIOYATENST HA PhIUare MepeKII0YeHNs mepeaay
IIpU CXeMe MepekIioy. "Hamaratomascs H” (puc. 3a)

Ilepennui neauTenn:
* CHHXPOHHU3UPOBaH

QOO0
W= -

®2@  ©

Cxema ynpasnenus |

VOO0
W=~

®6 @WOR

Cxema ynpasneHus I

Cxema nepexirtoueHus “nonnoe H”

Cxema ynpasnenus |

Cxema ynpasnenus ||

CxeMa nepexaroueHus “Hanoxennoe H”

¢ IHEBMAaTHU4YCCKOC IICPEKIIIOYCHUEC YEPE3 KIIallaH
BCIIOMOTI'aTCJIbHOT'O YIIPABJICHUA HA pbIyare

TepeKITIoYeHns repenad (puc. 3 u 3a), 3aTeM HaXXaTh

CHCILJICHUE.

1315 758 902121 - 2006-03

& ABTOMaTHuecKkoe nepekiarouenne (qporiHoe H)

3agHUN X0
-4 Memyennas rpymma

8 bBwicTpas rpynma
HeniTpanbHOE MOJOKEeHNE

027408



Onucanue

Puc. 3
Prruar mepexiroueHus nepegay *
nBorHOEe H

R Jemynstunnukarop

MeneHHO

BbIcTPO

|~

MepeaHui aenurens

MeaneHHo

* I']o>+(any17|0Ta, yLIVITbIBaVITe AaHHble N3roToBUTENA TPAHCNOPTHOrO cpeacTaa.

1315 758 902121 - 2006-03

OblcTpO

Puc. 3a
Prruar mepekirouenus mepegaya *
HanoxeHHoe H

BbicTpo

ObicTPO MepeaHwi aenvtenb
HAemynsuninkarop MenneHHo
MeaneHHo

027409



OnucaHue

2.3 MepexntoueHue nepenay

eMyIbTUILTMKATOP - NepeKaoueHne "nporHoe H"

IlepekmroueHne mogpasmesaseTcs Ha 5 pacIoI0KeHHBIX
PSIIOM IPYT C ApyroM Kymuc. B xymucax 3/4 umau 5/6
HMeEeTCs IOMIPYKUHEHHOE HEUTPAIBLHOE IIOJIOKEHNUE.
PasnmuuHOe MOAIPYKMHUBAHUE ITO3BOJISIET XOPOIIIYIO
OPHEHTAIIUIO B CXeMe IIePeKIIOUeHUS IIepemad.
IImeBMaTHUeCcKOE mEepEKIIOUEHHE JEMYIbTUILIAKATOPA
OCYIIIECTBIISIETCS ABTOMATUYECKH IIPU IIEPEXOTE U3 KYIUCHI
3/4 B Kynucy 5/6 1 Ha06OPOT.

QOO0
W--W

®2w  ©®

027408

Puc. 4
Cxema nepexmarouenust ZF npomnoe H
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I eMyIbTUIUIMKATOD - NepeKioyeHne "HajnoxenHoe H"

IlepexmroyeHre MOAPa3IEIIeTCS Ha 3 KYJIHCHI,
PACIIOIOKEHHBIX PSIOM APYT ¢ IpyroM. B xymuce 3/4
wiu 7/8 umeeTcs IOANPYKMHEHHOE HENTPaJIbHOE
MTOJIOKEHUE.

ITHeBMaTHYeCKOE TIEPEKTIOUEHIE IEMYIbTUIINKATOPA TIPH
Iepexojie U3 KyJIHUChl 3/4 B Kynucy 5/6 1 Ha060pOT
OCYIIECTBIISIETCS C TIOMOIIBIO ITPECEIEKTOPHOTO
MePEKITIOYATENIST Ha phIYare MepekIIOueHUs mepeaay

(puc. 3a).

027408

Puc. 4a
Cxema nepexitouenust ZF namoxennoe H



Onucanue

YupapneHnue nepekIIIOYEHUS TEMYIbTUILIAKATOPA COCTOUT
M3 KJIallaHa IepekiaroueHns (35) u THEBMOIIMINHIPA
IBOMHOTO HercTBus (34), HAXOIAIIETOCST B KOPOOKeE
nepenad.

Puc. 5
34 TIHeBMOIMIUHID
35 KiranmaH mepexIIroYeHnst

1315 758 90221 - 2006-03
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Ilepenuun nenurenb

[TepeximoueHre TIEPETHETO JAEITUTEIS OCYIIIECTBISIETCS C
TIOMOIITBIO TIEPEKITIOYATENST, PACIONIOXKEHHOTO Ha phIvare
nepekarvYeHus nepegad (puc. 3 u 3a). C HOMOIIIBIO BTOTO
e PEKIII0OYATENS] BOTUTEIHh MOKET BRIOMPATH MEIJIEHHYIO
¥ OBICTPYIO I'PYIINY HEPEIHETO MEeIUTENs, KOTOpast
MpeIBAPUTEIHHO BBIOUPAETCS BOMUTEIEM C IIOMOIIIBLIO
MEePEKIIOYATENS U KOTOPask aKTUBUPYETCS IIPU HAKATHH
MeIaTy CIeICHNS.

YKA3AHHUE
ITepexioueHne OCYIIECTBIIIETCS IIPA IOJTHOCTBIO
HaXKaTOU IeJalu CLEIUICHUS.

B 3aBrCHMOCTH OT YCIIOBHI DKCILIyaTaIlIN
TPAaHCIOPTHOTO CPEACTBA, MOKHO JEIUTh JIIO0YIO
nepemgavy.

Iloxxamyricra, yIUTBIBAUTE IIPU DTOM JAaHHBIE
M3TOTOBUTEJISI TPAHCIIOPTHOTO CPEJICTBA.



OnucaHue

2.4 CepBomexaHusm Servoshift

CepBomexanusM Servoshift cocTouT n3 MexaHUYECKU-
ITHeBMATUUYECKOTO y3JIa YIPaBJIeHUs U MTHEBMOIIUINHIPA
TIIBOMHOTO JIEHCTBUS.

Ilepexmouenne KopoOku mepemgad Ecosplit

¢ cepBoMexaHu3MOM Servoshift mpousBoguTCs, Kak
ormcaHo B myHKTe 2.3 (puc. 4 u 4a), omHAKO

¢ MMTHEBMATUYECKUM YCHIIEHUEM.

IIpenmMyIrecTBa: * 3HAYUTEIBLHO 0OJIEe KOPOTKUE
XOJIBI TIEPEKTIOUECHUST
* 0oJIee HUBKUE YCUIUS MIPU
BKJIIOYEHUH TIepenay

017083

Puc. 6

1315 758 902121 - 2006-03

2.5 [ononHuTenbHble arperatbl

Kopo6ku nepemgau Ecosplit B 3aBUCMOCTH OT
WCIIOJHEHNST TPAHCIIOPTHOTO CPENCTBA MOTYT OBITH
OCHAIIEHBI CAEIYIOMINMHI TOIMOJIHUTEIHHBIMIA arperaTaMu
(pmc. 7):

m +NMV

MexaHnam MexaHuambl oTéopa
WSK* otbopa MOLLIHOCTH, 3aBUCALLME
MOLLIHOCTH, |_t|-"| OT cuenneHua
3aBUCALLMI N1, N4 nu N10
OT pexxuma L
,ClBM)KeHVIH ﬂ:‘
|
H Lnl
BcTpoeHHbIi
rMapoAnHaMU-
YecKum
3ameanutens ZF
MexaHnam 011359
otbopa
MOLLIHOCTH,
3aBUCALLINIM
OT aAurarens
NMV 221 * mopotpaHcopmarop-
PI/IC 7 pasaenutenbHoe cuennexHue



Onucanue

3 YnpaeneHue

Cobmronenne CaeayoNUX YKa3aHUui IS YIIPaBICHUS
IIOMOZKET 00ECIIEUUTh 00JIe€ PKOHOMUYHBIN U
HKOHOMSIIIAN TOIJIMBO PEXXUM JIBUKEHUS:

* E3nuTe mIpu cpegHEM guamna3oHe
YaCTOTHI BpAIlleHUS.

* Ucnmonp3ynTe MaKCUMaJIbHO

* YYUTBIBAATE CUTYAIIHIO
Ha Jopore, OymbTe
IaJIbHOBUIHEL.

* M30eranTe HEHYKHBIX
TOPMOZKEHUN U YCKOPEHU.

1315 758 902121 - 2006-03

BO3MOJKHYIO OOJBIIYIO IIEpeaayy.

12

3.1 Tlyck aBuratensa v TporaHue ¢ MecTta

* 3aKpBITh CTOSTHOYHYIO TOPMO3HYIO CUCTeMY (IIpe-
IISITCTBYET CIYYANHOMY YKATHIBAHUIO AaBTOMOOMIIS).

* YcTaHOBUTH KOPOOKY Ilepenad B HEUTPAIbLHOE
IIOJIOZKEHHUEC.

* BRIIrounuTh IBUTATEJb.

* YcTaHOBUTH Hepenavy (IpenMyIIecTBEHHO 1-10
nepegavy, IJsl TOr0, YTOOKI IIATUTH CIIEIIJIEHHE).

* OCITabUTh CTOSTHOYHYIO TOPMO3HYIO CHCTEMY U
MSITKO BKJIIIOYUTH CLCIIJICHUEC. YuuTeIBanTE TakKe
YKa3aHHUA U3TOTOBUTEIISA TPAHCIIOPTHOT'O CpEOCTBA.

A OMACHOCTDb!
Mpwu BbIxOAE U3 aBTOMOGMNA ¢ paboTarowum ABUratenem
3aKpoOWTEe CTOAHOUHYIO TOPMO3HYIO cUCTEMY. DTO
NpenATcTBYeT CAy4YaiHOMY yKaTbiBaHUIO aBTOMOGUNA.

3.2 Hamartue cuenneHus

* Bcerma moJgHOCTRIO HASKUMANTE IMegallb CIEIJIEHUS.

OCTOPO2KHO

IlepexiroyeHne Mpy He MOJHOCTBIO Pa3beNMHEHHOM
CIEIUIEHUH IPUBOIUT K M3HOCY CHHXPOHM3AIMHY KOPOOKH
mepenay.



OnucaHue

3.3 MepekntoueHne KopobKu nepenau

Kopoo6ka nepenau ZF Ecosplit sBasercst CHHXpOHU-
3UPOBAHHON KOPOOKOM nepenad. CHHXpOHU3AIUS
OCYIIIECTBIISIETCS CHHXPOHH3aTOPOM KOJIEC ITepeTayun.
Bmaromapst 2ToMy MO3KHO OBICTpEE M HaIeKHEE
IePEKII0YaTh CKOPOCTH:

* 0e3 JBOWHOIO HAaXKATHS CIEILICHUS IIPU
IePEKIIIOYEHNHT Ha 00JIe€ BRICOKME IIEPEIayHn,

* 0e3 HaXKATHS Ha Iefajb aKcellepaTopa U JBOMHOTO
HasKaTUs Ha CIEIICHUS IPU TePEeKITIOUYEeHIT
Ha 0oJlee HU3KYIO Iepeaady, Jaxke Ha CKJIOHE U
B TPYIHBIX CUTYAIIHSIX.

3.3.1 Cxema pacnonomeHusa nepenay

nBonHOe H

Cxema nepekmovyenus “mBonnoe H” (puc. 8) nmeer

B KyJaucax 3/4 (MemiieHHAs IpyIIa JeMyJIbTHUININKATOPA) 1
5/6 (6BICTpast rpyIIIa AeMYJIbTAIINKATOPA) TO-
MPY>KUHEHHOE HEUTPATbHOE MOJOXKeHUE (TTOJT0XKEHUE
xoJocToro xoma). s Beroopa Kymuc 1/2 nmun 7/8
HEOOXOIMMO ITePEBECTHU PhIYAT ITePEKIIOUYEeHUS Tepenad

B COOTBETCTBYIOIIIEM HAIIPABIEHUHU IIPOTUB YCUTHUS
IIPY>KUHBI ¥ IIPY BKIIIOYEHUH IIPOTUBOIEHCTBOBATD YCUINIO
MIPYKUHBI. PhIuar mepekIrovYeHus mepeaad IepexoauT B
COOTBETCTBYIOIIE HENTPAIbHOE TOJIOXKEHUE, eCIIA OH
OTIYCKAeTCs B CPETHEM IOIOKEHUY KYJIHUChl. MeneHHas
I'PYIIa JeMYIbTUILITAKATOPA OTALISIETCS OT OBICTPOI OoJiee
CUJIBHBIM IpOTUBONecTBIEeM pyKuHbI ("GP-Hocker”).
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KyJIHca 3aJHEr0 X01a IpegoXpaHsercs GUKcaTopoM-
YIIOPOM, W II0DTOMY HEOOXOTUMO OOJIBIIIEE YCUIIHE HJIsT
€ro BKIIOYEHUS.

PasnudyHbIe YCHITHST IPYKUH TTO3BOJISIIOT XOPOIITYIO
OPHUEHTAINIO B CXeME MEPEKIIOYEHHUS, T.€. O0JIee IPOCTOE
HaXOXIeHNe KYJIHC.

"GP-Hécker" 70
(BbICTYN Kynayka
[eMynbTUNAMKaTopa)

10

[NepeKnaHOM pbivar BBEPXY:
OblcTpan rpynna
nepeaHero genutensa (S)

[NepeKnaHOM pblyar BHU3Y:
MeZaneHHanA rpynna
nepeaHero genutensa (L)

027410

Puc. 8 Prryar mepekIIOUYEeHUS CO CXEMOU TePEKITIOUYEHMS
"mBortHOe H” M phI9aromM mepemHero IeTuTeIs



Onucanue

Cxema mepeKJIioueHus - HaJloKeHHoe H

Cxema nepekirroueHns “Hanararorasics H” (puc. 8a) numeer
B Kysiucax 3/4 (MemJieHHAs TpyIa JeMyJIbTHILIUKATOPA)
niau 7/8 (ObICTpast TPyIIa JeMYIbTUILINKATOPA)
TOTIPY>KUHEHHOE HENTPAIBHOE MTOJIOKeHNE (TIOJTOKEHIE
XOIJIOCTOTO XO0J1a).

IIns Ber6opa Kymuc 1/2 wnm 5/6 He0OXOIUMO IIEPEBECTH
pBIYAT TIEPEKIIIOYEHHs ITepeaay B COOTBETCTBYIOIIEM
HAIIPaBJIE€HUH IIPOTUB YCHUIUS IPYKUHELI U IPHU
BKITFOYEHUH TIPOTUBOAEHCTBOBATD YCUIUIO TIPY>KUHBI.
Prluar mepexkIoYeHns mepeaay IepeXoanT B
COOTBETCTBYIOIIE HEUTPATHHOE IOJIOXKEHNE, ECIN OH
OTITyCKAeTCS B CPETHEM ITOJIOKEHUH KYJIHCHI.

KyJuca 3aJHero Xoja mpemoxpaHseTcs GuKcaTopoM-

YIIOPOM, U TIODTOMY HEOOXOTUMO OOJIBIIIEE YCHITHE ISt
€ro BKITIOYEHUS.
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MepeKknaHowM pbluar BBEPXY:
OblcTpan rpynna
nepeaHero aenutensa (S)

[MepeKnaHOM pbidar BHU3Y:
MeZneHHadA rpynna
nepeaHero agenurena (L)

027411

Puc. 8a Prruar nepekIroYeHns CO CXEMOMU IT€PEKITIOUEHIST
"HamoxxeHHoe H”, pplyarom nepegHero aeIUTeNs
¥ PBIYArOM JIeMYJIbTUILIAKATOPA



OnucaHue

3.3.2 MMepexntoueHue nepenay

OCTOPO2KHO
* [Inst mpeqOTBpAallleHusI IOBPEKIEHNSI CHHXPOHIN3aTOPOB
KOpPOOKM Iepenay HyzKHO BCEraa MOJHOCTBIO BbIXKIUMATh
CIEILIEHHE.
* IIpu nepek/IIOYeHnn ¢ HU3IIEH Ha BBICIIYIO IIepeaady u
00paTHO, MOTYT MEPEKII0YATHCS MAKC. IBE CTYIIEHH
KOpOoOKHM nepenad (Hanpumep ¢ 4L Ha 6L).
IlepekiroueHne GOMbIIE YEM HA ABE CTYIIEHH KOPOOKHU
rmepeay BeeT K U3HOCY CHHXPOHM3aTOPOB KOPOOKH
mepegad.
I mpeqoTBpAalIe s IOBPEXKAEHUsT KOPOOKM Iepenay u
IOBUTATEJIS MEPEKIIIOYAT HA CIIEAYIOIIYI0 HU3IIYIO
repeayy TOJIbKO TOTAA, €CJIHU BCIENCTBUE TOPMOKEHUSI
OOCTUTHYTa MaKCHMaJIbHasi CKOPOCTh BKJIFOUaeMOM
nmepenavm.
IIpu paGoTe ¢ JOMOJIHUTEILHBIM BaJIOM 0TOOpa
MOII[HOCTH HM B KOEM ClIy4ae He JOJKHO IPOU3BOIUTHCS
MepeKJIIYeHre epenay (TakzKe HUKaKoe IePeKITIoueHne
IEeJINTEIST), TAK KaK 3TO BeHEeT K U3HOCY CHHXPOHHU3aTOPOB
KOpOOKHM mepenad. Ecim nepexinoueHne mepegay
HEOOXOIMMO JIJIsT COTJIACOBAHUSI CO CKOPOCTBIO JBUKEHUS,
IOIOJIHUTEIBHBIN BaJl 0TOOPa MOIIHOCTH JOJIKEH
OTKJIIOYATBCS 10 DTOTO.
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* [IepemerranTe poryar mepeKIOYeHUsT ObICTPO, O€3
MIPUMEHEHUS OOJIBIIIOTO YCHUIIHSI. DTO 0COOEHHO BasKHO
TIPH €I XOJIOMHOM TPAaHCMUCCHOHHOM Maciie.
PexomeHayeTcst OCYIIECTBIATH IEPEMEIICHIE phIyara
NEPEKIIYEHNUS IIepefad OTKPBITON PYKOU, KaK MMOKa3aHO
Ha puc. 9.

* [Ipu BKITIOYEHNH TIEPETAYN AEPKUTE PhIYar
MEPEKITIOYEHUS IIPOTUB YCUIUSI IIPYKUHBI T0 TEX TIOD,
II0KA HE 3aKOHYHUTCS IPOIECC CHHXPOHU3AIINHT U He
YCTaHOBMTCS IIEpeaaya.



Onucanue

IBornnas H

* I[Ipu epexome u3 mpoxoxa 3/4 B mpoxox, 5/6 1 HA0OOPOT
cJIeTKa yIapbTe JIAMOHBIO IO PhIYary M OBICTPO, 0e3
OOJIBIIIOTO YCUIIHSI, IEPEBEIUTE PhIYAr B IOJIOKEHHIE
XemaeMon nepenaun (puc. 9).

YKA3AHUE

IIpu x0M0gHOY KOPOOKE Tepeaay IJIsl MePEKTIOUEHIUS
repenay HeoOXOMUMBI OOJIBIINE YCUIUS IS
mepexIoYeHus. Eciu npu 00paTHOM IIepexoje U3 Ipoxona
5/6 B ipoxop 3/4 1eMyJIbTUILINKATOP HE OCYIIIECTBIISIET
MEPEKITIOYEHHSI, TO IPUTOPMO3HUTE ABTOMOOUIIH U
YCTaHOBHMTE COOTBETCTBYIOIIYIO Iepeaauy Impu 6ojee
HU3KOU CKOPOCTH.
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. Puc. 9 31
g CMeHa IIPOXO0I0B IPH
\ © <« Ha 6ollee BBICOKYIO (o)
nepejgauy )
%/\ Ha HU3KYIO 5
o mepefauy s o
OCTOPOZKHO

Henonyctum nepexon Mexxay Kymiaucamu 5/6 u 3/4 wim
Ha000POT NPU CKOPOCTH aBTOMOOMIA 60jiee IPUMEPHO
28 Km/4ac.

Ilepexon oT OmHOM KYJIMCHI K APYTOMY BBI3bIBAET
CHHXPOHHU3AIMIO IEMYIBTHILIMKATOPA, KOTOPas IpH
CKOPOCTSIX aBTOMOOMIIA GoJiee IpuMepHO 28 Km/gac
MPUBOIMT K MPEKIAEBPEMEHHOMY U3HOCY.




OnucaHue

HainoxeHnHoe H

IlepekiroueHne NeMyILTHIINKATOPA IIPEIBAPUTEILHO
BBIOMPAETCS MPECETEKTOPHBIM IEPEKITIOUATEIEM

Ha pblyare IepekIroueHus nepenad. [105ToMy BOTUTEND,
€CIi OH XOYeT IEPEKIIOUNTh U3 4-01 Iepegaynd OCHOBHOM
KOPOOKM Ilepefay Ha 5-yio mepemady, TOJKeH:

* BBIOpATh Ha IIepeKIrovaTesIe ObICTPYIO I'PYIIILY,
* HaXXaTh CIEIICHUE,

* IEPEKIIOUYNTH KOPOOKY Tepeaad B HEUTpalbHOE
MIOJIOKEHNE — TIPH DTOM HAUYMHAETCS IEePEKIIOUeHIE
IEMYJIbTAILIAKATODA,

* BEIOpATh KyJstuca 1/2,

* IEPEKIIOYNTL OCHOBHYIO KOPOOKY IIepenay Ha
nepegauy 1 - 0eMyJIbTUILIIKATODP B BTO BpeMs
TMEPEKITIOYMIICS Ha II0J0XKEHUE “"ObICTPO”,

* OTIIYCTHUTH CIIETIJICHUE,
* OCTaBHTH IIPECEIIEKTOPHBIN IEPEKITIOYATEh

B BI)I6paHHOM IIOJIOZKCHHUHU.

YKA3AHUE

Hazxnmarite mpecelIeKTOpHEIN HepeKI0YaTeIb JIUIIb B
TOM CJIy4ae, eClIM 3aTeM JOJI3KeH OBITh Cpa3y 3Ke BBIOpaH
IEeMYJIbTUILIMKATOP.
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MeAneHHO

Puc. 9a
OCTOPO2KHO

s npeqoTBpalleHus MOBPEKIeHUs] CHHXPOHU3aTOPOB
KOpPOOKH Iepefad, NepekIiodeHne Ha MeIJIEHHbIN JeINTEb
OJIZKHO IIPOM3BOMUTELCS TOJBKO IPH CKOPOCTH MEHBIIIE
qeM OK. 28 KkM/4. Bo Bpemst IBUzKEeHUST APYTON 3aTHUN
JIEJINTENb MOYKET NPENABAPUTEILHO BLIOUPATHCS TOJILKO
HEMOCPENCTBEHHO MePeN MPEACTOSIIUM BKIIIOUeHneM. Eciu
IPYroy 3aJHUM AeJUuTellb ObLI IPEIBAPUTENLHO BRIOpAH
CJIMIIKOM PaHO, TO BCJIEACTBHE OBICTPO U3MEHSIONINXCS
YCJIOBU IBUZKEHUS P CIIEMYIOIIEM IIEPEKITIOUEHUN
mnepeaad MOKET IPOUCXOAUTH HEIIPOU3BOIbLHOE
MepeKII0YeHHe, U BCIEACTBHE 3TOT0 U3HOC
CHHXPOHHU3AaTOPOB KOPOOKM Iepe/iay.
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3amgHun Xom

OCTOPO2KHO
YcranaBnuBanTe 3aJHUN X0 JIMIIb B TOM ClIy4ae, eciu
aBTOMOOMJIb CTOMT.

* 3aIHUN XOJI JOJIKEH BKIIFOUATHLCS MIIH BBIKIIFOYATHCS
JIVIIIL IIPY HAXKaTOM CIIeIIeHUH !

* BrIkiTIoueHUE CIEIIEHUS TOJIKHO OCYIIECTBISITHCS
JIMIIE IIPU CKOPOCTH BPAIlEHUsI, COOTBETCTBYIOIIEN
XOJIOCTOMY XOMy IBUTATEIS.

* BRirrouaniTe 3aJHUN XOJ, JIUIIIH ITOCIE OCTAaHOBKH
TIPOMEXXYTOYHOT0 Balla. He ocTaHOBUBIIIHICS
TIPOMEXKYTOYHEIN BaJl IIPUBOMUT K CKPEKETY IIPH
YCTaHOBJIEHUH 3aJHEr0 XOJa.

YKA3AHUE
Bpemena BeIbera OTIMYAIOTCS B 3aBUCUMOCTH OT
paboYero COCTOSIHUSI M MOLYT OBITH COKpPAILEHbI 34 CUET
KOPOTKOUM CHHXPOHM3AIINU (KOPOTKOTO BKIIOUYEHHS 1-0M
CKOPOCTH), MpeKJe BCero 1-oM CKOPOCTH.
* BRIITOUNTE WM BBIKJIIOYUATE 3aTHUNA X0I. CKpesKeT mpu
BKIIIOUYEHUH 3aHETO XOIa HEIOIYCTHM.
IIpu HEOOXOTUMOCTH YBEIUUNTH BPEMS OKUTAHUS
nepej BKIIYEHNEM WIIU IPOBEPUTH CIEIIEHHUE
Ha IOJHOTY pa3beIuHeHMs (CMOTpUTE pas3mel 4.5).

° MGJIJIeHHO OTIIYCTHUTDH CLECIIJICHHE.

1315 758 902121 - 2006-03

18

3.3.3 [MepexntoueHne nepenay c cepsomMexaHu3mMom
Servoshift

IlepekmroueHne mepemad ¢ cepBoMexaHu3MoM Servoshift
OCYIIECTBISAETCH TaKKe, KakK OIMCAaHO B pasuene 3.3.2.

OCTOPO2KHO

ITocTosIHHOE TEPEKITIOUEHHE ¢ OONBIINM YCUINEM PYKH
MOKET MPUBECTH K 6OJIee CHIIBHOMY M3HOCY JIeTajier
CHHXPOHHU3ATOpA.

* [IepekirroueHusI TOJZKHBI BCETOa OCYIIIECTBISITHCS IPH
MHOJHOCTBIO HAXKaTOM CIIEIIJICHIM.

YKA3BAHUE

IIpm BEIXONE cepBOMexaHmM3Ma Servoshift m3 cTpos
MepeKIIIoYeHre KOPOOKHY Iepeaad BO3MOXKHO TP
3HAYUTEITHHO OOJIBIIIEM YCUIIHH.



OnucaHue

3.4 lepeKntoueHWe MexaHU3MOB 0T6Opa MOLUHOCTH

3.4.1 JononHuTenbHble Banbl 0T6Opa MOLLHOCTH,
3aBUCALLHUE OT cLuenneHun

PaGora mpu CTOSIIEM U eqyIeM aBTOMOOMIIE

BxiioueHne/BBIKIIOYEHIE

* JIONONHUTENLHBIN Ball OTOOPA MOIITHOCTH HOJIKEH
BKITIOYATELCSI MIIM BBIKIIOYATHCS JIUIIE IIPU HAXKATOM

crenjgeHun!

* PazbenuHEeHNE CIEIICHNUS TOJKHO OCYIIECTBISIThCS
TOJIBKO, €CJIM IBUTATETh PAOOTAET HAa XOJIOCTOM XOJIy.

* BrurrouanTe JONOJIHUTEIBHBIA Bal 0TOOPa MOIITHOCTH

JIUIIB IIOCHIE TTOTHOM OCTaHOBKU IIPOMEKYTOYHOTO Baja.

He octanoBuBIIMAIICS TPOMEKYTOUHBIN Baj MPUBOIUT K
CKPEeXKEeTy IPU BKIFOYESHUHU JOTIOJHUTEIBHOTO Baja
0TOOpa MOIITHOCTH.

YKA3AHUE

Bpemst BeIGEra 3aBUCUT OT pabOYEro COCTOSIHUS U
MOKET OBITh COKPAIIIEHO IYyTEM KOPOTKOM
ACHMHXPOHM3AINN, IPEUMYIIIECTBEHHO 1-011 IIepegayn.
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* BRKIIIOYNTE WX BBIKIIIOYNATE TOIOJHUTEILHBIN Bajl
0TO0pa MOIITHOCTH. CKpEsKeT IPU BKIIOUYEHUU
IIOIOJIHATEILHOTO Bajla 0TOOPA MOIIHOCTH HETOIYCTHUM.
IIpu HeOOXOTUMOCTH YBEJIUYUTH BPEMSI OKHUITAHMUS
nepen BKIIOUYEHNEM UM IIPOBEPUTH CLEILIEHIE
Ha IIOJTHOTY pa3beaIuHeHUs (CMOTpuUTe pasuen 4.5).

* MejIeHHO OTIIYCTHTh CIEIUICHUE U MEPEUTH
Ha pabOYyIO YaCTOTY BpAIlleHUs IBUTATEIS.

OCTOPO2KHO

* I[Ipu paGoTe IOMOIHUTENLHOTO Bajia 0TO0Pa MOII[HOCTH
CMeHa TMepeavyd HeJOmyCTHMa.

* IIpu miuTeIbHOM OCTAHOBKE aBTOMOOMIIS (HAIpUMeEp,
Ha HOYb) JOIOJHUTEILHBINA BaJl 0TOOpPA MOILIHOCTH BCErna
JIOJKEH BBIKJTIOYAThHCS.

BiokupoBka nepenay (omust)

BraokupoBKa mepemady HeOOXOAUMA, €CIIN

* aBTOMOOUJIIb IIPX ITOIKIIOYEHHOM JOIOJIHUTEIBHOM Balle
0TOOpPa MOIITHOCTH HE B KOEM ClIyyae He JTOJKEeH

IepeMelaThbes,

* DTOJIZKHO IIPEIOTBPpAamaTbCsa BKIIOYCHUEC JOIIOJTHUTCIBHBIX
BaJIOB 0T6opa MOIIIHOCTHU BO BPEMS €3]bI.



Onucanue

3.4.2 JononHuTenbHble Banbl 0T6Opa MOLLHOCTH,
3aBUCALLME OT ABUrarensa

BxirroueHue OCYIECTBISIETCS HE3aBUCUMO OT CIIETITICHMS
aBTOMOOUIIS.

* BKItoueHne WIIM BBIKITIOUEHUE JIUIITb IPU pabOTAIOIIEM
IBUTATEIE:
MHUH. CKOPOCTb BPAIIleHUs TBUTATENS 600 06/MHuH
MakKc. CKOPOCTh BpalleHus gsuratenss 2 000 06/MuH

* BosmozkHa paboTa JOIIOJHUTEIBHBIX BAJI0B 0TOOpa
MOIITHOCTH IIPH CTOSIIEM M €IYyIIEM aBTOMOOUIIE.

YKA3AHUE

IIpu BRIIOYEHUHN JOMOJHUTEILHOIO Bajla 0T0opa
MOIIHOCTH CIIEAYIOIINE CKOPOCTH BPAIECHUS TBUTATENS
He JTOJKHBI TIPEBBIIITATLCS:

2 000 06/MuH npu nepemave Tumna NMV 0,98

1 300 06/muH pu nepegave tTuna NMV 1,55

B 3aBUCHMOCTH OT ITOAKIIFOYAEMBIX MOMEHTA MHEPIIUHA
Macc ¥ MOMEHTA BEIEHMUS.

YKA3AHHUE

CMmotpute PyKOBOACTBO MO DKCILIyaTaIllMN
1315 758 150.
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3.5 T[apkosKa

* [lepekTrounTe KOPOOKY IIepenay Ha MEIJICHHYIO
rpymiry gemyapruiniukatopa (1 - 4 mepemgaun).

* 3aKpOUTE CTOSTHOYHYIO TOPMO3HYIO CHCTEMY.
B xavecTBe MOMOTHUTEIBHOTO MIPETOXPAHEHUS IPH
CTOSTHKE YCTaHOBUTE IIEepenayvy:

* Eciin aBTOMOOMIIb CTOUT Ha CKJIOHE
10 HAITPABJICHUIO BBEPX: Mepenady mepeqHero xomua!

* Ecltm aBTOMOOMIIb CTOUT Ha CKJIOHE
II0 HAIIpABJIICHUIO BHU3: II€peaavy 3aagHero xo;[a!

° Harpy}KeHHme aBTOMOOUIN JOJIZKHBI JOIIOJIHHUTCIBHO
IIpEaoOXpaHAThCA IPOTUBOOTKATHBIMU YIIOpaAMU IJIsA
KOJIecC.

3.6 bByKcupoBHKa c Lenbto Nycka ABuratens
3amycTuTh IBUTaTEIh MyTeM OYKCUPOBKY MPY BKIIOYECHUHN
OBICTPOY T'PYIIIBI IEMYITUILINKATODA.

OCTOPO2KHO

II1s mpemoTBpalleHNs TOBPEXKAEHNsT KOPOOKH mepenay
MOXKHO OYKCHPOBATh aBTOMOOMJIb [JIsI IIyCKa JBUrATENIs
JIAIIb TIPY BKJIIOYEHHH OBICTPOM IPYIINbI
nmeMyJabTHIUIHKaTOpa (5 - 8 mepemaya).

Tak:Ke Helb3s1 OYKCMPOBATH aBTOMOOMIIb C YCTAHOBJIEHHOMN
3aJHEN CKOPOCTHIO.



OnucaHue

3.7 ByKcUpOBKa HeucnpaBHOro aBToMo6uns

BykcmpoBKa HeMCIIPaBHOTO aBTOMOOWJIST BO3MOKHA JIUIITh
TIPY BBITTOJIHEHUU CJIEAYIOIINX YCIIOBUM:

* [IpX BCTPOEHHOM 3aIIaCHOM HACOCE PYJIEBOTO
YIpaBIEHHUS,

* IIPX BKJIIOYEHHOW OBICTPOY T'PYIIIE IeMYJIbTHILIUKATOPA,
phIYAr MePEKTIOYeHNs B HEUTPAIBHOM IOJIOKEHNH,

* Ha paccTosinue He 6osee 100 KM,

* MAKCUMAJTHHO JIOMYCTAMAasi CKOPOCTh OYKCUPOBKHU
TOJI3KHA ONPENESITHCS B 3aBUCUMOCTH OT
Tepemavn OCerl M pa3Mepa IIUH COTITACHO
nmpuBeneHHON guarpamme (puc. 10).

YKA3AHHE
CoOmroganTe yKa3aHUsI U3TOTOBUATEIS aBTOMOOMIIS.

OCTOPOZKHO

Ecau oiHO U3 Ha3BaHHBIX YCIOBUM HE BBIMOIHSIETCS, IS
NpeIOTBPALEH s TIOBPEXK/IEHUsT KOPOOKHM Iepenady
OTCOEeIMHUTD (hJIaHEl[ KapIAaHHOrO Baja OT 3aJJHET0 MOCTa
WJIA COOTBETCTBEHHO CHSTH MOJIyOCh.

Eciu nMeeTcst mogo3peHne MOBPEKIEHUS KOPOOKY Iepenay,
TO TOXKE CJIeJyeT OTCOeIUHUTD (hiIaHer KapIaHHOTO Bajia Ha
3aJJHEM MOCTY WJIU IEMOHTHPOBATh CheMHBIE OCH.
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Puc. 10
IIpuMep CUYAUTBIBAHUS: ioe, = 6, Ry = 0,5 M
CKOpPOCTh OYKCUPOBKY U3 TUATPAMMEBIL: Ve = 25 KM/4ac

YKA3AHUE
Co06II01aiiTe MECTHBIE TTPEIITMCAHNS, KacaIOIIHueCs
MaKCHUMAaJIbHON CKOPOCTH OYKCHPOBKH.
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3.8 YnpaBneHue aBTOMO6UAEM NPU HENCTIPABHOCTH

HewucrnpaBHOCTH IpU CMEHE TPYIIILI JEMYIBTUILINKATOPA
(HarpuMmep, TIpU Tepexojie U3 Kyaucel 3/4 B 5/6 u
HA000POT) MOTYT UMETH CIEAYIOIINE TPUUNHEL:

* IOBpexKeHNe TPYO B ITHEBMATUYECKON CHCTEME,

* HEUCIIpaBeH KJalaH mepekaodenns (35) uan MuInHap
nepekaroueHus (34) g AeMyIbTUILIUKATOPA
(KoHIEHCAT WU 3arpsS3HEHUE).

YKA3AHUE
e JlarpHEWININY TIyTh BO3MOKEH JIUIIIb B TOM ClIy4yae, eclii
BKJTIOUE€HA MeJIJICHHAs I'pyIna JaeMyJabTarinkaropa (1 -

017083

4 mepegaun). Puc. 11
* Eciiz OBICTpast TpyIma JeMyIbTAILIMKATOPA OCTAETCS 34 IunuHAp MepeKIIYSHUS IS 1eMYJIbTUILTIKATODA
BKITIOYEHHOM, TO CIEAYET OYKCUPOBATHL aBTOMOOUIIb. 35 KunamaH nmepekJIr4YeHUs IS 1eMyJIbTUILIAKAaTOpa
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3.9 Bsopa aBTOMO6GMNA B 3KCNAYaTaUMIO MPU HU3KNUX
Temneparypax

Kopo0OKka rmepenay 3amoIHSIETCST MaClIOM COTJIaCHO
crienudUKAIA CMa30YHBIX MaTEPUAIOB

ZF TE-ML 02. IIpu Temniepatypax Huxke -15 °C crmenyer
IIPOBEPUTH, IOAXOMUT JIX MACIIO COTJIACHO CIIeInbUKAIII
cMmasounbeix MatepuanoB TE-ML 02. IIpu HeoOXomuMoCTH
CMEHUTH MACJIO B KOPOOKE Iepenad.

AIIbTepHATUBHBIM BapUaHTOM SIBIISIETCS TTOJOTPEB IIEPET
IIyCKOM JBUTATEIS, DTO MOXKET OCYIIECTBISITHCS,
HaIIpUMeD TEIILIM BO3IYyXOM, TEMIIEpATypa KOTOPOTO Ha
KOpOOKe Ilepemay He TojxkKHa mpesbimath 130 °C.

A OMACHOCTb
Mpu BbIXOAE U3 aBTOMO6UNA C paboTatoum aBUratenem
3aKpOMTEe CTOAHOYHYIO TOPMO3HYIO cUCTEMY. DTO
NPenATCTBYeT CAYYanHOMY YKaTbiBaHHUIO aBTOMOGUAA.

YKA3AHUE

* IIyck mBuraTesss ¥ TpOraHUE ¢ MECTA CMOTPHUTE
pasgen 3.1.

* O0sI3aTEABHO COOMIONANTE TIPEAITACAHTS
HM3TOTOBUTEISI TPAHCIIOPTHOTO CPEICTBA.
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3.9.1 MNapKoeKa aBTOMO6GUNA NPU HU3KKX TEMMepaTypax

IIpu Temmneparypax Huxe 0 °C mpu mapkoBKe
aBTOMOOWJIS CIIEAYET 0OPATUTh BHUMAaHHUE HA TO, YTOOBI
KOpoOKa Iepeay Oblja BKIOUYEHA Ha MEIJICHHYIO TPYIIILY
IeMyJIbTUTLIIKATOPA (PhIYar MEPEeKITIOUYESHHS B
TIOJIOKEHUH 1-0M CKOPOCTH WUTH B HEUTPAITBHOM
HOJOXKEeHNHU IIpoxona 3/4).
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4 TexobcnyusaHue

PeryisipHoe mpoBeneHne padoT 0 TeX0OCIYKUBAHUIO
MIOBBICUT HAJEKHOCTh PA0OTHI KOPOOKH IIEpeaad, II0STOMY
0COOEHHO BaskKHO COOIIOJIEHNE MHTEPBATIOB
TeX0OCTY>KUBAHMUS.

4.1 TpaHcMUCCHOHHOE Macno

4.1.1 CopTta macna

YKA3AHUE

* ITiist 3aII0JTHEHMST KOPOOKH ITepeay MOIYCKAIOTCS JIUIIb
copTa Maciia, yKa3aHHbIC B MENCTBYIOIEH
CHeIII/I(bI/IKaHI/II/I CMAa30YHbIX MAaTCPpHaAJIOB
ZF TE-ML 02.

* CnenuduKamysd CMa304YHbIX MAaTEPHAIOB MOXKET OBIThH
3aIIpOIIIeHa BO BCEX OTIEIEHUSIX CIyxKO0bI cepBruca ZF
WK 4yepe3 nHTepHeT www.zf.com.

* M1 pekoMeHayeM ncnoiab3oBaTh ZF-Ecofluid M.

4.1.2 3anonHAeMoOe KONMYecTBO Macna

PCHIaIOIHHM JJI OIIPEACIICHUA TOYHOI'O KOJIMYECTBA
Maciia ABJISETCA NMPAaBUIIBHOE 3aIIOJTHEHHE Macliia

(cm. pasmen 4.2.2). 3anmoHsIeMOe KOTAYECTBO Maciia
yKa3aHO Ha GUPMEHHOW TaOImYKe (pa3MeleHa cOOKy Ha
KOpOOKe Ilepenay) UK B TAOIHUIlE TEXHUYECKUX TaHHBIX
(cTtpanuta 4).

KouTponb ypoBHS Maciia 00BsICHSIETCS B paszmene 4.3.
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Konunyectso macna/

KopoOKa nepeaau 16 S151| 16 S 181/221| 16 S 251
[pu nepsom

3anonHeHuu n 11 13 13,5
[pn cmeHe macna n 8 10 11

24

3anonHAeMble KONMUYECTBa NPU CTaHAaPTHOM KOHCTPYKLMK
(HaknoH 0° - 3°)

4.1.3 UHTepBanbl cMeHbl Macna

HHTepBanbl O CMEHBI Macja YKa3aHbl B CIEIU(UKAIIAN
cmasounbix Matepuaios ZF TE-ML 02.

YKA3AHUE

JInst oGecreueHnsT HAAEKHOCTH pabOThl KOPOOKH Iepeaay
clleyeT COOI0IaTh HHTEPBAIbI CMEHBI Maciia, yKa3aHHbBIE
B cuenuduKaum!
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4.2 CwmeHa macna

4.2.1 Cnus otpaboTaHHoro macna

017850

Puc. 12

Buy cuusy,

1 PesnboBast mpo6Ka cauBHOTO oTBepcTHst (60 Hm)

2 PesnOoBast IpoOKa IJIsT CIMBA Maciia ¢ MAaTHUTHOM
3ariymkon (60 Hm)
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OCTOPO2KHO

IIpeqorBpaiaiire NomagaHue Macja B 3¢MJII0, [PYHTOBbIE
BOABI WM KaHaiau3anuio. CooupanTe BbITEKAIOIIEE MACIIO
B HaJIJIE2KaIyI0 eMKOCTh U YTHJIM3UPYHTE B COOTBETCTBUH
C IPeINUCAHUSIMU 110 OXpPaHe OKPYIKAIOIIEN CPeIbI.

YKA3AHUE

[IpUHIUIHATRHO: IIPOBOIUTE CMEHY Macja IIOCIe
IUTATENEHON IOE3IKH, II0KA TPAHCMICCHOHHOE MAcio eIlle
UMeEET pabouyro TEMIIEPATYPY U KOHCHUCTEHIIHIO.

A OMNACHOCTb
MpukacaHue K KOPoGKe nepeaay UK K TPAHCMUCCUOH-
HOMY Macsy MOXeT NPUBECTH K oxoram!

* BeiBUHTHTE pe3b0OBBIC IPOOKHY JIJISI CIIMBA Macia
Ha KopoOKe mepemay (puc. 12, mo3. 1 u 2) u ciaente
0TpabOTaHHOE MACIIO B TIOIXOMSIIYIO EMKOCTb.

* 3aTIHUTE pe3b0OBLIE IPOOKHU miIst cauBa macia (1)
C VKa3aHHBIM KPYTSIIAM MOMEHTOM.

* OyncTHTE PE3LOOBYIO MTPOOKY ¢ MATHUTHOM

3arIymKkon (2) 1 3aTSHHUTE ¢ YKa3aHHBIM
KPYTSIIIM MOMEHTOM.

25
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4.2.2 3anonHeHue macna

° SaHOJIHI/ITb MacJIO 4€pe3 OTBEPCTUEC IJId 3aIIOJTHECHHU S
(puc. 13).

° YDOBCHI) 3aII0JTHCHUA Macja ABJIACTCA IIPAaBUIIBHBIM, €CIIN
OH JIOCTUTAET HUXKHEN KPOMKU OTBEPCTUS IJIS
3aIllOJIHCHUS MW €CIIM MacCJIO Y2K€ BBITCKACT U3 OTBEPCTHUA
IJId 3aIIOJTHCHU .

017083

Puc. 13
ITomoxKeHne OTBEPCTHS IS 3aII0JHEHUS Maclia U
M3MEPEHNE IePETOTHEHIST

1315 758 90221 - 2006-03
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4.3 HoHTponb ypoBHA Macna

A OMNACHOCTb
CnULLKOM Manoe KonMyecTBO Macna NnpuBoAUT
K NOBpeMAeHHI0 KOpobKK nepeaay. OnacHOCTb aBapuu!

PerymsipHo IpoBepsIiTE YPOBEHb Macjia B KOPOOKe
mepemav:

* KoHTpOab YPOBHST Maciia TOJIKEH IPOBOIUTHCS,
€CIIM aBTOMOOMIIb CTOUT T'OPU30HTAIBHO.

* He mpoBognTe KOHTPOIIb YPOBHS Macja HEIOCPEICT-
BEHHO IIOCIIE MOE3IKN (HEIPAaBUILHBIA PEe3yIbTAT
n3Mepenus). [IpoBoauTe IPOBEPKY ITOCIE
OXJIAXIEHNST TPAHCMHUCCHOHHOTO Macia (<40 °C).

* BEIBUHTUTD Pe3b0OBYIO IIPOOKY OTBEPCTHS IS
3aroJTHeHus Macia (pasmer 4.2.2).

* Ecltn ypoBEHb Maciia CHU3MIICS HUKE OTBEPCTHS
IUISL 3aII0JIHEHMST Macja, TO HEOOXOINMO
IOMIOJTHUTH Maciio (pasmen 4.2.2).

YKA3AHHUE
IIpm Kazxmoit mpoBepKe KOHTPOIUPYUTE PEAYKTOPD
Ha FepMETUYHOCTb.
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4.4 TexobcnymuBaHue KOPO6GKK nepeaay npu
MCMONIHEHUU C TEeNNTO06MEHHNKOM
YKA3AHUE

PaGoThI 110 TEXOOCIYKUBAHUIO TOJIKHBI IIPOBOTUTHCS
Tak>Ke KakK IIPH CTAHIAPTHOM HCIIOJHEHNH KOPOOKH
repegay.

HOHOJ’IHI/ITCHLHO CIIEAYET YUYUTHIBATH CICAYIOIIHEC ITYHKTHI:

* CmuB Macia:
- BEIBUHTUTH pe3b00BYIO IIPOOKY I CIMBA Macja
Ha TEIIOOOMEHHUKE.

* 3amnoyiHeHHe Macia:

- ITocite IpOBEPKY IIEPEIOIHEHMST Macia
(paznen 4.2.2) 3aBUHTUTE Pe3bOOBYIO MIPOOKY
OTBEPCTHS IJIsI 3aIIOJHEHUS.

MowmeHT 3aTsaruBanus = 60 Hwm.

- Ilepexirounte KOpOOKY Iepenad B HEATPAILHOE
IIOJIOKEHHE.

- BrimrounTe IBUTATENb W OCTABHTE BKIIFOUEHHBIM
co ckopocTeio Bpamenus 1 200 06/MHUH B TeUeHME
2 - 3 MHHYT. DTO HEOOXOOMMO IJIS TOTO, YUTOOKI
TEINIOOOMEHHUK M COETUHUTEIbHEIE TPYObI OLLIN
IIOJIHOCTBIO 3aII0JIHEHBI MACIIOM.

- BrIKTIOUMTE IBUTATEID.

- E1mie pas 3amoaHuTe Maciio I0 YPOBHS
IIEPETOTHEHUST.

1315 758 902121 - 2006-03
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* KoHTpob:

- BrirrounTe OBUraTeNh U OCTaBbTe padoTaTh
Ha CKOPOCTH BpAaIlleHUS XOJIOCTOTO XO/Ia
B T€UEHHUE IIPUOJI. 3 MUHYT.

- [lepekarounTe KOPOOKY IIepeaay B HEUTPAIbHOE
IIOJIOKEHUE.

- BrIkiIrounTe OIBUTATEID.

- [IpoBeguTe KOHTPOJIb YPOBHS Macia KaK OIHCAHO
B pasjeie 4.3.

RN

\¥

000 508

Puc. 14
Cxema: Kopo0Oka nepemad Ecosplit ¢ TemiooOMeHHUKOM
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4.5 HKoHTponb cuenneHusa

BesykopusHeHHOE pa3beTUHEHUE CIEIICHNS SIBIISIETCS
rapaHTHeN IJIsl JOCTUKEHNSI MaKCHMAaJIbLHOIO CPOKa
CIIy3KOBI CHHXPOHMU3aTOPOB M MX F'OTOBHOCTH K padoTe.
DTO MENCTBUTEILHO U IS TEPEKITIOUEHMS
MHTETPUPOBAHHBIX JOMOIHUTEIBHBIX BAJI0OB 0T60OpA
MOIITHOCTH, 3aBUCSIINAX OT CIEIICHUS.

BesykopusHeHHOE pa3bheTUuHEHNE CIIEIIEHMS
IIPOBEPSIETCSI CIEIYIOIIUM 00Pa30M:

* PazorpeTnil ;0 pabovyell TeMIepaTyphl IBUIaTEb
BKJIIOUEH HA XOJOCTOM XOJI, HaXKaTh CIICIICHUE;

* 3aTeM 4yepe3 Makc. 20 CeKyHI* MeIJIeHHO BKIIOYUTH
3aJHUN XOJI.

Eciu mpu TOM pasmaeTrcs ”CKpeskeT” 3y04aToro
3allelUIEHNsT MeXaH3Ma IIEPEKIIOUYEHNST IIepenady

(CKpexKeT KyJauyKOB My(dThI BKIIIOYEHHUSI), TO HEOOXOIUMO

OTBHIOCTUPOBATH MJIX IIPOBEPUTH CUCIIIICHUEC.

* B 3aBUCMMOCTH OT MacChl MaxoBHKa U TemMneparypbl

1315 758 902121 - 2006-03
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4.6 KOHTpOﬂb KnanaHa BKNOYeHUA Ha neganu

cuenseHun

Ilepen TeM Kax ¢ IIOMOIIIBIO KjammaHa BKioueHus (37)
ITOAKIIIOYAETCS TEPETHIH TeINTENb, HEOOXOTUMO
TOJIHOCTBIO Pa3beIUHUTD CIEIIEHHUE.

OCTOPO2KHO

B ciydae HempaBMWIIBHO HACTPOEHHOTO KJIallaHa BKJIIOYEHHS
MPY TOIKJIIOUYEHUH IIEPETHErO AeJIUTENSI MOXKHO
pPa3pyIINTh CHHXPOHU3ATOP.

IIpoBepka

* CrenyieHre JOJIXKHO OBITh HACTPOEHO COIIACHO
IIPEIIUCAHNSIM U3TOTOBUTESI TPAHCIIOPTHOTI'O CPEICTRA.

* YCTAaHOBOYHBINA BUHT Ha II€IAIN CIEIICHUS JOIKEH
OBLITh YCTAHOBJIEH TAKUM 00Pa30M, YTOOKI KJIallaH
BKItoueHus (37) cpa®aThIBall JIMIIL B 30HE
TMOIIOJIHUTEILHOIO MyTH IIeIaan ClelaeHus (c).

* B monoxxeruu (b) creruieHne MOJTHOCTHIO Pa3beTUHEHO
(koHTpOJB cMOTpUTE B pazueie 4.5). IIpu atom
MOJIOKEHHNH IeJalld MEXIy KIamaHoM BKIo4YeHus (37)
¥ BHHTOM YyIOpa IIeJalid TOJIKEH UMEThCS 3a30p,
pa3sMepoM MUHHUMYM 1 MM.

1315 758 902121 - 2006-03
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-9

=32
027413

3230P MUH. 1'MM }
-.»(:)

Puc. 15

a
b
c
d
17

ITonoskeHnune “clenienrne 3aMKHYTO”

ITomoxxeHne ”crenieHne IIOJIHOCTIO pPa3beTuHEHO"
30Ha JOMOJHUATEIBHOIO IyTH TETATN CIEIIEHUS
Koneunsint ynop

HunuHIP-IATIMK 1T TUAPABINIECKOTO 3a1eCTBOBAHUS
CIETIICHUS

OT pecuBepa JJIsl C3KATOTO BO3IyXa

K munuHapy BemoMOoro qucka CIeIUIeHUs

K yckopurenbHOMY KIIallaHy II€PEIHETO TeIUTENS
Kiranan BKIIOUEHUS TSI TEPETHETO TETUTES

19
21
32
37
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4.7 BeHTUnAUMA KOPO6KK Nepegay

TpaHCMHCCHOHHOE MACJIO HATPEBAETCS IIPU €3]I€.
BenencTBre aTOro 06pasyercst H30bBITOYHOE JaBIECHHE,
KOTOPO€ IMOCTOAHHO ITOHMUZKAETCA BO3IYITHBIM KJIaIIaHOM.

YKA3AHUE
IIpoBepATh yhaneHue BO3ayxa IPU KaXKI0M TEXHUYECKOM
OCMOTpPE TPAHCIIOPTHOTO CPENCTBA.

4.7.1 CanyH

OO0panianTe BHIMAHUE HA TO, YTOOLI IIOCTOSIHHO
obecrevynBaach paboTOCIIOCOOHOCTE camyHa. CamnyH
IOJIKEH OBITh YHCTHIM, KPBIIIKA JOJKHA OBITH CHsATa. He
IIOJIMBATh HAIIPSIMYIO CTPYEH BOMBI IO HAIIOPOM (BOIA B
KOPOOKE TIepeay: OmacHOCTh KOPPO3HH).

017083

Puc. 16 BenTmisiiust KOpOOKH Iepemad
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4.7.2 LlnaHr BeHTUNAUUHU

TpaHCIOPTHEIE CPECTBA, KOTOPBIE BCIEACTBUE YCIOBUI
DKCIUIyaTally HY3KHO YaCTO YUCTHTh, 0053aTEIHHO
TMOJIZKHBI OCHAIIATHCS CAIlyHOM C IIUTAaHTOM. TaKuMu
SIBJISTFOTCSI, HAIIPIMED, aBTOLMCTEPHBI IJIsi cO0pa MOJIOKa,
0GETOHOBO3BI, U T.JI.

IIxaHr MOIKEH OBITH IPOJIOKEH 6€3 U3IIOMOB U TIETEIb.
Komer nmuranra goiKeH BBEIXOTUTE B CYXO€ IIPOCTPAHCTBO
(HampuMep, B MOTOPHOE OTHEIeHHE WU B ITOJIOCTh PAMEI).

A

é T
=

017083

Puc. 17 IllnaHr BeHTHUISLIUU
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4.8 TexobcnymuBaHMe NHEBMaTUUECKON CUCTEMbI 4.9 dupmeHHana Tabnuuka

B ka0l THEBMATHYECKON CHUCTEME 0OpaA3yETCs dupMeHHAasT TAOIUYKA COMEPKUT CaMbIE€ BaXKHBIE TaHHBIE.
KoHaeHcat. [Ii1st Toro, YTo0bI KOHAEHCAT, P3KaBUYNHA U OHa HaxXOmUTCS COOKY Ha KOpPOOKe Iepemad, 1o

Ipoume 3arpsI3HEHMS U3 pecHBepa JJIsI C3KaTOTO BO3IyXa HaIIpaBJICHUIO IBUXKEHUS ClIEBa.

HE MOoNagalyv B KiIalaHbl U IUJIMHAPHI HEePEKIIOUYCHUS

HEOOXOIMMO PErYJISIPHOE TeXOOCIIyKUBaHME Crenyrouire TaHHbIE HEOOXOIUMO YKa3bIBATh IIPU
MMHEBMATHUYECKOM CHUCTeMBI. M3 pecruBepoOB IS C3KaTOTO 3aIpocax MM peMOHTE:

BO3/yXa JOJIKEH OOWH pa3 B HEMNEII0, 4 3UMOM Ka Kbl

1. CnennduKAIMOHHLIA HOMEP KOPOOKH
IleHb, CIIMBATHCS KOHIEHCAT.

repenad
2. Tun KopoOKM TTepeaay

YKA3AHUE 3. CepuiiHBI HOMEP KOPOOKHM Iepemay
BMmecre ¢ pecrBepaMu IJIsT CKATOTO BO3AyXa HEOOXOTUM
OTBOJ, KOHJEHCATA U3 ITHEBMOOYMCTUTEIS C 7F FRIEDRICHSHAFEN AG m
BOJIOOT/IENIUTENIEM, €CIIH OH HE paboTaeT aBTOMATHYECKU. @ MADE IN GERMANY

3 ECOSPLIT — 2
YunThIBaiTe YKa3aHUS U3TOTOBUTEIS TPAHCIIOPTHOTO PRSUSTNO. MODEL — —srRLNO.
CpPEeICTBA.

1316 055 106 011356
CUSTOMER
T XXXXXXX
TOTAL SPEEDO
RATIO IEE - T
OILCAPACIT L GRADE SEE
INLITERS LUBRIC, LIS TEML g

027414

Puc. 18
3aBopckas Tadamuka (IpuMep)
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