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Electronic Stability Program )

Cucrtembl 6e3onacHOCTM Ha aBTOMODOUnNe

o

Ul i)
|

CpeacTBa cucTeMbl NaccrBHOM 6e30nacHOCTU 3alLULLaoT /

naccaXxupoB B Cry4yae aBapuu:
AN Moaywkn 6e3onacHocTn Airbag

A

[MpegHaTsXXuTenm pemHen 6e3onacHocTn

fpenoTepatute aBapuio
/A Cucrema ABC(ABS)

AHTMNpobykcoBo4vHas cuctema(TCS)
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Electronic Stability Program ;

1.0 O0OLwee

1.1 Yto Takoe ESP?
A MNepenoBas cuctema 6e3onacHoOCTH

A AKTUBHO NOMOraeT BoAUTENNIO

ynyqu.laeT ynpasrideMoCTb B KDUTUHECKNX CUTYaUUNAX Ha
OonbLLINX CKOPOCTHAX.

A

O6beagMHEHHBbIE PYHKLMN CUCTEM

ABS n TCS
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Electronic Stability Program .

1.2 Yto ESP penaet?

ESP aktMBHO 0becnevynBaeT coxpaHeHne NonoXeHns aBToMooOunsa Ha gopore

N 3a4aHHON TPaeKTopUn ABMKEHUS

A

[Tlocpeacteom ynpasrneHnss TOPMO3HOW CUCTEMOWN NN TAron ABuratengd

A

Onsa npenoTepalleHns KpUTUYECKUX CUTyauun, Hanpumep 60KoBoro

CKOJIb>KEeHNA, KOTOPOE MOXET NpmnBeECTU K CHOCY aBToMoOOUNSs ¢ AOPOXHOIO MNMOJ1I0THa

A

MuHUMM3NPYET pUck OOKOBLIX YOapoB
@& HYUNDAI Service Training




Electronic Stability Program 5

1.3 OcobeHHocTu ESP

ESP otcnexwnsaert :

A [MoBegeHne aBToMOOUNSA

(NnpoaosibHble 1 BOKOBLIE YCKOPEHUS)

A

KomaHabl BogmnTensd

(Yron nosopoTa pynesoro Korneca, \

A OBWXKEHUs NeJanu akcenepaTopa)



Electronic Stability Program )

ESP ymeer:
& Pacno3HaTb KpUTUYECKYO CUTYaLNIO — BO MHOTUX Cly4vasix paHblle BOAUTENS

Bbl6paTb BO3MOXXHblE MYTU BMeLlaTesrbCTBa.

* NoATOpMaknBaHme onpenesieHHoro(bIx )
Koneca(ec)
* BmeluatensCcTBO B ynpasreHue

AOBUraTtenem
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ESP gencreyer MrHOBEHHO:

A He Tepss BpeMeHM Ha peakLuto
onpeaensisi 30Hy BMeLLaTenbCTBa:
B paboTy TOPMO30B UNW ABUraTens,

A N paccuYnTbIBas ero cteneHb

CHMXXaA PUCK CKOJTIbXEHUA
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1.4 NMoyemy npucytctene ESP B aBTOMOOUIE Tak BaXXHO?

Hanbonee yactble NpUYnHbI aBapuii:

NoTepsl KOHTPONSA Ha/ ynpasreHnem aBToMoounem,

Bbl3BaHHAA

A

NPEBbILLIEHNEM KPUTUYECKON CKOPOCTM

HenpaBUITIbHON TPAEKTOPUEN N3-3a COCTOSIHUSA

A OOPOXHOrIOo nosioTHa

BHE3alHbIM 3aHOCaAMH
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28% Bcex OTTI1, conpoBoXaaBLUNXCA TpaBMaMn BOAUTENS N MacCaXXMpoB.,
npouncxoguno
A 6e3 NnpeaBapuUTENbHOrO CTONKHOBEHUSA C APYrMMN Yy4aCcTHUKaMMU JOPOXHOIO

OBWXXEHNSA (CTONKHOBEHUE C HEMOABMXXHBIMN OObeKkTaMin)

A

nocrie notepun KOHTPOJI4A Ha yrnpaBJieHNeEM aBTOMOOUNS N CTONKHOBEHUSI C

APYyrmMn ydaCtHMKamMun ABNXKEHNA.

(Mctounuk: RESIKO-Survey of GDV — Gesamtverband der deutschen
Versicherungen — Accounauusa ABTocTpaxoBaTtenemn ['epmaHun)
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60% Bcex ATl ¢ netanbHbIM NCXO4OM DbIf1O BbI3BAHO HOKOBLIMU yaapamu

A

OTn BOKOoBbIE yYaapbl B OCHOBHOM Obifn Bbi3BaHbl HOKOBLIM CKOSIbXXEHNEM M3-3a
NPEeBbILLEHNA KPUTUYECKON ON1S AaHHbIX YCNOBUW CKOPOCTU, OLLUMBOOK yrnpaBneHns,

NN Ype3MepHbIX NOBOPOTOB PYNEBOro Koreca npu KOppekTUpoBKe Kypca nocne

Ha4alla CKOJ1Ib>KEHUA

(UctouHuk: RESIKO-Survey of GDV — Gesamtverband der deutschen
Versicherungen — Accouunauunsa AsTocTpaxoBaTtenen lepmaHmn)
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Electronic Stability Program .

1.5 KomnoHeHTblI ESP

Aﬂ,aTHMKM, oTCneXxueatoLne nonoXeHne asBTomobuna n Bxogsimne curHanol
(KomaHabl BOAUTENS)

A ESP-ECU(6nok ynpaBneHusi) ¢ MMKpPOMNPOLIECCCOPHbLIM YMMOM

A
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1.6 Kak ESP paboTtaet

ESP ananusupyer: MonoxeHve pyneBoro koneca
- + CKOPOCTb Koneca
KakoBb!I HaMepeHns BoauTens + MONOXeHne neaanu akcenepaTopa

+ Ycunue Ha neganu Topmosa

= ECU pacnosHaéT HamepeHus
BOOMTENS

PyneBoe ynpaBneHune

- .
NMepanb Topmo3a . 'l

.

/—
Konéca
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TecTUpyer:

Kak BegeT ceb6s aBTomMooOunnb?

LleHTpocTpemutensHoe
YCKOpeHue

+HopepevHoe-yeKkepeHne —
= ECU onpepensiet

noseaeHne aBTomobunsa Ha

gopore

ECU ESP cpaBHuBaer
noseaeHme aBTOMooOUNA U

HaMepeHuss BoauTesnsa n

pacno3HaéT nrboe
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ESP ynpaBnsieT aBToMmobunem 4yepes3 TOpMO3HYH CUCTEMY

A ECU onpenenseT cnocob 1 BENMYNHY KOPPEKTUPOBKM.

A

mapaBnnyecknin 6ok ObICTPO 1 B MHAMBUAYaANbHOM NOpsiaKe
: nogaéT gaBneHne K TOpMO3HOMY LIMIMMHAPY KaXKaoro Koreca.

B no6asok, ESP, uepe3 moaynb ynpaBneHunsa Trom gsuratens

MOXET NSMEHNTb prTFIU.I,l/II7I M
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[pumepsbl:

A Obbes3n npendaTcTBuA.

A

BHe3anHble NoBopoThbl PyreBoro koneca

A

BoxaeHne Ha MeHsALWEMCS JOPOXKHOM MOKPbITUN

(Acdranbet/nen, cHer, Boaa,)

&
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O6GbLe3a npenATcTBUA

1) Pe3koe HaxaTue Ha TOpMO3, MOBOPOT

S

ABTOMOBUIL NblTaeTCs CK 39 g:ppﬂonmmls a éHme NPAMOSIMHEUHO.

2) ESP nogTopma)xmnBaeT neBoe 3agHee Koreco,aBToMobunb
BO3BpaLlaeTCcs Ha 3aaHHYI0 pyneBbiM KONECOM TPaeKTOPULO.

3) Pynb noBépHYT B 06paTHy0 CTOPOHY AS1 BO3BpaTa B CBOM psia:

ABTOMOOUIIb NbITAETCHA CKOMNb3S NPOAOJTKUTb ABWMXEHUNE MO I'IpG)KHGVI

TpaekTopuur, ESP noaTopmaxknBaet neBoe nepegHee Koneco.
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BHe3anHble NOBOPOTbLI PyneBoro Korneca

—p  KOPPEKTUPYIOLWMA MOMEHT
—r  pa3’BOpaYMBalOWMIA MOMEHT

1) Cwnbl MHEPLMN CTPEMSATCS Pa3BEPHYTH aBToMOGWIbL NPOTMB YacoBOMN CTPENKM.

ESP nogTtopmaxunBaeT npaBoe nepegHee Koreco
2) ABTOMOOUIL ONATHL BO3BPALLLAETCS Ha 3aJaHHYI0 TPAEKTOPUIO
3) Cwunbl NHEPUMN CTPEMATCA pasBeEPHYTb aBTOMOOUIb NO YacOBOW CTPESIKE.

ESP nogTtopmaxuBaeT neBoe rnepeagHee Koreco
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BoxaeHne Ha MeHAKOLWEeMCH AOPOXHOM NOKPbLITUN

[pn Haesde nepegHVMM Kore
OOPOXHbIX MOKPbITUEM MEXA ElepenHeVl N 3aHEN OCblO I'IbITaeTC;|~?.ba3\l\3?pHyTb
aBTOMOOUb:

ESP BmewuBaeTcsa B npouecc, 1 nogTopMaKMBaeT nNpaBoe 3agHee Koreco, npu

HGO6XOD,VIMOCTVI CHWXaAd TAry aAsurarterns.
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CucreMbl aAKTUBHOM 0€30IIACHOCTH

ABToMOOMIM Tucson KOMIIEKTYIOTCS CICTYIOIUMHU CHCTEeMaMU aKTUBHOU
0€e30I1aCHOCTH:

 ABS (Anti lock Brake System) - anTrO10KMpOBOYHAS CHCTEMA

 EBD (Electronic brake distribution) — ainekTpoHHas cucTema mepepacipeacacHus
TOPMO3HBIX YCHIINI

 TCS (Traction Control System) — anTunpoOyKCOBOUYHAs CUCTEMA

e ESP (Electronic Stability Program) — snekTpoHHasi cuctema KypcoBOi
YCTOMYMBOCTH aBTOMOOMIIS
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Electronic Stability Program 2

1.6 AHTMONOKNpoBoYHasa cuctema (ABS)
Cuctema ABS cocTtouT 13 cnegyowmx OCHOBHbIX KOMMIOHEHTOB:

- BaKyYyMHbI yCUnnTerb TOPMO30B

- OBYXKaMepHbI rmaBHbI LNANHAP

- TopMO3HbIE MexaHn3Mbl (AnckoBble nnn bapabaHHble)
- rmapasnuyecknn 6nok ABS

- ONEKTPOHHbIN Brok ynpasneHust ABS

- AAaTYMNKN CKOPOCTU KONEC

AATEI CROPOCTN AATYUK CKOPOCTH 3afHero
NPaBoro NepeaHero  rnapHbifi | o= ADABOG AT acs HECU
Koneca I TOPMO3HOW % ‘?’Q N
S | uMnuHAP @b‘j \, _.E]T
- ——
3BY 2 Sy, P end
o e E——]
/ v
ABUraTesb L -
1 C:’—m rMAPaBIUYeCcCKUN " ANEeKTPOHHbINA Bnok
b
‘,1 Gnok ynpaenerua ABS Mapasnuuecknii 6nok ABS
C 3JIeKTPOHHbIM YNpaBneHUem
v

nesoro nepejgHero AaTYUK CKOPOCTU 3aaHero
Koneca neBoro Koneca
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1.7 AneKTpoHHasA cucTtema nepepacnpeneneHnst TOPMO3HbIX YCUNUN
(EBD)

« Cucrema EBD niepepacnpenensieT TOpMO3HOE YCHIIME B MOJIb3Y KOJIEC IEPEAHEN OCH MPH
PE3KOM TOPMOKEHHUH.

» Ha aBromo6uisx Hyundai npyrux moneneit, He 000pynoBaHHbIX cuctemoni ABS ,
Haripumep Getz, UCMoab3yeTcs MeXaHU4YeCcKasi cucTeMa (IITaHra U epernyCcKHON
KJIAIaH).

* Ha aBromobwisix JM, o6opynoBanHbix cucteMoid ABS, pacniozHanue cutyanuu “ro3
3aIHUX KOJIEC” OCYILECTBISAETCS AIEKTPOHHBIM 00pa3oM, uepe3 AaTUUKU CKOPOCTH
3aaHuX Koiiéc(ckopocth= () cuctemsl ABS, a mepepacrpesieneHrue oCyuecTBIsSAeTCs
TUIpaBInYecKUM Oj10koM cucTteMmbl ABS.

e Cucrema EBD sBagercs HeOThEMIIEMON 4acThiO cucTeMbl ABS.
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1.8 AHTUNpOoOYyKcoBo4YHaa cuctema (FTCS)

OTa cuctema Takke ncrnonbdyet ABS gatyumku n aBnsieTcs ganbHenWwWmM pa3ssutnem
ABS cucrtembl, T.K. cuctema ynpasngeT eLle 1 TAron asuraTensi.

aATYUK CKOPOCTH

w P " AATHUK CKOPOCTHU JaaHero
npaBoro nepeaHero FNaBHBIAN e o Bk

Koneca | TOPMO3HOM f'bD A \

) =
3BY  |sp—— Va s, l : 7
HCU
BUrarTenk .
A ]

7/ l\\
== FMAPABNNYECKUIA, 3NeKTPOHHBINA 610K
L 4 60K *  ynpaeneHus ABS

CAN wuHa npoTtokona obmeHa gaHHbIMU

‘I —
\J A3aTYUK CKOPOCTH #]

NeBoro nepegHero AATYUK CKOPOCTH 3aZiHero
Koneca NeBoro Koneca

@& HYUNDAI Service Training
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1.9 ESP (QnekTpoHHasa cucrtema KypcoBou yCTOMYNBOCTH)

ESP cuctema ato coeanHeHne ABS n TCS cmuctem nntoc AONONHUTENbHbIE AATYUKN,
OTCrexuaatowme yrnosblie 1 NpoaoribHble U BOKOBbIE YCKOPEHUS, a TakKe OaTYMKU
OTCrnexuBarowme HaMmepeHust BoauTensa (yron noBopoTa pyfieBoro Koreca, NoroXeHne
neganuv akceneparopa).

*ESP: ABS + TCS + gatuunkmu

Aarymk ycunusn rNagHbIN Miapasnuuyecknn 6nok ABS ¢
Ha TOPMO3HOM AaTYMK CKOPOCTH TOPMO3IHOW 3NeKTPOHHbIM yrnpasneHuem
neaanv npaeoro nepegHero uunuHap AATYUK CKOPOCTH 3a1Hero
'f" 4 Koneca % npasoro Koneca
\\ - " . oS — — .-.‘]
can \ &=
Bnok AaTynKoB o _ ]
YINOB. CKOP. 1 3BY Abo =
nonep. yckop. HCU [ecul >
. N lnB-ll-lb 5
&A= i
& o)
Aarymuk A s,
NoNoXXeHunA = = nawmc CKOpPOCTU
pyneBoro ~a TPS Koneca
Koneca A7
Aaryuk nonoxeHusa

ApocernbHOW 3acNoHKN

A3TYUK CKOPOCTH na'mmc CKOpPOCTH JaaHero
Nnesoro nepegHero Nneeoro Koneca
Koneca
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Electronic Stability Program 9y

Ha aBTomobunn JM yctaHasnmeatotca ESP mogenn MGH-25 paspabotkn komnadHnn MANDO
Corp.

Hapagy TCS n EBD, B ESP pgobaeneHa dyHkuma Active Yaw Control (AYC) ssnstowiascsa
AanbHENLWMM pa3BnuTMeM BO3MOXHocTen ABS.

B 10 Bpemsa kak yHkumn ABS/TCS KOHTpONuMpyloT npocKkanb3biBaHME Kofieca BO BpeMd
TopMoOXeHusi/yckopeHna, ESP, rmaBHbiM 06pa3oM, KOHTPONUPYET NPOAOSIbHYK U NONepeYHyro
ONHAMUKY aBTOMOOWNSA, ero MofoXeHUe OTHOCUTENbHO CBOEW BeEpPTUKANbHOW OCU. JTO
OOCTUraeTca MHOAnBMAOYyanbHbIM yrnpasrneHnem OaBneHnsi B TOPMO3HOM UUNUHOPE KaXOdoro u3
KONMEC U U3MEHEHNEM KPYTALLEro MoMeHTa Asuratens 6e3 kakoro-nmbo BmellaTtenscTBa Cco
CTOPOHbI BOOAUTESS.

ESP coctouT M3 TpE€X OCHOBHbIX YacTen: OaTyuMKKu, 3NEKTPOHHbIN Onok ynpasneHus (OBY) un
NCMONHUTESbHbIE  MeXaHu3Mbl. [aTtyMkM OTCrexuBaloT: MOMOXEHWe pyrieBoro Korneca,
OaBneHve B rMaBHOM TOPMO3HOM LMIIMHOPE, YITOBYHO CKOPOCTb, U NonepevyHoe yCcKopeHue. 310
OAET BO3MOXHOCTb CpaBHMBATbL HaMepeHUs BoOguUTensa ¢ nosefeHnemM aBToMObUNA B AaHHbIN
MOMEHT, U B Crnyyae OoTpuuaTesibHbIX OTKINOHEHUW C BO3MOXHbIMU NaryoHbIMU NOCeacTBUAMM
ons 6e3onacHOCTN BOXAEHMWS, CBOEBPEMEHHO BMeELUMBATLCA U NMpeanpuHMMaTh Hagnexalime
KOppeKkTupyrLine JENCTBUA.
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ONEKTPOHHbIN OroK ynpasneHust BNuTan B cebsl BeCb TEXHONOMMYECKUM ONbIT HAKOMMEHHbIN
npu npoussoacTee u akcrnnyaTtaunm cuctem MGH-10/20, ogHako npun aTom 6bInn
CYLLLeCTBEHHO pacLUMpeHbl BO3MOXXHOCTW B YaCTU KONUYeCTBa NOAKNYaeMbIX YCTPONCTB U
anroputTmoB 00paboTkM cUrHanoB, YTO NO3BONUMO UCNOMb30BaTb AOMNOMHUTENBHbIE AAaT4YMKN,
mMatemMatmndeckn obpabarbiBaTb MX CUrHarbI, a TakKe Bbl4aBaTb yrpasnsowme KomaHabl Ha
9NEeKTpOMarHUTHbIE KranaHbl, Hacoc 1 Brok ynpasneHust gsurarenem. besycrnoBHo, cuctema
NOKPbIBAET BCE BO3MOXHbI€ JOPOXHbIE CUTYyaLMN U paccymMTaHa Ha LUMPOKUEe yCrioBus
aKcnnyataumn. B onpenenéHHbixX JOPOXHbIX cuTyaumax, pyHkuum cuctem ABS/TCS
aKTUBUPYIOTCA ogHOBpeMeHHO ¢ paboTton ESP, kak oTBeTHasi peakums Ha nocTynatowiue ot
BOAUTENS KOMaHAbI.

B crnyyae BO3HMKHOBEHUS Kakon —iMbo HEUCNPAaBHOCTU B CUCTEME MOALEPXKAHUS KypPCOBOM
ycTtondmsocTu, 6asoBas pyHkuus, ABS, nogoepxunsaetca.

Komnnektauna astomoouneun JM cuctremamu ABS/TCS/ESP
(O: Onuumsn, S: ctaHgapTHaA KOMMNsieKTauus)

AxBapb 2004
PernoH BnwxH. | EBpon CeBepH.
OcTanbH. pon.
Cucrema BocTok | coobw. ABCTRAN. AMepuKa
ABS 0/3(GLS) - 3 O(4WD) 0
0/S(GLS _ 0/S(GLS
TCS AWD) 2WD) O(4WD) 0
ESP O(GLS only)|  « & - og‘;?s;/e
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2.0 ObY ESP

ONEKTPOHHbIN Brnok ynpasneHust ESP BbinonHsaer
crneaywoLine QpyHKLmn:

» peanusauyma anropntmoB cuctem ESP, ABS, TCS, EBD
* MOHUTOPWUHI PaboTbl BCEX 3MEKTPOHHbLIX KOMMOHEHTOB

* BCMIOMOraTenbHble AuarHoCTUYecKme - Npu obcnyxmesaHmm
N PEMOHTE

B nHTErpnpoBaHHOM BapuaHTe UCMOMHEHUs, cam OroK U
KaTyLLKW 3r1. MarHMTOB KnarnaHoB pacrnonoXeHbl B OAHOM
kopnyce.

Bce pene (rmaBHoe perne u pene an.asuratensd) CMoHTUpoBaHbl Ha nnate AbY 1 B npouecce
aKcnnyaTaumm 3ameHe He nognexar.

YyacTtue 9BY ESP

Bce curHanel ¢ gatymkoB cuctembl ESP noctynatot B OBY, roe nepesoadaTtca B undposon 1A,
obpabaTtbiBalOTCA U HA UX OCHOBaHWM CHa4yana BblYUCNSAKTCA Creaywme BENUYMHDI:

*YrnoBO€e YyCKOPEHMNE OTHOCUTENBHO BEPTUKANIbHOM OCU MPOXOAALLEN Yepes LEHTP
aBTOMOOUNA, * yCKOpeHne OTHOCUTESTbHO NPOAOSIbHON OCKM aBTOMObUNS, *O0KOBOE yCKOpeHue,
*NaBrieHne B ruapocucTtemMe TOPMO30B, * CKOPOCTU KONEC, *OTHOCUTENbHYK CKOPOCTb, *yron
NoBOpOTa pPyneBoro Koreca.
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Cnenuduxanus:
Pa6ouce Hanpspkenue : DC 10 ~ 16B
- Juanaszon padounx temneparyp : -40 ~ +110°C

A : BIYCKH. KINAMAH (MEP. NP,

B : BITYCKH. KJT1AIMAH (3A0H. JIEB.)
C : BIYCKH. KINAMNMAH (3AL0H. MNP)

D : BITYCKH. KJTAMNAH (MNEP. JIEB.)

E : BbIIMYCKH. KITAIAH (MNEP. TPR.)

F : BbI[TYCKH. KITAIMNAH (BALOH. JIEB.)
G : BbITYCKH. KINAMAH (3A4H. TR.)
H
I
K:
L:
M:
N:

. BbIMYCKH. KMAMAH (MEP. JIEB.)

. 3M1. MATH. YENHOYH. KNAMAH (MP))

J: M. MATH. YEJTHOYH. KNAMAH (J1EB.)
AHTUMPOBYKC. KMAMAH (MP.)
AHTUMPOBYKC. KNAMAH (JIEB.)

3. MOTOP (+)
3. MOTOP (-)
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baok-guarpamma BY ESP

perynstop
HanpRX - NOCTOAHHOE NMUTaHue
. l ——MUT-€ NPU BKN. 320KWI.
| v3M-nb
HaNpAX. o ——— PErynavop
S — Hanpsx.
3axuraHue P
5B I —
KoHTponnep CAN ycTp-8o| —{ cTabunusarop | o> 5 E
ABuratens <+ | obmeHa moaynbe - |W|¥|¥
AoBItM ) asapunHoro |5l 1210
aKTuBHoe Koneco . IMOAYNb KOHTP] 3 4] OTKI. sﬂz[ =
amBHoe(::ﬁ:::? — ACHOPME/CMIH: . MOAYNE |
P - 3n. ABMr
{(exon) 4 kaHana *| rnasHbIA |, \',‘g;';gggz;‘a Hacoﬁ:a ABS
BbIKM. CTOMN-CUrHaNoB > »
npoueccopl. Il Phohenaunawa |l ssevewies .
HeUCNPaBH. TOPM. KOHT.":q e L it "POUCCCOPR, CoNeHonaaMHs gL N
G- CEHCOD —— _n,g = A 1 I_.: Moayne |, 7
NUTaHue AaT4MKOB-6Be— £ 2 € 4 YDABNGHIR < B
BbiKMovaTens ESP—» & e 5 HacOCOM s opapes
Aaen.slkam.rn.TooMuin—s 2 PG5 L I MOAYIb 1777
Yaw ceHCop—» s = » YNpaen. =
L cenicon i | faMnamn ABS G
SAS ceHcoOp—* e () esp namna
® MoAynb _conpoueccop, MOAYNb — s
unppo-aHan | |goibopa [~ o ynpasn. 2 (;;) ]
CKOPOCTE (BLIXOR)4—i o o6p-nb | |CKOPOCTH — KOHTPONBH. ~ E=l BBIEN. lamna
namnamu ESP i el
AL J paboTbl namMna
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29
baok-guarpamma IBY TCS
MUT-€ NPU BKN. 320KAT.
NOCTOAHHOE MUTaHWe *
3axuraHue 3 > l — »  perynaTop
WU3M-Nb 5B —  Hanpsax.
HANPAK. - cTabunusarop
KoHTponnep IICAN ycTp-BO|)
aAsurarens — ™| o6MeHa [ MOAYNb
AaHHbIMK | aBapuvUHOro ]
aKTUBHOE Koneco , — 21205
M B e it : : songre.
aAKTUBHOE KOoNeco B ) »  NaBHbIA < # \',‘g;,‘;gg’e‘ﬂ;',, : an. ABUr
{(exon) 4 KaHana — ABS
44— NpoLeccop | k¢ coneHOMAAMM | Hacoca
-+ - TR R R R R W W Y
» MoAYNb 5
BbIKn. CTON-CUrHaNoOB “* Sk KOH'Ipro.ﬂﬂ 7] 2 : E
HeMUCnpaBH. TOPM. KOHT. M°J-1Vﬂb~ g —» ynbasneHua | T T 1 -
G- ceHcop UHTepgenca I __HacocoMm ! TR
aTYMKOB
BbikmoyaTens TCS A { | MOAYINb
‘ npasn.
Moaynb — - Lo Y ABS
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2.1 ObY ESP

OTHOCUTeNnbHas CKOpPOCTb

OTHocuTEenNbHas CKOPOCTb 0603HAYaEeT cpeaHee apndMETNHECKOE CKOPOCTEN BCEX 4-X
KOnec.

YnpowéeHHoe o6bsAcCHeHUue pabotbl ABS

Ecnv npn TOpMOXEHUN CKOPOCTb OAHOIO U3 KOMEC OTNNYaETCs OT OTHOCUTENBbHON, OBY
ABS nbiTaetcsa €€ ckoppekTupoBaTtb, NogaBasi COOTBETCTBYOLEE AaBleHNEe B TOPMO3HOM
LUUNUHOP STOro Kosieca 40 Tex rnop, noka CKOPOCTb He CTaHET paBHOW OTHOCUTESNbLHOWN.
Korga ke Bce 4eTblpe Koneca CTpeMATCS 3abroknpoBaTbCsl, TO UX CKOPOCTM BHE3AMHO
CTaHOBATCA OTIIMYHLIMWN OT OTHOCUTESTIbHOW CKOPOCTM ornpeneneéHHon paHee. B aTtom
cny4ae, Unkn obpbiBaeTca U HaYMHAETCA CHa4vana, B Lensax onpeaeneHns u
KOPPEKTUPOBKN CKOPOCTU “OTKINOHAKOLWErOCA” Kosieca.
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30 qTO MHUUMNNpyeT BMellatesibCTBoO ESP .’

[MoBog Onga BMelwlaTenbctBa ESP BO3HMKaAET Torga, Korga yaw CeHCop HaduHaet
domkcrpoBaThb YrnoBoe yCKopeHue okoro 4°/cek. (nopor cpabaTtbiBaHUS 3aBUCUT TakKe N OT
CKOPOCTU ABMXeHna aBTomoouns). Ecnu aHanna cutyauum nokasbiBaeT OCTATOYHYHO
BEPOSATHOCTb CHOCA Ui 3aHOCa aBTOMOOUNA, cCUCTeMa HaYMHaeT NpeanpuHUMaThb
KOHTPMEpHI.

3.1 B cutyaumm 3aHoca

BmewaTtensctBo ESP nposiBnaeTcs B No4TOPMaXXMBaHUM KOSTEC Ha BHELLHEW ayre
noBopoTa. bonbluas YacTb TOPMO3HOIo YCUINA pacrnpenendeTcs B Nosib3y nepegHero
Kosieca, BnsioTb 40 YPOBHS ero ckonbXeHnst 50%. OTo Bbi3blBaeT BO3HUKHOBEHWE
pasBopavymMBaloLLLEr0o MOMEHTA, HarnpaBieHHOro B CTOPOHY 0OpaTHYH 3aHOCY U
cTabunusnpyet Kypc asTtomobuns. B aton cutyaumm anroputm padotel cuctemol ABS ang
KOJSIEC Ha BHELLUHeW yre noBopoTa NpepbiBaeTcd, ycTynas Mecto anroputmy pabotbl ESP.

3.2 B cutyaumm cHoca

BmewaTtensctBo ESP nposiBnseTcs B NoATOPMaXXnMBaHUM KONEC Ha BHYTPEHHEN ayre
noBopoTa. B aTom crnyyae 6onbluad 4actb TOPMO3HOMO YCUNUs pacnpenensieTcs B nonb3y
3a[Hero Korsieca, cosgaBsad Cusy NpOTUBOMOSIOXHYIO Bbli3biBatoLen BOKOBOE CKOSbXeHNE U
MHULMMUPYIOLLYIO KOHTPONUPYEMBbIN 3aHOC, YTO BO3BpaLlaeT aBToMOOUIb Ha 3aaHHy1o
pyneBbIM KOrlecoM TpaekToputo. Kak 1 B npeablaywem criydae anroputm paboTbl CUCTEMBI
ABS ons konéc Ha BHYTpeHHEN ayre NoBopoTa 3aMeHSAEeTCs anroputMmom paboTel ESPT.e.:
- YBENUYNBAET AaBreHne B TOPMO3HbIX LUNUHAPAaX BHYTPEHHUX KONEC

- CHWXXaeT(ecnu BO3MOXHO) AaBrieHne B TOPMO3HbIX LUNNHAPAaX BHELLHUX KOMEC

- perynupyeT Tary asuratens(ecriv Hy>HO)
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3.3 B cutyaumm 3aHoca

NoaTropmaxusarolee bes ESP
nepeaHee nesoe KOMeco

HopmaneHoe
HanpaeneHue
ABWKEHNS

CreHepupoBaHHbIn ESP
AONOSNHUTENbHbIN
pa3sBopaunBalOlLMA MOMEHT
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3.4 B cutyaumm cHoca

CreHepupoBaHHbIU ESP | Besz ESP
AOMONMHUTENbHbIN

> . 4
pasBopauYyMBalOLLMA MOMEHT
| (- |
{ ==
A
HopmaneHoe
HanpasneHue
5 ABWKEHNSA
C ESP
: 0 o
nogTopMaxusarolulee
npaBoe 3agHee Koneco 0 O
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3.5 TCS nepecunuBaet ESP

TonbKo Ha Begywen ocn. 34ecb, BMelwatenbcTBo ESP npepuiBaetcs (B cny4vae
noTpebHocTN) anropntMoM pabotbl TCS, B TOM CMbICIe, YTO BblIbMpaeTcsa HauMeHbLLee U3
OBYX NOTPEBHbLIX B TOPMO3HOM LMNIMHAPE PErynnMpyemMoro Korneca gasneHunn. B otnuyme ot
“yncton” pabotel TCS, B cnydae Bmewarenoctea TCS, 1 ESP n TCS ncnosnb3ytoT ognH 1 TOT
Xe perynatop AaBneHns. 3To 06bACHAETCA TEM, YTO rMapocCUcCTEMa yXKe nepeHacTpoeHa
aasneHnem Hacoca ABS, KoTopbIn Bcerga BKNOYEH BO BpeMsi paboTel ESP.

3.6 ESP nepecunuBaet ABS

Ecnn Bo Bpemsi pabotel ESP nosaensietcss HeobxogmmocTb BMewartensctea ABS, 1o ero He
npoucxoauT, T.K. ESP umeet npuoputet. dencrteutenbHo, ESP noatopmaxkmBaeT koneco
BNS10Tb 40 BenuuuHbl 50%, B To BpeMsa Kak ABS, HaobopoT, AomKHa ero pactopmMaxmeaTb. Becé
BbllLIE CKa3aHHOE CrnpaBeafMBO NLLbL B Crlydasix Korfa peasibHO BO3HMKAaeT BOMPOC afiroOpuUTm
Kakon CUCTEMbl MCMOSb30BaTh B MNEPBYI0 odepenb 4S8 yrnpaBneHnsa gasfieHneM B TOPMO3HOM
UUNuUHOpPe akTUBHOMO Koseca.

Opyrumun crnioBamn, o6begmMHEHHAA formka paboTbl BCEX TPEX CUCTEM MOCTPOEHA TaKNM
obpasom, 4YTO BHa4varne obecneymBaeTcsl KOHTPONMPyeMOeE CLEeNneHne KOSeEc ¢ 4OpOron, nNoTom
obecneymBaeTcs 3afaHHbIN pyrneBbIM KOFIeCOM KypC, Y NNLWb 3aTEM OCYLLECTBIISIETCSA
TOPMOXXeHMe (B CMbICIie OCTaHOBUTb aBTOMOOUIb).

3.7 YnpaBneHue TAron asurartensa npv sosgencteum ESP n TCS
Ecnu nocnepoBaTenbHO puKeupyroTcsa curHasnbl ot obomnx cuctem, ESP n TCS, o
HEeOBOXOANUMOCTU CHXKEHNA TAMWM ABUraTens, To B 3TOM Crlydae Tsra ABuraTenst CHUXaeTcs
bonbLue, YeM Npu curHarne Toribko OT OAHOW N3 CUCTEM.
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4.0 N'mppaBnnyeckun 6NokK

Ha aBTtomobunu JM yctaHaesnusatotca ESP mogenu

MGH-25 paspaboTtkn komnaHnn MANDO Corp. B HEM
aneKTpoaBUrarenb

obe yacTtu
rmapaBnnveckui « ygcoc
onok
* OSIOK KNnanaHoB

o0beanHeHbLI BMeCTe B O4HOM Kopnyce, obpasys
KOMMNaKTHbIN arperaT C 3aKpenSiEHHbLIM Ha Kopryce
9NEKTPOMOTOPOM.

KoHuenumsa n Hacoca 1 KnanaHos BO MHOIMOM
nepeknukaeTca c npegbiaywen UcrnbiTaHHOW
cepuen MGH-20 ABS system. Hacoc ABS
npeacrtaenseTr cobon 6ecluymHoe AByXKaMepHOe
NopLUHEBOE YCTPOMCTBO C NPUBOLAOM OT
anekTpoasuratens.

QnekTpoknanaHbl cuctembl ESP Takke
MHTErpMpoBaHbI B BIIOK.

T.K. B TOPMO3HbIX cnuctemMax asTomobunen Hyundai ncnonbsyertca OBYXKOHTYpHas
anaroHarbHas cxema, To 4SS yrnpasfieHns aaBfieHNeM, cCUCTeMa CoaepXuT 4 napol
KrianaHoB(Mno BMNYCKHOMY W BbIMYCKHOMY KranaHy Ha KONECHbLIM UunuHap), nikc asa
N30ONNPYIOLLMX KnarnaHa u ABa YenHOYHbIX KrnanaHa.

Ob6uwmin Kopnyc Takke No3BONUI PasMecuUTb MOPOAKKYMYNATOP HU3KOro JaBreHns
LLUYMOTTTYLLIALLY0 KaMepy OS5 KaXXgoro KOHTypa.
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I'mapasiaunueckas cxema ESP MGH-25
MCP & MCS
P—Sensor E‘—"
e Rl ]
i RELIEF IEF v/V |
i Mf:ﬂtz . #}fj\fW[ jW\JL\f : EJ{%N\ l
| ESY NC o ' o ESY NC '
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BMYCKHbIE KIAMAHbDbI (NO VALVE)

JTa rpynna KranaHoB OTKPbIBAET U 3aKpbIBAET rMapaBrnyecKyto MarmcTparnb Ha y4acTke Mmexay
rmaBHbIM TOPMO3HbIM U KONECHbLIMU LUunnHApamu. HopmanbHO OHW OTKPbIThI, HO 3aKpbIiBaOTCA NPU
pabote ABS - BO Bpemsi crninBa(CHWXeEHWEe gaBreHuns) nnm nogaepXaHnsa ero Ha noCTOAHHOM
ypoBHe. HasHayeHne obpaTHbIX KnanaHoB — NOMOraTh XXUAKOCTU BO3BpaLLaTbCA N3 KOSIECHOro
TOPMO3HOro 06paTHO K rMaBHOMY TOPMO3HOMY LMANHAPY KOorga neganb TopMo3a OTnyLeHa.

BbIMYCKHbIE KINTAMAHbI (NC VALVE)
OTa rpynna knanaHoB HOpMarnbHO 3aKkpbiTa, HO OTKPbIBAETCA BO BPeMsi CnuBa (CHWXeHue

OaBrieHunst).

YENMHOYHbIN KINAMAH (SHUTTLE VALVE)

B MGH-25 yctaHoBneH anekTpOMarHUTHbIM KranaH BMECTO WCMNOoSfib30BaBLUErocs paHee B
cuctemax TCS rugpaenuyeckoro knanana. lNpmn pabote ESP, Ana WCKNOYEHUS U3MEHEHUS
AaBneHns B MarucTpann OT BO3OENCTBMA neganu Topmosa, Heobxoanmo oTcekaTb . TOPMO3HOM
UMnuHAap. ATy 3agadvy M BbINOSTHAET YeSTHOYHbIN KnanaH.
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KnanaH TRACTION CONTROL (TCV)

[Mpn 0BbIYHLIX YCIIOBUSAX ITOT KranaH HOpMasibHO OTKPbLIT, U AasrneHune ot M/C (rn. TopmMo3HOro
UMnuHAapa) noctynaet K TOPMO3HOMY UunuHApY nepenHero koseca. Npu padote TCS nnn ESP,
TC knanaH 3aKkpblBaeTCA M Yy)Xe OaBfieHMe reHepupyemoe HacoCOM MOCTynaeT K TOPMO3HOMY
unununuapy nepegHero korneca. TC knanaH BKAOYaeT B cebs Takke npeaoxpaHnTeNnbHbIN KnanaH
(relief valve) n obpatHbiM knanaH (check valve). Korga paeneHve, cos3gaBaemMoOe HacOCOM
N30bITOYHO, NPeaoXpPaHUTENbHbLIN KnanaH OTKPbIBAETCSA U NogaéT n3bbiToOMHOE AaBneHne Ha BXoA
Hacoca.
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4.1 'mppaBnnyeckKkasa cxema

r B,
/\/MVBF T M Mpwn oTcyTCTBUM KaKNX-nmbo
g]:] "‘]H_‘"\‘,;_ BO34eUCTBUMN
o B aTOM criyyae BMyCKHOW KnanaH v knanaH

o Shuttle valve TCS OTKpbITbI, @ YEenHOYHbIV U BbIMYCKHOM

!// (4YenHouH. Kn.) KnariaH 3akpbliThbl .
i TCS valve

:(x) H m (knanan TCS)
-
Inlet valve
| (BnyCKH KI.) ﬂ

: Outlet valve
(BbINYCKH. Kn.)
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4.2 [1BNKXeHne XXnaKkocTtu

=

T -

=

™

—
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\\
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TCS valve
(knanaH TCS)

i Inlet valve

(BnyCKH Kn.) ﬂ

Shuttle valve
(4yenHoOYH. Kn.)

Mpn TopMoOXeHUn

B aToMm crny4yae BrnyckHOW KnarnaH 1 KrnanaH
TCS OTKpbITbI, BbIMYCKHOW KrlanaH u
YENHOYHbIN KnanaH OCTalTCs 3aKpbITbIMU.

(BbINYCKH. Kn.)

! 85 Outlet valve
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r 3
AL
/\\/\/r MNpu pabote ESP
(B cnyyae korga fgaBneHue Bo3pacTtaeT)
B aTom crniydae BnyckHou knanaH paboTtaet
Shuttle valve B NYTNbCUPYtOLLEM PEXUME. Knan?H TCS
o _/_,/(qe,-,,.,oq..._ Kn.) 3aKpbIT. BbINyCKHOW KnanaH ocTaéTcd
=r 3aKpbITbIM. YENHOYHbIN KnanaH oTKpLIT. Ha
i ! s Bpemsi BMewlaTtenbctBa ESP naBneHune
\ vaive A Y, Y,
NOCTYNaeT B KONECHbIN TOPMO3HOM
i
knanaH TCS
c :(?f) H N ( ) LMNUHAP.
Inlet valve
} ! (BNyCKH. Kn.) ﬂ

! ]
s |

Outlet valve
(BbINYCKH. Kn.)
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MNpwu pabote ESP (B cnyyae cnuBa -
CHMXeHue paBrieHus)

B aTom cny4ae BnyckHOW knanaH n knanaH
TCS 3akpbITbl. BoinyckHOM knanaH paboTtaet
B NYNbCUPYIOLWEM pexXnme. 3apskaeTcs
r’MOPOAKKYMYMATOP, YeNHOYHbIN KnanaH
OCTaETCs OTKPbITbIM, AaBMNeHNe NogaeTCs K
rMaBHOMY TOPMO3HOMY LUITUHAOPY.

OUTLET VNV ||

L ! Y )

INLET V/V § !
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4.3 CpaBHeHue rugpasnunyeckux cxem ESP n TCS o
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=M MGH-25 TCS
(IR \f

MGH-25 ESP

w

ND-Pulsationsdampfer

D

ND-Pulsationsdampfer

mmmmm

i W
LS
Niederdruck-
speicher L%j
>
EinlaBventil ( EinlaBventil

(  (SO-Schaltblende) (SO-Ventil)

¢ EinlaBventil EinlaBventil |

(SO-Schaltblende) (‘ (SO-Ventil) |
owli[T} U HHZE 0"”{1[[33 oMy

?;s‘s‘as:\{::;l (SG-Ventil) (SG-Ventil) (SG-Ventil)

i AuslaBventil
j AuslaBventil ( AuslaBventil

® S :
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Cucrtembl C rmapaBsimnd4yeCKknM m IN1IeKTPpOMarHUTHbIM
YeJIHOYHbLIM KllanaHaMu

MGH-25 ESP U MGH-20 TCS mes | [ Y

YeJTHO4YHbIN <
KnanaH

) M'mapaBnuyeckumn \

SﬂeKTpOMaI'HVITHbIVI
YeNTHOYHbIU KnanaH

)
8 NO °
e S, | SHII P o [[W 4
L Sl T
o Eﬂjﬂ’u E 1 |pa

' MC M O
m | (OFF) AN\ N
AuslaBventil AuslaBiventil
(SG-Ventil) (SG-Ventil)
| : O

@ LEFT FRONT RIGHT REAR
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fmaopaBnuyecKnin U ANeKTPOMarHUTHbIU YesTHOYHbIN KnanaH

OTnnuua mexay rmapaBnMyeCKUM YerTHOYHbIM KflanaHOM MUCMOJib3yeMbIM B
cucrtemax ABS/TCS n anekTpoMarHUTHbIM YeJIHOUYHbIM KnanaHom B ESP

OOuwee

» Kak 1 ruapaBnuyYecKnin, anekTpoMarHMTHbIM YENHO4YHbIW KranaH cnctemsl TCS,
pacnonaraeTcs Mexay rnaBHbIM TOPMO3HbIM LUITMHOPOM U MOPTOM BCacCbiBaHUA HAcocCa.

* [1pn oTCyTCTBUM AaBNEHUsSI CO CTOPOHbI Negany TopMo3a, rmapaBiu4eCKUM YerTHOYHbIN
KrnarnaH OTKPbIT, HO 3aKpPOETCS KaK TONbKO AaBIiEHME NOBbICUTCA A0 BENMUYUHBLI 1.5 - 2.5
bar. [lpy gaBneHnn Ha BXxode B Hacoc HMxe 1.5 bar, rmgpaBnmuyeckuimn YenHOYHbIN
KrnarnaH aBTOMaTUYECKN OTKPbIBAETCH.

* aﬂeKTpOMaFHMTHbIVI YenHO4YHbIN KnanaH 3aKpbIT BCerga, He3aBsnMCUMO OT BEJTUHNHDbI
daBlieHNA, U OTKPbIBAE€TCA TOJIbKO MO CUrHasny ot obY.
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fmaopaBnuyecKnin U ANeKTPOMarHUTHbIU YesTHOYHbIN KnanaH

an/I‘-IVIHbI 3dMeéHbl rmgpaBJyind4eCcKoro 4YeJqiIHOYHOro KrnanaHa Ha 3ﬂeKTpOMaI'HI/ITHbIﬁ

*Kak n3BecTHo, Nnpn HeobxoaMMocCTu BMeLlLlaTenbcTBa ESP, Bknto4YaeTcs Hacoc U
cooOLaeT HeobxoaMmoe gaBneHne ToMy TOPMO3HOMY LMNUHAPY, AaBfIEHNE B KOTOPOM
HeobxoaMMo perynnpoBatb A obecrneyeHns KypcoBon yCTONYMBOCTM.

« Ecnn BoOUTESNb CUITBbHO HAXXMMAaET Ha negdarnb TOPpMO3a, U B 3TO XKe BpeEMA Heobxoanmo
BMewaTenbcTtBo ESP, To BO3HMKaeT CnTyauusd, Korga Hago yaalninTb N306bITOYHOE
OaBreHne oT BO3OENCTBUSA rneganu, a Hacoc He MOXET 3TOro caenaTb M3-3a Toro, YTo
I'VILI,paBJ'IVI‘-IeCKI/IIZ YeNnHOYHbLIN KnanaH B 3T0 BpeMA 3aKpbIT bonbWwKM gaBneHnem ot
negasint TopmMo3sa. aﬂeKTpOMaFHMTHbIVI KranaH rno3BosdeT pewnTb 3TOT BOMPOC U
OTKpbIBaAETCA Aaxe €CJ1In B 3TOT MOMEHT UCIOJIb3YETCA rnegasib TopMoa3a.
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4.4 Hacoc

BcacbiBaHue (npaBas 4YacTb Hacoca)
BcacbiBaHue

[Mpy NOBOPOTE 3KCLIEHTPUKA
anekTpoasuratenem v nog AeUCcTBMeEM
NPY>XWHbI, NPaBbl NOPLLUEHbL HAcoca
asuraetcd Brneso. CosnaBasi paspexeHume
npeogosieBaeT ConpPoTUBNEHNE MPYXKUHbI
BEPXHErO KrnanaHa OTKPbIBAET ero u

%, - P ‘ BCACbIBAET XWAOKOCTb.
L e o o
HarHeTtaHue (neBas 4yacTb Hacoca)

B 310 Xe BpemMs nesbin NopLueHb nog
OENCTBMEM IKCLIEHTPUKA rnepemeLLaeTcs
BrNeBO, co3aBasl AaBrieHne, npeogoresaeT
conpoTmeneHne npyxuHol 6OKOBOroO KrnanaHa,
OTKPbIBAET €ro 1 BbINyCKaeT NopLnIO
XWOKOCTU B Marmcrtparb.

HarHeTaHue
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lNMpoBepkKa 3anekKTpoMarHUTHbIX KfnanaHoB U Hacoca IbY

12km/M

MpoBepka Bo BpemMsA da3bl uHUUManu3saumum (3cek.)
OB6MOTKM 3neKkTpOMarHMTHbIX KrnanaHoB Ha 0bpbiB, K3 Ha
Maccy, 3amblkaHne Ha 6atapeto, LeNOCTHOCTb
npegoxpaHnTens -

Owwubka nocne 56 MuUNNUcekyHa

LlenocTtHoCTb NpeaoxpaHnTens uenu NnuTaHns
anekTpoasuratens Hacoca, K3 Ha maccy, o6pbIB —
Owwnbka nocne 200 MUNNUCEKYHA

Motor lock check :

[MpoBepka HaNpshKEHUSA Ha anekTpoaBurartene B
TedeHne 84 MunnucekyHg

[MpoBepka Ha 3amblkaHMe Ha 6aTtapeto -

Owwubka nocne 49 MunnNUcekyHa

[MpoBepka pene Hacoca Ha “He BkntoveHo”: Owwnbka
nocne 49 MUNNNCeKyHAa

.
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3amMeHa rmapoXuaKocTu MU npokKayka (yaaneHue Bosayxa).

3amMeHa ruapoXXuaKoCTU U NpoKayka ¢ UCNoNb30BaHMEM BaKyMHOro npucrnocobneHus
BbICOKOro pa3pexeHus

[Mpwn 3anofIHEHMMN TOPMO3HOW CUCTEMBbI aBTOMObBUNA ob6opyaosaHHoro ESP, noMnumo 4-x
BbIMYCKHbIX KIlanaHoB, JO/MKEH ObITb OTKPLIT N 9NEKTPOMarHUTHbIM YENHOYHbIN KrianaH.
OTKpbITME NponcxoanT brniokom BBY, yepes KomaHay € AMarHoCTU4ecKkoro obopynosaHua. B
NPOTUBHOM Crly4ae, NnorocTb MeXady NOPTOM BCacblBaHUS Hacoca U 3reKTPOMarHUTHbIM
YeSTHOYHbIM KrlanaHoMm He OyaeT 3anosfiHeHa, N B CUCTEME OCTaHeTCs Bo3ayXx. KrnanaHbl He
OOSTKHbI HAXOAUTBLCSA B OTKPbITOM cocTosiHUM bonee 90 cekyHa. Ecnun e Bcé-Takm Heobxoanmo
aepXaTb KnanaHbl OTKpbITbiMK 6onee 90 cekyHA, TO AenaTtb 3T0 HE0H6X0AMMO B MyNbCUPYHOLLIEM
pexunme ¢ yactoton 0.5 I'u.

3anonHeHue rmapoXuUaKoCTbIO U NpoKa4vKa npuv nonagaHuv Bosayxa B CUCTEMY Ha
Npon3BOACTBE

[Mpn HeOBXOAMMOCTN MOBTOPHOW NPOKAYKN TOPMO3HOW CUCTEMBI B MPOLIECCE OOBOOKN
aBTOMOOWIIS Ha NPOU3BOACTBE, NPU NPOKaYKe BTOPOro KOHTYpa, arnekTpoOMarHUTHbIe KnanaHbl
OOJTKHbI BbITb OTKPbITbI BMECTE C M30NMNPYIOLWLMMUN KrianaHamu. pu 3akpbITbIX YENMHOYHbIX
KranaHax, Hacoc ABS He B coCcTOosiHMM 3abpaTb rmapoXuUaKoCTb U3 pesepByapa.

3amMeHa ruapoXXuaKoCcTU U NpoKayka B YCNOBUAX CEPBUCHOMN CTaHLUMU

[Mpn 3amMeHe rngpasnmuyeckoro 6s1oka B yCNOBUAX CEPBUCHOM CTaHUMN, HAKAKUX
OOMONHUTENbHbIX 4ENCTBUN He TpebyeTcs, T.K. B HOBblE 3anyacTu 6ok nocraBnseTcd
npeaBapuUTenbHO 3anOSTHEHHbLIM MTMAPOXUAOKOCTHLIO, Tak YTO MarucTparib Hacoca He TpebyeTt
MNPOKaYKM.

MpumevaHue: NMpokayka Bo3MoxHa npu ucnonb3osaHum HI-SCAN!
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4.5 PacnonoXxeHne KOMNOHEHTOB Ha aBTOMobOune

’

BaKyyM. yCWN. C rN. ruapasn. !nox c

TOPM. LK. U AaTy. AaB). UHTerpMpoBaHHbiM 3BY

A=

A3Ty. NOJIOX.
., pynesoro
Koneca

AaTYMK yrn.
YCKOpeHUWH

nonepeyH.
YCKOPEeHUH

‘ aaty.

. UHTepcenc
\ ynp. ABUrar.

-~ .k? ‘f‘. _)'J‘ AaTq.
- CKOpPOCTHU
Konecad wr.
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5.0 BXOJJ,HbIe N BbIXOAOHbLIE CUTHAIlbI
BxoaHoun curHan BbixoaHoOn curHan

C

UTHbLIE
1

WI/L

-. cKop. korneca (RL)
-I. ckop. korneca (RR)

Y. yrna noBopora
yrneB. Koneca
aw & Lateral G
Sensor
-rrqvu( naBrneHus

-IKJ1. CTOn — CUTH.
-:IKn. ESP/TCS
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5.1 JJaTuyMKn cCKOpoCTU Koneca

[daTyukK cKopocTu nepeaHero Kosnecaj [daTyuK cKopocTu 3agHero Konecalj

e PacnonoxeHue:
[aTtyumk - Ha Kynake, 3agaroLmnim QUCK —Ha cTynuue

3a3op He 3amepsieTcA U He perynupyetcs!
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JaTyuK CKOpOCTH Korneca

—  Tuno : patyuk Xonna

—  KommnonHeHTEI: MUKpOCXeMa Xonna, KOHOeHCaTop, NOCTOSIHHbLIA MarHUT

—  BeIxomHoii curaair: UMpoBomn (TPaH3UCTOP C OTKPbITbIM KOSINIEKTOPOM).

- XOpOIHI/IC XAPAKTCPUCTUKHN B 4YaCTHU HC3aBHUCHUMOCTHU OT NU3MEHEHUU TCMIICPATYPbl U CTOUKOCTU K
IIoOMEXaMm.

—  BbICOKas 4yBCTBUTEIBHOCTD IIPH HU3KUX CKOPOCTSX BpalleHus kojeca: oukcaumnsa 0 06/MuH.
I’IYBCTBI/ITCJIBHOCTB K U3BMCHCHHIO 3a30pa:. HU3KaAs - CTaOWJILHBIN BI)IXOI[HOfI CHUTHAJI.

—  Hanpsoxenne nutanus: DC 12B

Rl
BbixoagHOW curHan MAX HopMa MIN KpenéxHoe f ./'____.. nposoa
. YLUKO p j
BepxHun curHan Lo (MA) 5.9 7 84 ) Y AEEA
a l? [[ : 25/ Kopnyc
HwxHWIA curHan lyien (MA) 11.8 14 16.8 <8 :
OgquHu;ﬁgge kisatliog 1.85 wnn Honee
Pa6ouuii AManasoH 4acToT 1~2500T1 MarHut
CKBaXHOCTb A0~70% nonynpoBoaHNK ~‘
®
M \J
¢S \'I'\
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[eHepupyeMbIn BbIXOLHOW CUrHarn gatymka — cuHycouaa. YpoBeHb curHana 7mA (rnormdeckum 0),
14mA (nornyeckas 1). Taknm obpasom, OAns NpoBepkn gartymka Heobxoaum ocuumnnorpad.

2.5 MM Aatumk
Kaxxabiv pas npu BkntodeHun, ABS \ i
nnn ESP nposepsieT cocTosiHue S taso
OaT4MKOB CKOPOCTM Kosnéc. [laxe Bo I LLlar{= Smm | P
BpeMs ABMXXEHUS NpoucxoauT =i |
NOCTOSAHHLIN onpoc. Npn Hannymn . OMCK-337aT4MK

HencnpasBHOCTU N abHopmansLHOM NS et

nepece4yeHue ¢ ocbio (0)
dopme curHana , cuctemosl ABS n ESP Curhan A
OTKIMOYaKTCSA, a Ha NnaHen npmbopos
: k !

3aropatoTcs KOHTPOsibHble Nnamnbl: ABS ouraan g : i i
n ESP OFF. : 5 i

BbIXOAHOW | ' : e e Ihigh =14mA

cUrHan g

AaTymKa VN |I =7mA

MpuHUMN paboTkl faT4YMKa CKOPOCTH
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PaboTta gpatuuka

[Mpn npoxoxaeHun 3yba ancka-zagatynka Koreca MUMO
nonynposogHukoB A n B, B HUX Bo3HukaeT 34C Xonna.
[Mpun npoxoxaeHun 3yba mexay OByMS
nonynposogHnkamu, 30C B HMX pasHa 0.

LLiInpnHa 3ybbeB AnMcka paBHa pacCTOSIHUIO Mexay
NonynpoBoAHMKAMWN. TOUKN NepeceveHunsi C OCbHo X
SIBMAIOTCA ONOPHBLIMKU, @ CamMu NOYNPOBOAHUKN
anemMeHTaMmn nameputenbHoro mocta. CnHycomnganbsHbIn
curHan npeobpasyeTtcs B NPAMOYIOfbHbIN 1 MOXET
Hanpsimyto obpabaTbiBaTbcs ObY ABS.

€<
s
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JaTt4ynk ckopocTu Korneca
AnroputMm npoBepKu AgaTynka ckopoctu IbY

PaboTtocrnocobHOCTb AaTYMKOB CKOPOCTU KONEC MNOCTOSIHHO npoBepsitoTcst AbY npu
3anycke gsuratend.

[MToMUMO 3TOro, CUrHanbl 4aTYMKOB KOHTPOSTMPYIOTCA U NPU OABUXKEHUN
aBToMobuna. Ecnn gomkcmpyeTca HencnpaBHOCTb N abHOpPMarnbHbIN CUrHar,
dyHKumnsa ABS oTkno4aeTcs n 3aropaetcsa flamna-curHannsarop.

0 10 20 30 40 50 km/y

25

MuH. ckopqcTb
BKMtoYeHs AB$ (7km/4)

lMpoBepka an. MpoBepka abHOpPManbHOCTU

lMpoBepka ,u,MHaFnMKoﬁ ChrHara .
(40g, 10km/4, 7mcek.) MpoBepka AVMHAMUKOW

[MpoBepka 333* MpoBepka 3a3opa (10 km/4 unu GonbLue) I

AnuTtenbHasa nposepka pabotbl ABS (pabota ABS B
TeyeHune 36 cek.)
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CpaBHeHUue cTaporo U HOBOro 4aT4YMKOB CKOPOCTEM

XapakTepucTuKa NHIyKTUBHBIN JaTYUK Jaryuk Xoiuia
Tr€OMETPHUY. Pa3MEPHI OombliIe menblie (1o 40~50%)
BO3MOXKHOCTb pa3MEIIeHUs
HEBO3MOXKHO BO3MOXKHO
B OJTHOM KPHCTAJIJIE
Macca CpEIHSA HeOoJbIIIas

OIpelIeTICHUE MaJIbIX
CKOpPOCTEH

HEBO3MOXHO IIPU CKOPOCTSIX
MeHee 3KM/4

BO3MOKHO, BILIOTH 10 0 KM/4

IYana3oH padounx
TeMIeparyp.

40 ~+125 C

40 ~+150 °C

9YBCTBUTCJIIBHOCTD K
N3MCHCHHIO 3a30pa

gyBcTBUTENBLHBIN U~ 1/(3a30p)°
MaKCUMYM.: 1.3MM

3aryxaromui (aMIIuTyaa)
MakcumyMm: 3.0Mm

ITIOMEXO0YCTOMYHUBOCTD

ciabas

Xopoliast
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5.2 laTymKn yrnoBom CKOpOCTHU, U NONEepeyYHOoro yCKopeHus

[laTymkn yrnoBom CKOpOCTU, N NONepevyHoro
(6oKOBOro) yCKOpPEHUS SBAAKTCA OCHOBHbIMU
KoMmnoHeHTamn ESP n pacnonoxeHsl B 0ogHOM
Kopryce.

[atunkm nogkntodeHbl kK OBY n CAN LwuHe
obMeHa gaHHbIMW.
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JaTyuK yrnoBom CKOpoCTH

[PacnonoxeHue: nog LeHTPanbHON KOHCONbIO]
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AdaTuyuk yrnoBou ckopocTu. Yaw Rate

Ha3HauyeHue

OnpenensieT yrroByk CKOPOCTb aBToMobuUnS,
NHULUMKPYS BKNtoveHne ESP npu e€ BennynHe okoso 4°

/cek (ognH nonHbin obopoT 3a 90 cek)

MoHTaXHoe nonoxeHue
* Bnbpupytowme BUNKn BepTmkanbHO
* Heobxoamumas TOMHOCTb MOHTaXxa: max. +3°

* OwuKbka B NONOXEHNN NPU MOHTaXE BbI3OBET
OLIMBOYHYIO OLIEHKY CUrHarna gatydnka n acCUMETPUYHbIN

KOHTPOIb.
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11.3 KHz

11 KHz

rd

KoHcTpyKuua n paborta

PaboTta gatymka ocHoBaHa Ha adodpekte Kopuonuca. Cam gatumk
npegcrasnaeT cobomn MUHMATIOPHbLIN MexaHN4Yeckn npmubop.
Konebnowuecs maccbl Ha nogeece ABUMXYTCS B MPOTUBOMOMOXHbIX
HanpasneHunsax. o cytn gatymnk paboTaeT Takke Kak U
MeXaHM4YEeCKMIN rMPocKon (NMSTOCKOCTU B KOTOPbIX BUOPUPYIOT YacTu
BUJTKN HE MEHAIOTCHA OTHOCUTENBHO MUPOBOIO NpocTpaHcTBa). [pun
NOBOPOTE aBTOMOBUNS OTHOCUTENBLHO CBOEN BEPTUKANBLHOW OCH,
BO3HUMKaeT yckopeHue Kopuonuca, Bbi3biBaloLLee OTKIIOHEHNE
KOS1ebnioLLmnxXcs Macc BUITKN U UBMEHEHME PacCTOSHUN. T.K. AaTymuK
nmeet rpebeHYaTyo KOHCTPYKLUMIO U (pakTUYECKM NpeacTaBnseT
cobown KoHaeHcaTop, TO Pa3HOCTb PACCTOSAHUW O3HAYaeT PasHOCTb
EMKOCTeW, KoTopas NpsiMO NMponopLUnoHarbHO yriy noBopoTta. 9To
OTKINOHEHME N OTCIIEXMBAETCS 3STEKTPOHNKOMN.
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Be3onacHocCcTb

B uenax nckrnoyeHns olwmnboYHbIX CUrHanoB OT HEUCNPAaBHOIO JaTyuka, B criyyae
Kaknx-nmbo OTKNMOHEHUN JaTYMK OTKIIOYAETCA U HEe BblOAET HUKAKOro curHana, T.
e. HanpshxeHue Ha Bbixoae = 0B.

TexHn4yeckne xapakTepucTuKun

- HanpsikeHne nutanua: 5B+ 0.25B
- lnanasoH pabounx Temnepartyp: -40°C — 85°C
- lnanasoH pMKCcMpyemMbiX YCKOPEHUMN:

AaTtyuk 6okoBbIX yckopeHun: -1.5 — 1.5¢g

- JaT4yuK YyrnoBOM CKOPOCTU: -75 -- +75°/cek

- HanpsxxeHne Hynesoro BbIXO4HOro curHana: 2.5B

- [lnanasoH BbIXoaHbIX HanpsxeHun: 0.5B —4.5B
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JaTuymk nonepeyHbix yckopeHuu (lateral G)
Ha3HauyeHue

N3mepeHne 60KOBbLIX YCKOPEHUI aBTOMOOUIS

A =

1
‘
'
.

| KoHcTpyKuusn

BHYTpKU gatymka HaxoguTca KOHCOSTbHO
3aKpEenEHHbIN NIacTUHYATBLIN NPYXUHHBLIN
9NIEMEHT C HEDOMNbLLOW Maccon Ha KOHLE,
OTKITOHSAOLLMNCS NMPU BOZHUKHOBEHUN
nornepeyYHbIX YCKOPEHUN.

Mpouyee

» Cam no cebe curHan ¢ gatynka 6GOKOBbIX YCKOPEHUN HE MOXET UHULMMPOBATL
BMewaTenbctBo ESP. OcHOBHOE Ha3dHa4yeHne ceHcopa - oueHKa KoadhduumeHTa
cuenneHnsa asBTomobunsa ¢ 4oporom.

» [laTumk 6okoBbIX yckopeHun (lateral G sensor) oMeHb KPUTUYEH K MECTOMONOXEHUIO MNP
MOHTaXe, Jaxke No CPaBHEHUIO C JaTYMKOM YITOBbIX YCKOPEHUI (yaw Sensor).

* [lpu 3ameHe gaTymkKa Uav peMoHTE HeOOX0OMMO CTPOro NPUAEPKUBATLCA YCTAHOBOYHOIO
MEeCTa U NONOXEHUS.
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JaTuymk nonepeyHbix yckopeHuu (lateral G)

PaboTta gatuuka

* Mexay AByMs cTauMOHaAPHBLIMU U NOSTOXKUTENBHO
3apsKeHHbIMW ANCKaMN PachoSiOXEH TPETUN,
KPEMHUEBLIN, OTPULATESTIbHO 3aPSXKEHHbIN U
3aKpPENEHHbIN Ha NNACTUHYATOM MPY>KMHHOM
3NIeMEHTe.

*Tpu omcka obpasyoT 0OKMagku AByX KOHOEHCATOPOB
C1 n C2, cosgatomx aBa anekTpuyeckmx nong.

* A'ameHeHne eémkocten C1 un C2 Bbl3aBaHHOE
N3MEHEHNEM PACCTOSIHUA Mexay oOKnagkamu nog
OENCTBUEM CUST NOpOXAaoLWmMX nonepevHoe
yCKOpeHne aBTomMobungd, ncnonb3yeTca ons
onpeneneHnst BENMMYNHbl N HanpaeneHnst 6oKkoBoro
YCKOpPEHUA.

* ToyHO Takou e AaTynK MOXKET UCMonb3oBaTbCA ANS
onpeaeneHnst BENMYNHbI N HanpaBreHusl NPOAONbHOro
YCKOPEHUSA C TOU pasHULIEN, YTO OPUEHTMPOBAH OH NO
HanpaBneHNIO ABMXeHUa aBToMoousns (NpoaonbHON
ocwu).

['lpn BennunHe yckopeHus 0g Hanps>KeHue Ha BbiXoae
fartymka cocrtasnget 2.5B.
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5.—
U Bbixoa.,B *

4.5

oo HWKHee 05T

orpaHu4yeHue

BepXxHee

orpaHu4yeHue

1.5

T 0
-100 0

yrnoBasa CKOpoCTb @,

+100
"/ CeK.

5.-
Usbixoa.,B 4 3:3::::
4.5

o5 HWXHee 05

orpaHuU4yeHue

eHUue

4.5

¥ c 1
+1.8 0 1.8

YCKOpeHue a, g = 9.8mic?

CMrHan aatyrKa Yaw Rate

MpK NONEepeYHOM YCKOPE HIMKM

[ToBOpPOT HanNeBO coNpPoBOXaaeTcHa bonblUen BeIMYMHON BbIXOAHOMO CUrHana
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PopmbI curHanos

= Z.BU 2RB S CHBE @.5 U FR -Z.BU 1.8 8 CHBBA.5V
MIN: Z.4 V AVE: Z.4 UV HNax: 2.6V . AVE: MAK:
FREQ: 25.88 H=z DUTY: 34 % FRFQ.: T T 0 T :DU':IIY-:

NEBEIA:NOBOPOT. L[
pe Bl s s e

[Zoon| [CURS| [MEMO] |RECD] [MENU|

ThoLD | m [UOLT| [GND | [CHNL] [MENU|

OnopHoe HanpsixeHne (ABUXeHNe No NPSAMOMN) BuixonHon curian Yaw Rate sensor

FR 2.0y I CHBA.S5UV FR 2.0y IS CHBA.5V
MIN: 1.2 U AVE: 1.2V MAX: 1.3V MIN: 3.7 VAVE: 3.7V MAX: 3.9V
FREQ: .82 Hz DUTY: B % FREQ: 25.88 Hz DUTY: 55 %

‘ [Zoon| [CURS| [MEMO] [RECD] [MENU| . m [UOLT| [GND | [CHNL] [MENU]|

BbixogHou curHan Lateral G — cmelwleHmne BneBo BbixogHou curHan Lateral G - cmeweHue BnpaBo
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5.3 lJaTuMK noBopoTa pyneBoro Koneca

CurHan c gatymka yrna rnoBopoTa pyneBoro Korieca, Kak y»ke roBopusiocb, UCMNOSb3yeTcs
Kak BXOOSLWMW, ONs onpedeneHns Kypca aBTOMOOWUNss M pacrno3HaHUs HaMepeHWUK
BoauTens. B gatyuke ucnonb3ytotcsa 3 cBetoamMoga nosbiweHHon sipkoctn (LED) n 3
doTtoTpaHanctopa: (ST1), (STN), (ST2), mexay KOTopbiMM BpallaeTcsl 3aKPENSIEHHbIA Ha
Barny pyneBoro korneca nepgopnpoBaHHbIn anck (45 otesepctun). Npn nonagaHum ceeTa oOT
ceBeTogmona Ha (ooTOoTpaH3UCTOP, NPOBOANUMOCTbL MOCIIEQHErNO PE3KO YBESNIMYUBAETCH, YTO
NPUBOAUT K NPOTEKAHUIO 3. TOKa B uenu. Bxooswmm nMmnynbCHbIN CUrHam MUCrnonb3yeTcs
9NEKTPOHHbIM OrIOKOM yrpaBfieHUst Ans NoacyeéTa HanpasfieHUs, BENIMYNHBLI U CKOPOCTU
NnoBOpOTa pyrieBoro koneca. [lo nocnegnoBaTenbHOCTM BO3HUKHOBEHUA TOKa B Lendax
JoOTOTPaH3NCTOPOB ONpefensaeTca HanpasneHne, No 4YyactoTe credoBaHUs UMMYNbLCOB —
CKOPOCTb, MO KONMMYECTBY UMNYNbCOB — Yyrosn. Tpetun potoTpaHanctop (STN) Heobxoamm
Ons onpeaeneHnst HeMTPanbHOro MONOXEHUS.

PacnonoxeHwue:

- Ha pyneBOM Barny, BHYTpW CTyNuLbl PyrieBoro korneca
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TexHU4YecKana xapakTepucTukKa:
-TUN : POTO3SEKTPOHHbIN

- BBIXOJIHOM cUTHAI: LMPPOBON (TpaH3UCTOP C
OTKPbITbIM KOJSIIEKTOPOM).

- KOnn4ecTBO UMNYNbLCOB :45, (1 nmnysnbc
COOTBETCTBYET NOBOPOTY pyrieBoro kosfieca Ha 8°)

- CkBaxxHOCTb : 50+10%
- pa3HoCTb (pa3 BbIxogHbIX curHasnos : 2.0 £0.6°
- HanpskeHne nutaHna : IGN1(8~16V)

- BbIXOOQHOE HanpsihkeHue: 1 .SSUOL <2.0B,
3.3sU,,,<4.0B

- MakcumarnbHasa MKcMpyemas yrinoasi CKOPOCTb
: 1,500°/cek
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[Mpn nonoxeHnu korga POTOTPAH3NCTOP 3aKPbIT AUCKOM,
ero npoBOOMMOCTb MpakTuyeckn Hynesad, u +3.5B
nonagarT Ha BXxo4 onepauuoHHoro ycunutens, (1.5B
racsiTcsi Ha pesncrtope).

Mpwn nonagaHum cBeTa Ha NOBEPXHOCTb
doTOTpaH3nUCTOpa, €ro p-n rnepexoq OTKpbIBAeTCs, WU
NpPakTU4YEeCKN BECb TOK TEYET 4vepe3 Hero. HanpspkeHue
Ha Bxoge ycunutens He 6onee 0.5B.

- OOTO-TPAH3NCTOP BKIM: HanpsixeHne Ha Bbixode 0.5B nnu meHbLue

- OTO-TPAH3NCTOP BLIKIT: HANPsSKEHUE Ha Bbixoae okoro 3.5B

saxur. 12B
STN
:‘ Bblxon 5 ---------------------- E
ST 1 nepcbopupoaan.§ natdmka -
phck (sT1) ¢ ‘ [gj“ £y
OTBEpPCTUA : .
3bY
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NMpocmoTp curHana n gaHHbIX ¢ nomowbio HI-SCAN

rR [ 2.0 v NS 2.0 v rr [ 2.0 v N3 2.0 v
MIN: 1.5 V AVE: 2.6 U HMAX: 3.9V MIN: 1.5 V AVE: 2.7 U HMAX: 3.9 u

MIN: 1.8 V AVE: 2.9 U HMAK: 4.1V MIN: 1.8 V AVE: 3.6 V HMAK: 4.1V

- ; .STQW
RS S S S S YO S S S S S S R T R X IR N S A
[HoLD| Y [voLT | [6ND | [CHNL] [MENU] HOLD voLT | [6ND | [cHNL] [MENU]
[BbixogHon curHan ¢ potoTpaHanctopoB ST1/ST2] [BbixogHon. curHan ¢ dpotoTrpaHanctopoB ST1/STN]
1.2 CURRENT DATA
1.1 DIAGNOSTIC TROUBLE CODES A
1259 STEERING W/SENSOR-ELECTRI . P SEEERING SHORLSDz1) HIGH
STEERING SNSR(ST.Z2) HIGH
STEERING SNSR(ST.N) HIGH
|
Y
NUMBER OF DIC : 1 ITEMS [FIX | [sceN] [FULL] [PART | [GRPH] [HELP|
PART | | ERAS HELP
| | | | | [MeHto Current data npu o6pbiBe B AaT4mnke]

[O6pbIB B AaT4mnke]
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5.4 [laTyuK paBneHuvs
Ha3Ha4yeHue

» PacnosHaHne HamepeHun Bogutensa (cuna
HaXaTusi Ha neganb, BO Bpemsi pabotel ESP)

KoHCcTpyKuma

[atymnk npeacraBnseT cobon aBa KepamMmyecKnx
avcka, oauH N3 KOTOPbIX CTalMOHAPHO 3aKPENNEH,
a Apyron nmeeTt BO3MOXXHOCTb OCEBOIO
nepemMelleHus. lNpn Bo3pactaHnu gaBneHusi B
rmapaBfiN4ECKOM KOHTYpe, OUCKM COnmKaroTCA.

Be3onacHocTb

Obecne4vnBaeTca pe3epBUpOBaHNEM

PacnonoxeHue

Ha rmaBHOM TOPMO3HOM UMnMHApe (B panioHe
nepBon Kamepbl)
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OdaTtynk paBneHusn Pab6oTa gaTumka

 [laTumk paBneHust npegcrasnaeTr cobomn
KOHOEeHCcaTop NepeMeHHON EMKOCTN.

*EMKOCTb KOHAEeHcaTopa 3aBUCUT OT PacCTOSHUSA
Mexgy obknagkamu (s), 1 NpsAMo

| NPONOPLNOHANbLHO AaBNeHUI0 B NEPBOM KOHTYpe
- rMaBHOro TOPMO3HOIO LMnNuHapa.

* Bninanue ot nameHeHmna obbeEma ceHcopa npu
nepemMeLleHnn gmucka Ha BENUYNHY AaBrEHUS
He3Ha4YNTENbLHO.

TexHU4YecKana xapaktepucTmka
- HanpsxeHne nutaHmsa : 5B+ 0.5B

@ @ - AnanasoH namepeHunn: 0-170bar
| - MakcumarnbHoe gaBrneHune(no ycrnoBusm
- npodHocTKn): 350 bar
— S, mma=— ‘ - AnanasoH pabounx Temnepatyp: ot1-40°C go 125°
C
e - TOYHOCTb: * 3%
__4 T
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I'padpuk WITIOCTPUPYIOIIUA U3MEHEHME BHIXOHOT0 HANIPSKEHUS
AATYMKA [PU PE3KOM TOPMOKCHUU

HanpaxkeHne Ha BEPXHUA Anana3oH
BbIXo4de AaTyuKa, B HeEUCNPaBHONO COCTOAHUA
0 77T RTT7777777777

pe3Koe HaKaTue
Ha nejanb TPPMO3a

neganb
TOpMoO3a
oTnyLeHa

B o
s

0.5

HyrneeBad TOYKa

P77 7777777777

00 HUKHUIA AnanasoH Bpema t
HEeUCnpPaBHOro COCTOAHNA
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5.5 Knasuwa ESP

*Knasuwa ESP npuHyautensHo otkntovaetr ESP n TCS.
*Pacnonaraetca Ha Topneao cresa oT BoAUTENA.

» Kaxxgbli pa3 npu 3anycke gsuratend cuctema cama
aKTUBUPYETCS N OTKITHOYAETCA TONbKO NPU HaXKaTUM Ha KnasuLLy.

*Ecnun cHoBa Heobxogumo BknounTb ESP n TCS, Heobxogmmo
eLLE pa3 HaxaTb Ha KnasuLLy.

*OTkntoyeHme ESP n TCS He otkntovaetr ABS 1 HUKakK
oTpuLAaTENBHO HE BIUSAET Ha €€ paborTy.
*Hanunuune pyyHoro ynpasrneHusi oTkto4eHnem cuctem ESP un
TCS, nomoraer :
- packayaTb MalUMHy B rnyOOKOM CHery unm Ha cnaboHecyLuem
rPyHTE
HeobxoamMmo:
- BO BpeMsi €34bl C LensiMm NpOTUBOCKONbXEHUS
- NPV BLIMOMMHEHUN TECTA HA CTeHAE NPOBEPKU
9 (PEKTUBHOCTN TOPMO3HOW CUCTEMDI
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5.6 JononHutenbHbIn G-Sensor ans aBtomoounen ¢ 4WD

AononHutenbHbIN G-ceHcop obecneumBaeT gononHUTenbHbIn curHan dbY (HECU).

Ecnn npu Bkntow€HHOM pexume 4WD BosHUKaeT HeobxoanmMocTb BMeLLaTensctesa ABS, To

OBbY oTknto4aeT nMTaHne OT UCMOSNTHUTENBHOIO ANIeKTPOMarH1MTa NoAKMYEHNs 3aQHero
mocta (EMC) cuctemobl TOD.

Pacnooxenue:
Ha TOHHEJIE, MEXKy TIEPEAHUMU CUICHBSIMHU
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5.7 KOHTpOnbHbIe NaMnbl

a) KontponbHasa namna EBD b) KoHTponbHasa namna ABS
c) KoHtp. namna TCS/ESP BbiknoyeH d) KoHTp. namna TCS/ESP
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1. KoHTponbHasa namna EBD

JTamna EBD ropwur :

- Bo Bpems dasbl nHMumanmsaumm (3 cekyHabl)

- B cnyyae otkntovenusa pyHkummn EBD
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2. KontponbHaa namna ABS

KoHTponbHasa namna ABS ropwur:
- Bo Bpems dasbl nHMumanmsaumm (3 cekyHabl)
- B cnyyae otkntovenus pyHkumm ABS

- Bo Bpemsa anarHoCTukm
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3. KontponbHaa namna TCS/ESP OFF

KoHTponbHasa namna TCS/ESP oTkntoveH, roput :
- Bo Bpems grasbl nHnmymanumsaummn (3 cekyHabl)
- B cnyyae otkntoveHus pyHkummn TCS/ESP

- Bo Bpems anarHoCTukm
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4. KonTponbHaa namna TCS/ESP

KoHnTponbHasa namna TCS/ESP ropwur:

- Bo Bpems dasbl nHMumanmsaumm (3 cekyHabl)
KoHTponbHasa namna TCS/ESP mwuraer:

- Bo Bpema pabotel TCS/ESP
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5. Ewe pa3 o pabote KoHTpornbHbIX namn ESP OFF n ESP

» KoHTponbHas namna ESP 3aropaetca KpaTKOBPpEMEHHO MPU BKITIOYEHUN 3aXXUraHNA U
racHeT cpasy Nocsie OKOHYaHWUSA NPOBEPKU NepndepumnHbIX YCTPOMCTB.

» Bo Bpemsa Bmewatensctea ESP/TCS koHTponbHaga namna ESP muraet ¢ uensto
NPOMHMOPMMPOBaTL BOAUTESSI YTO aBTOMODUITb HAaXOAUTCA Ha Npeaene CBOUX
CaMOCTOATESIbHbIX BO3MOXHOCTEN B YaCTN NoagepKaHns ynpaBnaeMocTu 1 YTo cuctema
aKkTMBHa.

* BO3HMKHOBEHME HencnpaBHOCTU B cucTemMe ESP Bbi3biBaeT NOCTOAHHOE ropeHne namnol
ESP OFF. ESP otkntovaetcd, a ABS npogomkaet pabortaTb.
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6.0 be3onacHoCTb

6.1 bnok - gnarpamma

KOHTponnep ans
ABS, TCS MESP
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6.2 KoHuenuua 6e3onacHocTU peann3oBaHHasa B ObY ESP

B KpanHuX 1 3KCTpeMaribHbIX CUTYyaUNaX XXU3HEHHO HEOBXOANUMO, YTOBLI BCE KOMIMOHEHTDI
ESP 6binn abcontoTHO HagéxHebl. 1o aTon npuynHe cnctema ESP Takke cogepxut
MHOroYncneHHble OYyHKUNK rapaHTmpytowme pabotocnocobHOCTb. OCHOBHbIE W3 HUX:

* PyHKUMA camoguarHocTukm IbY

* PYHKUMA OMarHOCTUKN NnepndepunHbIX YCTPOUCTB(4ATHYNKN, UCMIONHUTENBbHbIE MEX-Mb).

6.3 Cucrema 6e3onacHOCT U MOHUTOPUHra 3a paboTou

BkrtovyeHue 3axuraHma aktmBnpyet yHKLMIO camogmarHocTmkm ObY. Nocne 3anycka
asuratens aktMBnpyeTcsl OYHKLUNSA KOHTPOMNA U NPOoaorMKUTENBLHOrO HabnogeHus 3a
COCTOSAHUEM 35. COeAUHEHUN.

Bo Bpemsi ABMKEHUSA NPONCXOAUT NOCTOAHHbBIN ONPOC ANEKTPOMArHUTHbIX KrianaHoB Yyepes
onpeneniéHHbIN BpEMEHHOW NHTepBan rnpu noMoLLM CEPUN XOSOCTLIX(HE Bbl3bIBAKOLLNX
cpabaTbiBaHWE KnanaHoB) UMMYSbCOB. Takke NOCTOSIHHO Npomn3BoanTCAa HabnoaeHue 3a
curHanamm Bcex aT4MKOB U NPOM3BOANTCA UX OueHKa. NpnmMmeHeHne pasgenbHom
AvaroHasribHOW CXeMbl yrpaBfieHUs TOPMO3HOM CUCTEMOW MO3BOSIAET NoAaepKmBaTb
dyHKkumo ABS paxke npu oTkaze 0gHOro KOHTypoB. UTo ob6o3Ha4aeT coxpaHeHue
paboToCnoCOBHOCTN CUCTEMBI B LIEMNOM, U Tak HEOBXOANMOW NPU IKCTPEMANIbHOM
TopMoXXeHnn ABS B 4yacTHOCTW.

[1na coxpaHHOCTN MHdOopMaLnM 000 BCEX HEUCMPABHOCTAX U OTKasax B LENsX AanbHenwen
OVWarHOCTUKU N PEMOHTA, BCA MHOpMaUNs XpaHUTCS B QHEProHe3aBMCMMON namaTtun IbY
ESP v gocTtynHa B ycrnoBmusax CepBUCHOM CTaHLMN.
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6.4 Cuncrema MOHUTOpPUHra

Cnepyrouwime KOMNoHeHTbl KOHTponupyrTcsa IbY (ECU):
» 12 OnekTpoMarHUTHbIX KnanaHoB

* Hacoc ABS

* KOHTpONbHble Namnbl ABS/ESP

AbY (ECU) ocywecTBnsieT npoaormkutTernibHoe HabrnoaeHue 3a paboTtou
cneayrowmnx KOMNOHEHTOB :

 camoro cebs (Bkstoyas Hacoc ABS m knanaHbl)

* JaT4YMKMN CKOPOCTU KONEC

* JaT4YMK YrnoBbIX CKOPOCTEN

* JaTYMK NOMNepeYvHbIX YCKOPEHUN

* JaTYMK MPOAOSIbHOrO YCKOPEHUS (TONMBLKO NOMHONPUBOAHBIE MOANGIMKALNN)
* NaTUYMK OABNEHMNS

* HanpshkeHne 60pToOBOM CETH

* CAN unHTEpdenc

[aTunk NonoXxeHust pyneBoro Koneca KOHTPONupyeT cam ceba n obmeHmBaeTca JaHHbIMU
c ECU yepes CAN npoTokon obmeHa gaHHbIMMU.

PaboTa KOHTPONbHbLIX famn, BbIKSlo4aTeNnsa CTON—CUrHaNIoOB U KnasuLlmn
BKItoueHus/BoikntoveHna ESP (ESP on/off) He oTcnexusatoTtcs.
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6.5 Yto moxHo caenaTtb npu nomowin HI SCAN

1. HYUNDAI VEHICLE DIAGNOSIS

MODEL : JM TEST
SYSTEM : ANTI-LOCK BRAKE SYSTEM

82Z2. CURRENT DATA

63. FLIGHT RECORD

#4. ACTUATION TEST

85. SIMU-SCAN

86. AIR BLEEDING MODE

87. IDENTIFICATION CHECK
88. DATA SETUPCUNIT CONV.)

B1. DIAGNOSTIC TROUBLE CODES

| Cyurarh KOJIbl HEUCITPABHOCTEM

1. HYUNDAI VEHICLE DIAGNOSIS

MODEL : JM TEST
SYSTEM : ANTI-LOCK BRAKE SYSTEM

A1. DIAGNOSTIC TROUBLE CODES
83. FLIGHT RECORD

A4. ACTUATION TEST

A5. SIMU-SCAN

86. AIR BLEEDING MODE

A7. IDENTIFICATION CHECK

88. DATA SETUP(UNIT CONV. )

e

/ [IpocMoTpeTh TEKyIINE JaHHBIE
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1.2 CURRENT DATA

1.2 CURRENT DATA

OO06opoTh! ABUrarens 576 o6/MuH A
ENGINE RPM 576 vrpm |
VEHICLE SPEED 3.8 Kmh
ABSOLUTE THROTTLE POS. 1.6 ¥%
SHIFT LEVER POSITION P, N
BATTERY VOLTAGE 8.4 V
S UOLT REFERENCE 8.2 Vv
FL WHEEL SPEED SNSR 8.8 Km/h
FR WHEEL SPEED SNSR 9.8 Km/h

Y
FIX SCRN| [FULL | | PART | | GRPH| | HELP

1.2 CURRENT DATA

3aaH. J1eB. Aatd. ckopoctu: 10km/a | &
RL WHEEL SPEED SNSR 18.8 Km/h
RR WHEEL SPEED SNSR 11.8 Kn/h |
STEERING SNSR(ST.1) -
STEERING SNSR(ST.2) NOT SUPP.
STEERING SNSR(ST.N) LOW
LONGITUDINAL G SENSOR -1.76G
LATERAL G SENSOR -0.084G
ABS WARNING LAMP ON

Y
FIX SCRN| [FULL | | PART | | GRPH| | HELP

Konrtponbsnas mammna EBD Bko1. A
EBD WARNING LAMP ON
TCS/ESP WARNING LAMP  ON
TCS/ESP OFF LAMP ON
TCS/ESP SWITCH OFF -
BRAKE SWITCH OFF
MOTOR RELAY OFF
VUALVE RELAY ON
MOTOR OFF
Y
FIX | [SCBRN| |FULL | | PART | | GRPH| [HELP
1.2 CURRENT DATA
[lep. ;eB. BIIYCKH. KJI-H: BBIKII. A
FL UALVECIN) OFF
FR VALVECIN) OFF
RL VALVECIN) OFF
RR VALVECIN) OFF
FL VALVE(OUT) OFF
FR UALVE(OUT ) OFF -
RL VALVE(OUT) OFF
RR UALVE(OUT ) OFF
Y
FIX | [SCBRN| |FULL | | PART | | GRPH| [HELP

87
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1. HYUNDAI VEHICLE DIAGNOSIS
MODEL : JM TEST

SYSTEM : ANTI-LOCK BRAKE SYSTEN

B81. DIAGNOSTIC TROUBLE CODES
B2. CURRENT DATA

B83. FLIGHT RECORD BxirounTh MCIIOJTHUTEIILHBIN
/
B4. ACTUATION TEST ~—| MCXaHH3M

B85. SINU-SCAN

B86. AIR BLEEDING MODE

B87. IDENTIFICATION CHECK
B88. DATA SETUPCUNIT CONV.)
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1.4 ACTUATION TEST 1.4 ACTUATION TEST

MOTOR Hacoc ABS FRONT RIGHT VALVECIN) Ll€D.TIpaB. BIY¢KH. KI-H
DURATION 2 SECONDS DURATION 2 SECONDS
METHOD ACTIVATION METHOD ACTIVATION
CONDITION |IG.KEY ON CONDITION |IG.KEY ON
ENGINE OFF ENGINE OFF
PRESS [STRT1, IF YOU ARE READY ¢ PRESS [STRT1, IF YOU ARE READY ¢
SELECT TEST ITEM USING UP/DOWN KEY SELECT TEST ITEM USING UP/DOWN KEY

STRT

1.4 ACTUATION TEST

FRONT LEFT VALUVECIN) Ll€p.JIeB. BIIyCKH

DURAT ION 2 SECONDS

METHOD ACTIVATION

CONDITION |IG.KEY ON

ENGINE OFF

PRESS [STRT1, IF YOU ARE READY !
SELECT TEST ITEM USING UP/DOUN KEY

|STRT|

KIJI.

STRT

1.4 ACTUATION TEST

REAR LEFT UALVECIN) O&J/H. JICB. BITyCK

DURAT ION 2 SECONDS

METHOD ACTIVATION

CONDITION |IG.KEY ON

ENGINE OFF

PRESS [STRT1, IF YOU ARE READY !
SELECT TEST ITEM USING UP/DOUN KEY

|STRT|

KIJI.
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1.4 ACTUATION TEST 1.4 ACTUATION TEST

REAR RIGHT VALVECIN) 321)1H. ITpaB. BITY|¢KH. KJI-H. FRONT LEFT VALVECOUT ) Hep JICB. BBIITYLKH. KJI-H
DURAT I ON 2 SECONDS DURAT I ON 2 SECONDS
METHOD ACTIVATION METHOD ACTIVATION
CONDITION |IG.KEY ON CONDITION |IG.KEY ON
ENGINE OFF ENGINE OFF
PRESS [STRT1, IF YOU ARE READY ! PRESS [STRT1, IF YOU ARE READY !
SELECT TEST ITEM USING UP/DOWN KEY SELECT TEST ITEM USING UP/DOWN KEY

STRT STRT

1.4 ACTUATION TEST 1.4 ACTUATION TEST

FRONT RIGHT VALVE(OUT) Hep ITpaB. BBJITYCKH. KJI-H REAR LEFT VALVE(OUT ) 3a)1H. JICB. BBIITY¢KH. KJI-H
DURAT I ON 2 SECONDS DURAT I ON 2 SECONDS
METHOD ACTIVATION METHOD ACTIVATION
CONDITION |IG.KEY ON CONDITION |IG.KEY ON
ENGINE OFF ENGINE OFF
PRESS [STRT1, IF YOU ARE READY ! PRESS [STRT1, IF YOU ARE READY !
SELECT TEST ITEM USING UP/DOWN KEY SELECT TEST ITEM USING UP/DOWN KEY

STRT STRT
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1.4 ACTUATION TEST

VALVECOUT ) 3a/H. IIPaB. BBINYICKH. KJI-H

REAR RIGHT

DURAT ION 2 SECONDS 1

METHOD ACTIVATION «— ]

CONDITION |IG.KEY ON .
ENGINE OFF

PRESS [STRTI,

IF YOU ARE READY '
SELECT TEST ITEM USING UP/DOUN KEY

STRT

JmITenbHOCTD 2 CEKYH/IbI

| — Meroxn npoBepKH - aKTUBaLUsA
YcnoBuS MMPOBEPKH: 3AKUTAHHE
BKJIFOUEHO, JIBUTATEIb BBIKJIFOYEH

Haxxmure kHonky [STRT], eciiu BbI rOTOBBI!
BriOeprTe KOMIIOHEHT 151 TPOBEPKH, UCIIONIB3YS
KHOIIKY TIepEMEIICHUSI BBEPX/BHU3

1. HYUNDAI VEHICLE DIAGNOSIS

PexxuM npokauku TOpMO30B

Cucrema: ABS — |

\

MODEL : JM TEST

|, SYSTEM : ANTI-LOCK BRAKE SYSTEM
A1. DIAGNOSTIC TROUBLE CODES
AZ. CURRENT DATA

A3. FLIGHT RECORD

A4. ACTUATION TEST

A5. SIMU-SCAN

Ballcc. fIR BLEEDING HODE
A7. IDENTIFICATION CHECK

A8. DATA SETUPC(UNIT CONV.)
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