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Hu3enk-Tecmep MT104 c AMA-40 3

1. BBepeHue

Huarnoctuueckuii komiuieke J(uzenb-Tectep MTI10 ¢ ucmonb3oBaHueM OJIOKa aBTOMOOHIIBHOM
nuarnoctuku AM/L-41 npenHa3HadeH Ay yriyOJIeHHON THarHOCTHKH AU3EIbHBIX IBUTATEICH U MO3BOJISACT
3¢ ()EKTUBHO BBISBIIATH HEUCIIPABHOCTD B CIACAYIOIIUX CHCTEMAX:

Cucmema npeonyckoeozo pazozpesa
JnarHocTrka 31eKTpUUECKUX LIeTEN CBeUell HaKala Wi 3anajbHON CBEYH.

Cucmema monaugonooayu
Huarnoctuka cocrossuuss THBJ] u dopcyHOK mo Xxapakrepy KpHUBOW ITylbCalliidi JaBICHHS B
TOIITMBHBIX TPYOKax.
Omnpenenenne yriaoB Brpeicka (6€3 cTpoOOCKOINA HIIH C HAM).
IIpocMoOTp XapakTEPUCTHKH PabOTHI MEHTPOOEKHOr0 perynsTopa (rpaduk 3aBUCHMOCTH yriia
BIIPBICKA OT 0OOPOTOB).
Omnpenenenue cocTaBa BBIXJIOMHBIX T'a30B MYTEM MOJIKIIOUEHHUS BHEITHETO ra30aHaIn3aTopa.
DnekTpryecKas MpoBepKa KaHalloB yIIPaBJICHHS AIEKTPUIECKUMHE TOILTHBHBIME (POpCyHKaMHU.

Cucmema 2azopacnpedenenusn u L[III
O1eHKa OTHOCHTEIEHON KOMITPECCHH T10 LIJIMHAPAM B PEXKUME CTAPTEPHOMN MPOKPYTKH.
H3mepenne kommpeccuu B AuHaMuke (Ha paboTarolieM IBUraTelie) U B PKUME IPOKPYTKH.
Omnpeznenenre NpaBUIbHOCTH YCTAaHOBKU peMHs [ PM.
KonTposb paGoTh! Ki1anaHoB.
Ornenka kadecTBa paboThI BIYCKHOTO TPaKTa U CHCTEMbI TypOOHA I TyBa.

Cucmema numanus u 3apaoKu
ITpoBepka paboTHI reHEpaTOpa W CHCTEMBI 3aPSIIKA aKKyMYJIATOpa (BBIXOAHOE HANPSHKEHHE U TOK
reaeparopa € BO3MOXHOCTBIO OIPCACICHUA HeHCHpaBHOCTeﬁ BBIIIPAMUTCIIBHBIX JUOOO0B, PEIC-
peryssTopa, 3aBUCaHus METOK U T.JI.).

Jononnumensnuie 603moxicHoCmU
Pabora B peXMMe MHOTOKAaHAJBHOIO CaMONMCIA WM oclpuiorpadga ¢ BO3MOXKXHOCTBIO
CHHXPOHM3AI[MU OT JIF000Tr0 M3 KAHAJIOB WMJIM OT CICHHAIbHBIX KAHAJIOB CHHXPOHHU3AIUH (IaTdnKa
nonoxeHus: konenwaroro Bama (JAIIKB), matumka Bepxueit MmeptBoit Touku ([IBMT) wnm
be30aTYMKa BIpbIcKa). OHOBPEMEHHOE OTOOpaKeHHe 10 8 KaHaJIOB Ha SKpPaHE C BO3MOYKHOCTBIO
3aIKCH.

Bubpoauarnocruka cucrem u arperatos [IBC.
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2. MNopgroToBKa Kk paboTe

BHUMAHHUE!

BBIBOJIbI KABEJIEMT CHAYAJIA TIOAKJIIOYAIOTCSI K BJIOKY AMJ-471, A 3ATEM K

ABTOMOBUWJIIO!

2.1 HasHavyeHune BXxoaoB U NOAKINOYEHNe Kabenen n [aT4mkoB

TEMP PROBE

CPS/DPS

VIBRATION
SENSOR

INJECTORS

PIEZO
CLAMP

+10A TIMING LIGHT  PRESSURE ABSOLUTE
CURRENT P

ROBE PRESSURE
PROBE

+ 250A BATTERY
CURRENT

CLAMP
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Bxoabl «<Bxogl-Bxog5 (IN1-IN5)»

yHI/IBepCELHBHLIe AHAJIOTOBBIC BXOABI C BBICOKMM BXOAHBLIM COIPOTUBJIICHUEM IIPCAHA3HAYCHBI IJI
MMOAKITIOUEHHS K HU3KOBOJIBTHBIM IiensiM DCY [l — K 1aTdynKaM, UCIIOTHUTEIbHBIM MEXaHH3MaM.

JUis TOOKIIOYEHHUs HCIOB3YIOTCa Kabenu-pooHuku: AMA4-C11-)K, AMA4-C21-I, AMA4-C31-3,
AM4-C41-K u AMA4-C51-® (kenroro, roayboro, 3eileHOro, KpacHOro M (DHOJIETOBOrO I[BeTa —
COOTBETCTBYIOT IIBETaM JIydel B pexuMe ociiuuiorpadal/caMonuciia).

Jns nonkmrodeHuss  kabOene k nernsM OCYJl MOXHO HCIOIL30BaTh IOAXOMAIIME IO pa3Mepy
mepexomuuku HITI-3-XX, III-KT («xpoxoann»), ITYIIBI-UTJIBI.

Bxog «Mbe3ogaTyuk Bnpbicka (Piezo Clamp)»

Ipeanasnayen st moakiaoueHus mbe3ogatunkoB III-4/TIJI-6 (¢ BHEIIHMM YCHJIMTEIEM 3apsia
V3-1).

IMeezomarunkn TII-4/TIJ[-6 3akperuisioTcss Ha TOIUIMBHOM TpyOKe Kakoro-mu6o (OOBIYHO TIEPBOIO)
nuiaMHIpa Ha aBromoOwisix ¢ THBJI HemocpeacTBEHHOro IeHCTBUS M (OPMHUPYIOT HMMITYJIbChI Hayana
OTCUETa B PEXHMaX, IJie HEOOXOIUM cYeT IMIMHAPOB. Hammuue 3TOro natyvka Mo3BONSET OJHO3HAYHO
OIIPEAEIATh, KAKOMY LHHJIMHAPY COOTBETCTBYET OCLIUIUIOrPAMMAa UJIH OTCUET U3MEPEHUN.

OTH Ke NaTYUKU TMO3BOJSIOT HCCIEAOBATh IYNbCAIlMHM JaBJICHUS B TOILUTUBHBIX TPyOKax, 4To AaéT
BO3MOKHOCTB OIIEHHTH paboTy miyHxepHbix map THB/ u pacnbututeneit GopcyHOK.

[Tbe301aTYNKN MOXHO YKPEIUIATh Ha TOIUTUBHBIX TPyOKax IOOOro HWIMHApAa, HO B IMporpamme
HEOOXOJIMMO YKa3aTh, K KAKOMY UMEHHO [WJIHH/PY.

MT5D03AMDO0513-A3
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Bxoa «Bubpoaatuumk (Vibration sensor)»

IIpennasHaueH uisi TOAKIIOYEHUS BH6p0ﬂaTqHKa BA-2 nns IIPOBEICHUSA BI/I6pOZII/IaFHOCTI/IKI/I CHCTEM H
arperatos /IBC.

dopcyHkU (Injectors)

HpeﬂHa3Haqu JUISL I/I3MepeHI/II‘/'I u H36J'IIOZ[CHI/I$[ (I)OpMBI CHUI'HAJIOB B LCIAX JJICKTPUYCCKUX JU3CIBbHBIX
¢dhopcyHok. Bo3amoxHO nmoakitoueHue 10 4 KaHaJIoB.

AKB (Battery)

[Ipenna3HadyeH Ans TOAKIIOUEHHS K aKKyMyIsiTopy aBToMoOmis. Mcmonmb3yercss Ui W3MepeHUs
HampsDKEHUST aKKyMyJisiTopa W ero Myjbcalliii B WCHBITAaHHAX JJekTpuka = I'eneparop, LI =
Komnpeccusi (mo Toky). OH Takke HCIIOIB3yeTcs it nutanus 61oka AMJI-4/1 mpu OTCYTCTBHE BHEIIHETO
WCTOYHUKA MUTAHUS. MaKCUMaIlbHO JIONyCTUMOE BXoqHOe HamnpspkeHue 40B.

JI71st TOKITFOUEHMSI K aKKyMYJISITOPY Uctonb3yercs kabens nutanus AM4-I111-AKK.

OaTumnk abconoTHoro aasneHus (Absolute Pressure Probe)

[pennasnayen st noakimroveHus natunka fapiieHus JATK-2 u ero mogudukarmii. C ero moMoIipko
MOYKHO M3MEPATH paspekeHne WM M30bITOYHOE AaBlicHue (Ha IBHTaTeIsIX ¢ TypOOHArHETaTeeM), a TaKkKe
MyJIbCallMK JABJIEHUS BO BIIyCKHOM KOJUIEKTOPE U KapTepe.

OdaTumk Toka +/-10A (+/-10A Current Clamp)

[Ipenna3HayeH JUis MOIKIIOYCHUS TOKouM3MepuTenbHbIX Kiemed KT-6A u ux momudukanumii. C
MOMOIII0 HUX MOXXHO HaOmonaTh (GopMy Toka B LeMsSX cBeded Hakana, Iensx (OpPCYHOK, IPYTrux
CIIa0OTOYHBIX JCKTPUUYECKUX IIEMSIX aBTOMOOWIISE O3 pa3phiBa STHX IHEHeH.

OaTtuumk Toka +/-250A (+/-250A Current Clamp)

[IpennasHayeH aas MOAKIOYCHUS TokomsMepureabHbIX Kiemed KT-14 m ux momuduxarmii. C
MOMOIIBI0 HUX MOXKHO HaOmogaTh (OpMYy CTApTEPHOrO0 TOKAa B PEKHME MPOKPYTKH, TOKA 3apsaKd
akkymysstopa. [To ¢popme mysbcamuii CTapTepHOro TOKa MOKHO OLICHUTh OTHOCHTEIIBHYIO KOMITPECCHIO 10
mumaaapaM B ucneitanny IIIT = Komnpeccus (o Toky).

OwunarHoctuka (DLC)

[Ipenmna3HayeH /I8 TOAKIIOYECHUS JUATHOCTUYCCKMX KaOenaed Ui MPOBEACHHS TUATHOCTHKH
aBTOMOOWJIS MpHU padoTe B pexkuMe ckanepa. Mcnonbsyercs quarnocruueckuii kadeins AM/I4-113-1UAT u
Ka0emu-aanTepbl ¢ pa3IUYHBIMM JUACHOCTHUYSCKMMH pasbeMaMu. kaOenb-amantep 'A3 AMA4-/122-T'A3,
kabenp-agantep BA3/GM-12 AM4-132-BA3, kabens-amantep OBDII AM 14-143-OBDI | u 1.1.

OaTumnk TemnepaTtypbl (Temp Probe)

[pennaznaven s nmomkitodeHus aatunka remmeparypsl AT-2/1 u ero Mogudukanmi Uit u3MepeHus
TemiepaTypsl Macia B qeuratene, AKIIII u T.1m. gepe3 MacasHBIHA mIyT.

KomnpeccomeTp (Pressure Probe)

[Ipenna3znayen aas moAkIoueHus natavka nasienus JJ(-8/1 u ero momudukanmii. OH npeaHa3HaueH
JUIS M3MEPEHHS KOMIIPECCHM, yrja BIpPbICKa W HaONIOJACHHUsS 3a MpoleccaMd B CHCTEME
razopacrpeesieHus.

Buumanue. Ilpedenvno oonycmumoe epems pabomvl Oamuuka OAeleHuss HA 3A68C0EHHOM Osueamene
cocmasnsiem 1 munymy! Ilockoavky 8 yurunope 00CmamoyHo 8blCOKAs MeMNepamypa, mo Oamyux Modicem
nepeepemucs (npedenvras memnepamypa oas oamuuxa 120 °C) u evtitmu uz cmpos. Bo épems pabompl damuuxka
oaenerus 0bopomvl osuecamens He 0omicHbl npesviuams 3nadernus 3500 ob6/mun. Jamuuk 6epeus om yoapos!
Hcnonv3oeams monvko ¢ OMKII0YEHHOU MONIUGONOOAYell 8 UCHBIMYEMbLI YUTUHOPD!

MT5D03AMDO0513-A3
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Ha J1u3enbHBIX JBUTATENsIX B 3aBUCHMOCTH OT KOHCTPYKIMH JaTYMK Yepe3 JOMONHUTENbHBIE
MEPEXOTHUKHN YCTAaHABIMBACTCS JINOO BMECTO (POPCYHKH, JTHOO BMECTO CBEUN HAKAJIMBAHUSI.

CTtpobockon (Timing Light)

[Mpennasnayen i noakmtodeHus crpobockona CA-4 u ero mMomubukanuid Ui U3MEPEHUS yria
BIIPHICKA, @ B HEKOTOPBIX TECTaX I YCTAHOBKH HAYAILHON TOYKH CHHXPOHHU3AIIUH.

Bxoa cuHxpoHusaumu «AMNKB/OABMT (CPS/DPS)»

Bxoxa cuuxponmszaimu «J{ITKB/JIBMT (CPS/DPS)» npenHasHaueH i MOIKITIOYEHHUS WHAYKTHBHBIX
JaTYMKOB MOJOKeHUsT KojeHdaroro Bama (JITKB) w/mwmm Bepxueit méprBoit Touku (JIBMT), a Taxke
ONITHYECKOro JaTurka kKonensama OJJK-2.

Ha aBTOMOOMIAX C O3JIEKTPOHHON CHCTEMOM YIPaBICHUS BIIPHICKOM YCTAaHOBJIEHBI CIECIHATBHBIE
3y0uaThie AUCKH CHHXpOHM3aImH. KomnuecTBO 3y0ObeB MOXKET OBITH Pa3IHYHBIM, HAIPHMED:

Bo muormx cmcremax Common Rail, ycramasnmBaembix, Hampumep Ha MM3 245.7E3 (Bosch
EDC7UC31), BAW Fenix1044/1057 (Bosch EDC16C39), Great Wall Hover (Bosch EDC16C39),
VA3 ¢ neur. Iveco (Bosch EDC16C39) — 58 3y6beB ¢ aByms npomyiieHHbiME (“60-27);

KamA3 E3 — 8 3yObeB 0Oe3 mporycka — Ha pacrpensaie 1 16 — Ha koyienBaje. CHHXpOHU3ALUS -
HHAYKTHBHBIE JaTUHKH.

KamA3 E1, E2 — 113 3y0beB Ha 3yOuatom Beniie maxoBuka (¢ KITIT KamA3) mmu 126 3yOneB (c
KIIIT ZF). Cunxponusanus no gatauky OJIK-2 u3 xommuekra AM/I-4/1.

AM3 — 115 uam 132 3y0a — Ha 3y0uaToMm BeHIle MaxoBuka. CHHXpOHU3AIUS — HHIYKTHBHBIC
JATUMKH.

[Moaknrouenne npousBogutcss npu  nomomu kabems  AM JI4-C83-ABMT/AIIKB. KaGens
nonkatouaercss kK Beixogam JIIIKB depe3 crmeruanu3upoBaHHbIC KaOemu-alanTepbl WIM 4depe3 Kalenb-
agantep JAIIKB ynusepcanbubii AM4-CG1-AIKB u noaxomsmue no pasmepy HIIM-3-* wim HIYITbI-
UI'JIbI. IIpu smom JIIKB 0ondcer 6vimov nookniouen k siccymy DCVI aemomobuns.

JIMcK M JaTYMK MOJIOKEHHUSI KOJeHYAaToro Baja apurareiaeid MM3 245.7E3

1 - siceym npoeo00s, 2 - konooka, 3 - 0amMuUK NOAONHCEHUSL KOAEHUAMO20 8Ad,
4 — Juck cunxporuzayuu

MT5D03AMDO0513-A3
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3. Pa6oTa B pexume ocuunnorpada u camonucua

3amycK 3TOro peKuMa MPOU3BOAUTCS U3 TIIABHOTO MEHIO — MyHKT Ocumiiorpad = Ocuujuiorpad:

[ Ocunmorpad 1 (GCUMANOTPA® 6o cnrpa o 0 ]
T

9.9 .9 .. ® ool ¥ .2 . @ @ .am.am- 0. 0.

Bxd Piezo PiezoC RPM Vibro ATKE ABMT 104 2504 25atm 250k0Ta

I 1L &SSO - | o

0

Bx1 §

40 we 50 me 60 mc

Bx2 “}

Bx3 “J

X Y Uera genenna [1 mc 5 (5. 1-2-34-5 guaens)

MaHenb KaHanoB

[To3BoJIsIeT BKIFOUUTh MIIM BBIKIIOYUTH HY)KHBIC KaHAJbl, ©3MEHUTh MPEACIbl H3MEPCHHS JTaTYUKOB,
BbIOpaTh cuuxponu3aiuio. Kananer Bxogl(IN1)...Bxon5(IN5) MoxHO BKIIOYATh U BBIKIIOYATh HAXKATHEM
Ha nudposeie kiaBuimk 1...5. BriovaTh CHHXpOHM3AIMIO OT KaHajda HaxaThem kiaBuin «Ctrl-1...5»,
3a1aBaTh MKamy Hakatuem «Shift-1...5».

Wamennte  MpepSft-F6 CnegF6 CronF3 3anmcw F7 [ewats  Bug  Beixog (Esc)

9.9 .9 .09 om.om-F .0 @O -amam- OO

Bxd B Piezo PiezoC RPM Vibro ANKB ABMT 104 2504 25atm 250xMa

IV &SSO ol

[Bera ydeil KaHAJIOB COOTBETCTBYIOT I[BETAM BX. pa3beMoOB U Kabenei-npoonnkos AM4-C* 1-*,
[Ikamy MOXKHO OBICTPO MEHSTh C MOMOIIIBIO MbIK. ECIH MOABECTH Kypcop K BEPXHEMY Kparo IIKaJbl, TO,
yIepKUBast JIEBYIO KHOIKY MBITIH, MOYKHO TIEpEMEIaTh BEPXHUM Mpees, K HIKHEMY Kparo — HIDKHHH (Tpr
3TOM Kypcop MeHsieT (opMy Ha MPSIMOYTOJILHHK CO CTPENKOi). B cepenuHe mKanbl MOXHO CMeEIIaTh BBEPX
WJIM BHU3 BCIO IIKAITY.

Kanan Bxool(IN1) mooicem uszmepsmo Kax noiodcumenvHvie, Mak U OMpUYamenbble HAnpsdceHus.
E2o noanwiti ouanazon -200..+200 B. Kawaner 2..5 mocym uszmepsimb mMOAbKO HOAONCUMETbHBLE
nHanpsicenus. HMx nonmwiti ouanason 0..400 B. Bce usmepenuss npou3go0smcsi OMHOCUMENbHO MACChl
npubopa, nookniouaemoll k kiemme «<-» AKB ¢ nomowwio xabens AMA-IT11-AKK, nooknouennozo ko 6xo0y
AKB/«Battery».

MT5D03AMDO0513-A3
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OnHOBpEMEHHO MOXXKHO NPOCMAaTpUBaTh 10 8 KaHAJOB B pexxuMe ocrmuiorpada u 10 16 B pexume
camornuciia. CHHXpOHH3AILUS B peXUMe ocluuiorpada MoXKeT TMPOH3BOAMUTHCS OT Jro0oro kanana. Kanan
CHHXPOHHU3AIIUH He 0053aTENBHO JIOJDKEH ObITh BUJICH Ha dKpaHe.

MaHenb pa3BepTKn U CUHXPOHU3aLnNn
& w %® -
JF v &S&E QW & e Ol
JIBe 1eBble KHOMKK ONMpEENsioT (POHT, O KOTOPOMY MPOM3BOAMTCS CHHXpoHM3anus. Clenyromye aBe

YMEHBINAIOT ¥ YBEIHYHBAIOT BPEMs Pa3BEPTKH, CICAYIOIIAs BKIOYAET IPALyCHYIO MIKamy (TOJIBKO MpU
CHHXPOHM3AI[MU OT KOJICHBAJIA).

MaHenb BapunaHToB 0T06pa>|(e|-w|;|

_ ".#' - BKJTFOUYACT/BBIKIIIOYACT PUCOBAHUE TOUEK Ha JIyde.

& - BKITIOYAET/BBIK/IIOUAET HATOXKEHNE BCEX BUAMMBIX JIydel Ha OIHO IOJIE.

L |- MepeKIroYaeT pexuM ocuuiorpad/camonucer.

oy | BKJIFOYACT/BBIKIIIOYACT MTPOrPaMMHBIA QUIBTP HU3KUX 4acToT (paboraer Ha pa3BEPTKe OoIbIle
20 mc).

MT5D03AMDO0513-A3
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3.1 Buabl CUHXPOHU3aUUN

CI/IHXDOHI/I33HI/IH OT AHAJIOTOBbIX BX0/10B

MOoXHO BBIOpPaTh CHHXPOHH3AIIMIO OT J000ro m3 aHamoroBeix kanaioB (Bxoal(IN1)...Bxoa5(IN5),
JaTYMKA TOKA W JIaBJICHHs), BHIOPaB B CBOMCTBaxX KaHaia myHKT CHHXpoHu3anms. [Ipu 3TOM B mpaBoM
BEPXHEM YTy KHOIIKH MTOSIBUTCS CHHSIS METKA.

B pekrMe CHHXPOHH3AIMK OT aHAJIIONOBOI'0 BXO/a YPOBEHb CHHXPOHH3AIMK 0TOOpaXkaeTcs Ha SKpaHe
cuHUM 1BeToM. IIpu mpocMoTpe mapaMerpa MOXKHO HEITOCPEACTBEHHO ¢ IMTOMOIIBIO MBIIITH MEHSTh YPOBEHb
CHHXpOHHM3aIuK. [lofBeANTE KypCOp MEIIIM K IIOJ0CE YPOBHsS CHHEro IBera. IIpw 3TOM OH JOJDKEH

M3MEHUThCA Ha JBOMHYI0 cTpesiky I. Temepb, HaXaB M yAepiKuBas JeBYIO KIAaBUIIy MBI, Bbl MoxeTe
IepeMeIaTh ypoBEHb B HYKHOE IOJOXKEHHME, Jaxe B Jyd JApyroro napamerpa. llpum nHanuumm
CHHXPOHM3AI[MM B OKHE Ha3BaHUs Jydya (KaHasa) MOSBISETCS KBaJpaT, MUTAIOUIMNA CHHUM IBeToM. Ecimn
CHUHXPOHU3ALIMSI OTCYTCTBYET, TO KBaJIpaT HAYMHAECT MUTaTh KPACHBIM LBETOM.

CHHXpPOHU3AIHUS OT AUCKPETHBIX BX0A10B

MOoXHO BBIOpPAaTh CHHXPOHH3AIIMIO OT BXOAHBIX KaHajaoB «IIbe3o» (mpezomarumk ITM-4/6), «CPS»
(maTumk TOMOKEHHS KOJICHBAIA, B T.4. M onTHyeckuii) min «DPS» (matunk BMT).

CHuHXpOHH3AIHs OT KOJIEHBAJIA

HpI/I BBIGOpe CHHXpPOHH3allMU 0T KOJICHBAJIA HYKHO 3apaHeC YTOYHUTH €ro IpearnojiaracMoie CBOﬁCTBa,
HAaCTPOUB X B ONIMCAHUU JABUTATECIIA.

] WMsmerure sannce o aewratene

Oewratens ONKB | Nopanok paGots ] azopacnpegeneHie ] Yron onepexerna ]
Bion AaTaika NonookeHWA KoNeHEanNa
o i
* mHecumMMeTMuHEN (BAZ)

" onmaveckiid gaTurk (Tonsko ana AMO-400)

Onwcarve

(¥ X -2 zy6a (Hanpuvep, 60-2)  Ceewenme BMT, * m (BAZ, 3M3=1149)
(" ¥-1=y8

I

" ¥ syoe: l_: {Ges nponycka)

OK | Ommaena | Cnpaexa |

[pu ucnions3oBaHuM HHAYKTHBHOTO Aatyrika BMT Hy»HO BKIFOUNTH pexkuM “13y0”.

Ilposepbme npasuibHOCMb YCMAHOBKU, NPOCMOMPEs CUSHAT 8 pedicume ocyurnozpaga. Henpasunvhas
VCMAaHOBKA npusedem K HeCmaduibHOl CUHXPOHUZAYUU.

B 3TOM pexuMe CHHXPOHHM3AIMK BO3MOXKHA “IrpaaycHas” IlKaja pa3BepTKH B peKHME ociuuiorpada.
[Mapamerp “Cwmermenne BMT” (3amaercss B mapamerpax JABHratelisi) HEOOXOIMM, €CIH CHHXpOIMay3a
(mpomytennsie 3yobs) curnana JIIIKB npuxoautcs He Ha BMT, a co ciBurom.

[Ipu cunxponunsanuu oT ontuyeckoro aaryvka OJIK-2 wim oT MHIYKTHBHBIX JATYUKOB, MOTYYArOIINX
CHWTHaJl C BEHIIa MaXOBHKa, HadajbHas Touka orcuéra (BMT) ycTaHaBIMBAETCS MPH MTOMOIIHM CTPOOOCKOIa
IIprU KaXIO0M HUCIIOJIBb30BaAHUM TaKOro BHUJa CUHXPOHHU3alMH, T.K. B CHUIHAJIC C 3TUX AATYUKOB HCT
nHpopMaIuu 00 a0COMOTHOM TOJIOKEHHN KoJeHBaja. Takxke HeoOXOAUMO MPaBUIIBHO 331aTh KOJIHYECTBO
3yObeB MaxOBHKa, C KOTOPOI'0 NOITy4aeT HH(POPMAIINIO ONTUICCKUH TaTUHK.

Pexxumebl CHHXPOHH3allUU MOI'YT HAaCTPaMBaTHCA KaK HEIIOCPCIACTBEHHO B PCKHUME IIPOCMOTpPA, TaK U B
HacTpoiikax Habopa.

HaGopsl mo3BONSIOT 3apaHee coO37JaTh HECKOJBKO BAapUAHTOB H3MEPEHHA W 3aTeM OBICTPO
MEePEKITF0YaThCs ¢ OJHOTO Ha JAPYro# 1o kiaBuinam «F6»/«Shift-F6» B pexxume ocumiorpada.

MT5D03AMDO0513-A3
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HacTponka — Npynnbl

Hacrpoiika HaOOpOB BXOIOB IO3BOJSET CO31aTh YAOOHBIE HAOOPHI OTOOpPayKaeMbIX BXOIOB M THIIOB
pa3BepTKH I NajJbHENIIIero MOBCETHEBHOIO HCIOIb30BaHUS.

ITpu BeIOOpe myHkTa M3Menuth = HaGop wian Haxap xinasuiry (F2) Ha sKkpaHe MOSBISIETCS THATOT
HACTPOHKH HaOOPOB.

Pexum CTON

[Mepexirouaercs mo kiasuire (F9) mim KHOMKO# . [Ipu »aToM "nenta" camomnuciia uiaM pa3BepTKa
ocumorpada ocTaHaBIMBACTCS.

B pexxume CTOII ectb BO3BMOXXKHOCTh M3MEPEHHS BPEMEH M aMIUIUTY[ CHTHAJIOB. BHU3UPHI 3€IEHOTO
LIBETa PHUCYIOTCS MBIIIBIO IIPU Ha)XKaTOW JeBOoW KHomke. Ilocine WX yCTaHOBKHM BO3MOXKHO IEpeMeELIEHUE
J000T0 U3 HUX MBITIBI0. PaccTOsHHUS MEK1y HUMU MTOKA3bIBACTCS B HIDKHEM JIEBOM YTITY.

¥ [52,,53=1mMKc " ¥ [-3,48.,5,28=8,77B

Boixox u3 pexxrma CTOII o Toii ske kinasuiie (F9).

3.2 3anuchb rpacdumkoB B 6a3y AaHHbIX

Bo3moxna 3amuck rpadukoB B (ail mapaiesbHO ¢ UX MPOCMOTPOM (IpH JABUTAroIeics “neHte”
caMomuciia Wwid paboTaroiieil passeptke ocipiutorpada). s camMommciia peKdUM BKIOYACTCS  UIs
aKTHBHOTO OKHa 1o kiaswuie (F7) U conpoBoKaaeTcsi MEpUOANICCKUM H3MEHEHHEM I(BeTa (pOHA 3aMEpOB.
Bpems 3anucu orpaHudeHO0 00bEMOM HAKOMUTENS KOMITbIOTEpa. 3alHuch MOXKHO MPHOCTAHOBHTH M OISIThH
nponoukuTh 1o kiaasumie (F7). 3ammch 3akaHYMBAaeTCs MO BBIXOAY W3 OKHA CAMOMUCIA, TIPH DTOM
BO3HHKAET auaior: “3anucaTh rpaduk?’, B KOTOPOM MOXKHO OTKA3aThCsI OT 3aIHCH.

Jlist ociprsutorpada no HaxkaTuio Ha kinauity (F7) 3anucpiBaeTcs TEKYIIHiA Kaap pa3BepTKH.

3anucaHHbIC JaHHBIE MOXKHO B JIF00O€ BpeMsi MPOCMOTPETh B MYHKTE TIABHOTO MEHIO MPOrpamMMBbI
3anucs = IIpocmoTp 3anmceii. Bee 3anmucu nmpuBsizaHbl K TEKyIIeMy BHU3UTY BBEIOpaHHOTO KiMeHTa. Mx
MOYKHO BHJICTh TAK)XKE B 3allUCAX MO TEKYIIEeMY BH3HUTY KiueHTa (rmaBHoe MeHio - KiunenTbl = Tekymmii
BH3UT = 3alucy NporpamMmel) U B apxuBe (IJ1aBHOE MEHIO - ApXuB = Bce 3anucu).

Ecnn He mpenmnonaraercss BeieHHE 3amucell O KJIMEHTaX aBTOCEPBHCA M MX BHU3HUTax, TO BCE 3aIMCH
MOTYT MpPHUHAAJIEKATh OAHOMY “KIMEHTY C MMEHEM ‘---" W IyCTOH JaToil Bu3uTa. B 3TOM ciydae HYXHO
OTKJTIOYUTh HATIOMUHAHUS TIPOrPaMMbI 0 HEOOXOAMMOCTH BbIOOpa KiIMeHTa (r1aBHOe MeHio - HacTpoiika =
ABTocepBHuC = Onucanue = BecTH CTPOruii yyer KJIUEHTOB).

MT5D03AMDO0513-A3
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3.3 Pexxum 3anuchb

WNHorma Ui aHanm3a HEUCIPABHOCTEH HEOOXOAMMO 3alucaTh HECKOJIBKO CHUTHAJIOB CO CKOPOCTBIO
orpoca BBIIIE, YeM TI03BOJSIET peXKHUM camomnucna. Pexum 3anmcs = 3anuch CHUTHAJIOB TO3BOJISIET
3amMcath BBIOpAaHHBIE CHTHAIBI ¢ TpeOyeMbIM BpeMeHeM BbIOOpku. O0beM 3ammcu onpenensercs 00beMoM
CBOOOJHOT0 MeCTa Ha KECTKOM JUCKE.

3anuch CUrHANOE Ha BXDAAX 3AaNTEPa B Gaia @g_mmy_x‘ ﬁ

BriiepuTe BXOAL AAA 3ANHCH

BrISepWTE EXOABL NEPMOL SEMEPOE W HaWMWTE kHoMKkY "CTapt" [knasuwy Enter).
OcTaHoeka - kKHomka "Cton”' (Enter).

Hanmerosarue | Mumm.., | Makc..|  »  TMepuog samepos, MKc: 10
[ 250kM 2 1247 1517 | ukanaBxl :
[] 28amm 0o a0 ‘ vt W
[ Piezo 0,000 14405

[ PiezaC HeT aa =l Makcuryra  |12,40

[ RPM HeT HE L

[ ThemoCpl A0 10 - Tekywan sanuce

[ vibra 0000 14408 | Mpostorn

[ +10a 221 192

[[] +2508, 7028 7A0R
b o 4 !

¥ B« 1 1130 1240 —
Bx 2 0,00 400,00 - sl

O _ ;

‘ OTrenHa |

[Iporecc 3amucu okaHYMBAETCS IPU HAKATUM HA KHOMKY «CTOI», IOCIE Yero TeKYIIYIO 3aliCh MOKHO
MPOCMOTPETh, 100aBUTH KOMMEHTAPUHU WIN YIAUTh. [Ipy MOJOXKUTETLHOM OTBETE JJAHHBIC COXPAHSIOTCS, U
HX MOXHO OyJIeT IPOCMOTPETh, BEIOpAB MyHKT IIaBHOrO MeHIo 3anuch = [IpocMoTp 3anmceii. X MOXHO
BHUJICTh TAKOKE B 3aMUCSX 1O TEKyIleMy BU3UTY KineHTa (riaBHoe MeHio - KinenTbl = Tekyuiunii BU3uT =
3anucyu nporpamMmmsl) u B apxuBe (IJ1aBHOE MEHIO - ApxuB = Bce 3anucu).

MT5D03AMDO0513-A3
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4. PaboTta B pexume Motop-TecTtep

Padora B pexume Morop-Tectep TO3BONSET TMPOBEPSATh TOIJIMBHYIO CHUCTEMY, CHCTEMBI
MPEABAPUTENBEHOIO HArpeBa, 3apsjikd, OICHUBATh KOMIIPECCHIO M IPaBHIBHOCTh ycTaHOBKU (a3 ['PM,
paboTy TypOOKOMIIpeccopa M T.JI.

Cnedyem nomuumos, 4mo CKOpOCHmb U MOYHOCHb MEXHUUECKOU OUAZHOCMUKU 3A6UCUN, npexycoe
6cezo, om ypoeHA KeanuuKkauuu OUAZHOCMA, @ NPUOOPLL AGIAIOMCA MOIAbKO CPEOCHEOM NOIYYEHUs
uHpopmayuu, HeodOXe0UMOIL 011 AHANU3A 603MOHCHBIX RPUYUH HEUCHPAGHOCHMEI].

D¢ dexTHBHAS AMATHOCTUKA aBTOMOOWIIBHBIX JIBUTATENICH C TIOMOIIBIO MOTOP-TECTEPOB, TaK XK€ KaK H
IPU UCIIONB30BAHUH JIPYTHX CPEICTB aBTO-IHATHOCTHKH (CKaHEPOB, Ia30aHANU3aTOPOB U T...), BOZMOXKHA
TOJIBKO TIPH HAJIWYWHU Yy MOJNB30BATENsl (IMArHOCTA) ONMpPENEICHHBIX 3HAHUI M HaBBIKOB. K HHUM OTHOCSTCS
YeTKoe T[OHMMAaHWE TMPHUHIUIOB pPa0OThl JABHraTeneil BHYTPEHHErO0 CropaHusi M YCTpPOMCTBa HX
MeXaHMYECKOH YacTH, a TaK)Ke 3HaHHS 00 YCTPOMCTBE M MPHUHIUIAX pabOThl Pa3IMUHBIX CUCTEM JIBUTATEIIS.

HeoOxoqumMble Ui Hadama caMOCTOATENLHOW pabOThl 3HAHUS M HABBIKK MOXKHO NPHOOPECTH B
OpraHu3alMsIX W YYeOHBIX 3aBENCHUSIX, MPOBOISIIMX CIEIUAIbHBIE KYpPChl ISl aBTO-JUATHOCTOB TIO
YCTPOMCTBY, OTKa3aM M CII0CO0aM IMArHOCTUKM JIBUTATEICH aBTOMOOWJICH pPa3JIMYHBIX MPOU3BOAMTEIICH.
Bo3MokHO B camocTosTenbHOEe 00yUeHHE C UCTIONB30BAHUEM CIICIIUATBHON JIUTEPATYPHI.

U3-3a Gomnbiioro pasHooOpas3us Mojieneil aBToMOOMIIEH, TaHHOE PYKOBOJICTBO M KOHTEKCTHAS MIOMOIIb B
MporpaMMe MOTOp-TeCTepa HE COIEPXKHUT MOoAPOOHON HH(pOpMAanUu 00 YCTPOWCTBE M XapaKTEPUCTHUKAX
JBUTATENICH, a TAaKXKe O TapaMeTpax CUTHAJIOB YIIPABICHUS, JaTYHKOB W UCIONHUTEIHHBIX MEXaHU3MOB JUIS
KOHKPETHBIX Mojiesield aBToMOOMIIei. DTH CBENIEHHS COJIEPKATCS B PYKOBOJCTBAX T10 PEMOHTY aBTOMOOHIICH
pa3IMYHBIX MapoK, B KOMIIBIOTEPHBIX 0a3ax JaHHBIX, CO3J[aBAEMBIX IMPOM3BOIUTEISIMA aBTOMOOHIEH |
HesaBucuMbiMu pupmamu (Hanpumep, AUTODATA, ALLDATA, MITCHELL, CAPS, ELSA, TISu 1.11.), B
CIIEIHATM3UPOBAHHBIX CIIPABOYHHUKAX M3maTenbcTB Autodata, Haynes, Jlermon-Asromara, Ilereplpana u
T.IL

HacTtponka Tmna gBuratens

[lepen mnpoBeneHHMEeM IHATHOCTHKH O0S3aTEILHO IPOBEPHTE, KAKOW JBUTaTellb BHIOpAaH B OKHE
«IBUIaTEJIb».

EI zmeruTe 3annce o gevratene

[eurartens I,EI.I'IKB ] Mopagok padoTe ] lasopacnpeneneHmne ] ¥ron onepexeHna |

HaumerosaHwe | MM3 245

Kon. wanuHApoE 433

CucTema saxnraHva

|J:U"|38]'Ib LJ

o~
~

" BeHswHoBLIH

* muzensHeE

Hapsxerwe Boptcem 248 =

0K | COmvena Crpaexa |

Ecnu B 6a3e HeT MOAXOJSINEro JIBUraTessl, ero MOXKHO J100aBUTh, HakaB KHONKY «HoBasi 3amuchb».
[Mopsimok pa®oThl MMIMHAPOB MOXKHO BBIOPATH U3 MPEJIOKEHHBIX BAPUAHTOB, MO0 BBECTH BPYUYHYIO.

B 3aknaake «I'a3opacnpenesieHne» MOXHO YKa3aTh YIJIbl OTKPBITHSA-3aKpbITHs KianmaHoB ['PM. Otu
yriel OyyT oToOpa)kaTbesl Kak IBETHBIC TONS B HCHbITaHUAX JuHamuyeckasi kommnpeccus, Iyascanun
JaBJieHUs HA BIycke, BuOponnarnocruka.

B 3akmagke «Yroa omepexeHHs» MOXHO YyKa3aTh XapaKTEPUCTHUKY pabOThl IEHTPOOEKHOIro
peryisitopa yria Brnpbicka. OHa OyzieT HykHa B Tectax «IlyJibcanuu aBjieHus Ha Boycke», «Ilyabcanus
TOIJIMBA» JIJISl TIPABUIIBHOTO 0TOOpa)KeHHUs TPayCHON MIKaJbl. XapaKTepPUCTUKY MOKHO ITOCTPOUTH B TECTE
«¥YT0J1 BOPBICKA — 10 CTPO6OCKONY» WK «/{HHaMHYeckas KOMIIpPecCcUusi».
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MsmenunTe 3annce o geuratens

[euratens i JONKB ] Mopanok paboTel ] asopacnpefsneHue  Yron onepexedis ]

3EBMCMMOCTE Y13 ONEpEXEHUA BMPbICKE oT ofopoTos
OBopomei ¥ron  OBopomel Yron

| &00 5 2500 31 40
| eo0 10 3000 35

| 1000 14 4000, 40 30
| 1s00] 2 |

| 2000 26 [ |

B=ATs Ms pESYNETATOR MCMEITEHWA ] 10

QumcTits ]

0 1000 2000 3000 4000

OK | OmaeHa Cnpaeka

HacTtpoika cuHXpoHu3aumm (TonbKo Ha nnyHxepHbiXx THB n mexaHnyeckunx cpopcyHkax)

ITse3omarunk [1/1-4/6 moakmounTh yepe3 ycunurens 3apsaa Y 3-I1 ko sxoay IIbe301aT4HK BOPLICKA
(Piezo Clamp) u yKpemuTh €ro Ha TOIUIMBHON TPyOke mepBoro munubapa. OH HYKeH IS MPaBHIBHOTO

0oTo0pa)KeH!s HOMEPOB IWINHAPOB B H3MEPEHUSIX.
Ecnu tormBOnpoBOI OKpalleH, TO MOXXHO JHOO 3a4MCTUTh OT Kpackd, Jbo o0epHYTh (ombroii
HEOOJBIIION YYaCTOK TOIUIMBOIIPOBO/IA M YK€ Ha 3TO MECTO 3aKPEHHTh MbE30JATYNK M 3a)KUM-KPOKOIMI

YCUIIUTECIA 3apdaaa.

[o okoHYaHWH W3MEpPEHHH HEOOXOAUMO YIAIUTE QONBLY C TPYOKH.

Ha 3aBeneHHoM jaBWraTene NpPOBEPUTh CHTHA CHHXPOHU3AIMM, BbIOpaB CHHXpOHHM3auus =
IIpoBepka u Hacrpoiika. IIpu HEyCTONYMBOM CHHXPOHM3ALMU MOXHO IIOJIPEryJINpOBaTh YPOBEHb
cpabaThIBaHUs ABMKKOM «YPOBEHb CHHXPOHU3ALUM (3anuch 3moeo yposHs 015 OANbHEUMUX UCHbIMaHull

nPoOUCXooum npu 8vixooe no KHonke <l omogo»).
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Hu3enk-Tecmep MT104 c AMA-40 15

|’2§ Hcneitanme: Npoeepra cHHXpoHKM3alHK - MTT10 El@
Boixoa Cnpaska
©opMa CHTHaNa Ha Bxofax Piezo u RPM
" Vibro
* Piezo

MC

YpoBeHs CHHXP. OT 4aTUnKa 58

H | i
JJQ Cron ‘ < Hasan | CoToBo > | Otmena |

PexoMenpyercss mcrnonb3oBaTh ypoBHHM cuHXpoHuzanuu 15...25%, 4ro0bl CHU3WTH MOTPENIHOCTh
W3MEpPEHHH yriia BIPBICKA HA XOJOCTHIX 000pOTax, HO Ha OONBIIMX 00OOpOTaX CHTHAJ CTAHOBUTCS OYEHBb
«IITyMHBIM», TIOATOMY TIPH HECTaOMIBHOW CHHXPOHHU3AI[MH HEOOXO0AUMO OYyIeT YBEIHYUTh STOT YPOBEHB (B
OOJIBLIMHCTBE TECTOB YPOBEHb CHHXPOHH3ALIMH 331aETCs HATIPSIMYIO B HAYaJIbHOM OKHE).

MT5D03AMDO0513-A3
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4.1 OunarHocTtuka AKB 1 reHepaTtopa

st mpoBepkn AKB u TeHepaTopa mpeqHa3HAUYEHO HCHbITaHUuE JjaekTpuka = [enepartop. s
JMATHOCTUKMA HEOOXOIMMO IOIKIIOYUTH kabenb AMA4-II11-AKK, mnoakimoueHHBIH KO BXOXIY
«AKB/BATTERY», k akkymyasaropy aromooOwis. WHorma mias Gojee MOApOOHONW JMATHOCTHKH
HEHMCIIPaBHOCTEH IeHepaTopa MONIE3HO MOAKIYATh KPACHBIA pasbeM - "Kpokomui”' («+») He K IUIIOCOBOM
KJIIEMME aKKyMyJIsTOpa, a K BBIXOJHOW KJIeMME reHeparopa. B 3ToM ciydae olleHMBAETCSl TakyKe KauecTBO
CHJIOBBIX TIPOBOJIOB U COCTUHCHU.

Jis mokaza 00OpOTOB M BO3MOXKHOCTH IIPOCMOTpPA OCLMJIJIOIPAMMBI  C  YIJIOBOM pa3BEpPTKOM
HEOOXO0MMO HCIT0Ip30BaTh mbe3oaatunk IJI-A/TIA-6. [Ins u3MepeHus TOKa 3apSIIKH MOKHO MTOIKITIOYHTD
TOKOBBIE KJICIIIH.

HcnprTanue reaepatopa IpOBOAUTCS B HECKOIBKO ATAIIOB.

1. KamubpoBka «0» TokoBbix kiemiedi. Hampsokenne Ha xiemmax AKDB mpu  BBIKITIOYEHHBIX
MOTPEOUTEIIAX IHEPTHH JIODKHO OBITh B mpenenax 12,5...13,6 B misa 12-x BonbroBoi u 25...27,2
1uist 24-X BOJIETOBOW OOpPTCETH.

2. Ha 20-30 cekynn BKirouaercst OMMKHUHN cBer st mpoBepkH 3apspbkeHHocTH AKB. Hanpsokenne He
JOJDKHO YIIacTh HIDKE IIOPOTOBOTO YPOBHS (30HBI JIOMYCKOB IOKAa3aHBl Ha INKAjdax B BHJE
OMPIO30BBIX MPSIMOYTOABHHUKOB). [IprMepHas 3aBUCMMOCTh Mex 1y HanpsukenrneM AKB u creneHbio
pa3psHKEHHOCTH IIPHUBEZCHA B TaOJHUIIE:

Hanpsoxenne AKB, B (12B) 12,6 u > 12,0 11,6 11,3 10,5u <
Hanpsoxenune AKB, B (24B) 252u> 24,0 23,2 22,6 2lu<
Crenens pa3psbkeHHOCTH, %0 0 25 50 75 100

3. Ha 3aBesmeHHoM [BuWTaTelle Ha XOJNOCTOM XOAY TMPOBEPSETCS HANpsHKCHUE Ha KIEMMax
aKKymyssaTopa. HampspkeHue | MyJbCallid JIOJDKHBI YKJIQABIBAThCS B JOMycKa (HAmpspKeHHE
OaTtapen 10DKHO ObITH B mpenenax 12,8...14,5 (25,6...29,0) B).

4. Tlposepsiercst Hampspkenne Ha oboporax 2000+200 o6/mun. HampsokeHune W mMynbcalMu AOJKHBI
YKIaIpIBaThCs B Jonycka (HampsbkeHue OaTapeu J0/KHO ObIiTh B nipenernax 13,5...14,5 (27...29) B).
Brutrounts dapsl (nanbHuii cBet). Hanpsbkenne 6atapen H0KHO HAXOMUTHCS B TEX XKe Mpezesax.

Ecnmu nampsbkenne Oataper yBETMUUBACTCS C POCTOM YaCTOTHI BPAICHUS JBHUTATENs U TajgacT IpH
BKJIFOUCHHH HAarpy3ku ((ap), To HEUCTIPAaBEH PErysIsaTOp HAPSHKSHUS.

Ecnu Hampsbkenue Oataped HIDKe HOpPMBbI M mpH BKIroueHuu (ap (dacrora Bpamenus 2000200
00/MUH) yMEHbIIACTCS, TPUYHMHOW MOXKET OBbITh cab0e HATsHKEHHE pEMHs MPHBOIA T'eHepaTopa,
HEHMCIPaBHOCTh TEHEPATOpa MM HEMCIIPABHOCTh PETYISATOPA HAMPSIKEHHS.

Ecnu Hampsbkenue Oataped HIDKe HOpPMbI M mpH BKIroueHuu (ap (uacrora Bpamenus 2000200
00/MUH) oOCTaeTcs MNPaKTHYSCKH HEM3MEHHBIM, TO TMPHYHHOW SIBJISCTCS HEHUCIPABHOCTH PEryJsaTopa
HAIPSDKCHHSL.

Ecnu Hanpsbxenue 6atapen BbIllle HOPMAaTHBHOTO 3HAYCHUS, TO BO3MOXKHBI CIIEYIONINE TIPUIHHBIL:

" TUTOXOH KOHTAKT B IIEMH OT «+» reHepaTopa JI0 peryiasTopa HanpsHKeHUs;
" TUTOXOM KOHTAKT PEryisiTopa HaIlpsDKEHHS C “ Maccoi” aBTOMOOWIIS;
* IOBBIMIEHHOE TIEPEXOTHOE COMPOTHBIICHHUE B IS BO30YKICHHSI TeHEpaTOpa;
" [UIOXO0E€ COSIMHEHNE “MacChl” MEXKIy IBUTATEIIEM H Ky30BOM aBTOMOOHIIS,
" HEUCTIPABHOCTH PETYNIATOPA HAMPSHKCHUS.
Ha pucynke npencrapieHa ocIu/uIOrpaMMa IpaBIIIbHON paboThI TeHepaTopa.
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. McneiTanme: AKB, renepatop - MT10 QEJ

Bexon Cnpaeka

3anycTute gBuratenb
YeTanosuTe 06opoTsl xonocToro xoaa. O6paTuTe BHUMaHWE Ha NOABMNEHUE ToKa 3apada
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ITpu Hamuumuk Kakux-aubo aehexToB (0OphIB 0OMOTKH reHepaTopa, MpoOoil THOIO0B), OCIHIIIIOrPaMMa
CHUTHaJIa Pe3KO M3MEHUTCS.

[TocTosSTHHBIN TOBBIIIEHHBI YPOBEHb IMYJILCAIIMA MOXET OBITh M3-3a IJIOXOr0 KOHTaKTa reHepaTropa C
AKKyMYJISITOPOM.

Eciau orcyTcTBYeT 3apsHBIA TOK ¢ reHepartopa (HEHCIIPaBEeH pere-peryisrop, KOHTAKTHBIC KOJbIIA,
IIETKH WK OOMOTKH POTOpa), TO MYJIbCAIlMU OTCYTCTBYIOT, a HANpPSHKCHHE MPH 3aBEICHHOM JIBUTATEIC HE
A0CTUTACT MUHUMAJIBHO JOIIYCTUMOTIO.

Ilpu BBIXOAEC M3 CTPOsS OTpHUIATENbHOrO auoma (mpoOoi) ocuuwiorpaMma MyJbCaliid MPUMET
CHEAYIOIMUI BUA!

W o5 i, TR s il
W I
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J L W )

Eciu HeucnpaBeH MONOKUTENBHBIH 1p0 (OOPBIB), TO OCIMIIIOrPaMMa MPHUMET CAESAYIONINI BU/L:

[pu npo6oe MONOKUTETBHOTO JHO0a OCIMIIIOrpaMMa paboThl TeHepaTopa MPUMET CIeAYIOMNH B
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[Tpu oOpbiBe OOMOTKH cTaTOpa OCIIIUIOrpaMMa paboThl reHepaTopa MPUMET TaKOH BHI:
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4.2 AnarHocTuKa cMcTeMbl NpeanycKoBOro pasorpesa

CucreMa TMPENyCKOBOIO pa3orpeBa B 3aBUCHMOCTH OT JIBUTATENs MOXET OBbITh peann3oBaHa IIo-
pasHoOMY:

B dopkamepHbBIX M BUXpEKaMEPHBIX JBUTATEISIX UCIOJIB3YIOTCSA, KaK IPABHIIO, CBEUN HaKaIHMBaHHMSL.

B ABUTATCIIAAX C HEITOCPCACTBEHHBIM BIIPBICKOM TOIINIMBA MOT'YT MCITIOJIB30BAaTHCA KaK MHAWBHUAYAJIbHBIC

CB€YM HaKaJIMBaHUA B KaXJIOM MNUIMHAPE, TaK W CHUCTEMbI IOJ0Orp€Ba BIIYCKHOI'O BO3AyXa

(anmexkTpudeckue wim ¢ hakenbHOH CBEYO).

YroObl moazepkaTh YCTOHUMBYIO pabOTy IM3eNns cpasy MOCie ero Mmycka, B HEKOTOPBIX CHCTeMax
MpeIBapUTEILHOIO Pa30rpeBa CBEYM HaKaja OCTAIOTCS BKIIOYCHHBIMHU €llle Kakoe-To Bpems (10 3 MHHYT).
Tak obecrieunBaercs Oojiee ycroiunBas padboTa MOTOpPa, YCKOPSIETCS €ro MPOrPeB, CHIXKAIOTCSA TOKCUYHOCTh
BBIXJIOIIA U YPOBCHb IIYMHOCTH.

CTaH[lapTHbIe CTEPKHEBLIC CBCYU HAKAJTUBAHUSA

OHU UMEIOT TaKyIO HarpeBaTeNbHYIO CITUPailh, COMPOTHUBIICHHE KOTOPOU HE M3MEHSIETCS C TIOBBIIIEHUEM
Temmepatypsl. [103ToMy OHU TOTPEOJIAIOT BCEria OMHAKOBBIN TOK.

CBeun HAKATHBAHUA /151 00J1ETYEHHOT0 MyCKa

OHM UMEIOT HarpeBaTelbHYIO CIHpalb, COINPOTHUBICHHWE KOTOPOW W3MEHsSeTcs IpH HW3MEHEHHH
Temreparypsl. CHadaja COIPOTUBJIEHHE HHU3KO€, TaK UYTO 4epe3 HarpeBaTelbHYIO CIHpallb IMPOTEKAET
Oonpiroii Tok. TemmepaTypa mogHuMaercsi ObICTpee, YeM B CiIydae CTaHJAPTHBIX CBEUECH - B pe3ylbTaTe
3TOr0 COKpallaercsl BpeMs IMpEeABapUTENbHOrO pasorpeBa. IIpy NOBBIIEHUMH TEMIIEPAaTypbl MOBBIIIAETCS
COIIPOTUBJIEHHE, B PE3YJIBTATE YETO YMEHBIIAETCS TOK.

Crep:kHeBble cBeun HakaauBanus QGS

CrepxHeBble cBeun HakanuBaHus QGS HarpeparoTcs oueHb ObIcTpO. OHU TpPeOYIOT CIEIHAIBHOTO
ycrpoiictBa ynpasienus QGS.

Camoperynupymommecsi CTep:KHeBble CBeYU HAKAJTUBAHUS

Tak Ha3bpIBacMble CTEp)KHEBBIC CBeYM HakanuBaHus SRM HMEIOT HarpeBaTelbHYIO CHHpalb H
pEryJIMpOBOUHYIO chupaib. HarpeBarenmpHas chnupanb HarpeBaeTcsi O4eHb ObICTpO. PerymupoBouHas
CIupaJb MOBBINIAET CONPOTUBIICHUE IIPHU NOBBIIICHUN TEMIIEPATypbl. BCileACTBHE CBOMCTB PEryIupOBOYHON
CIIMpaJI TaKas CBeYa HaKAJMBAHUS OYCHb OBICTPO HArpeBaercs, a MpW JOCTH)KEHHH TEMIIepaTypbl Harpes
aBTOMATUYECKH MOHUKAETCSI.

Temnepatypa (*C) Tok (A)

1100

1000 /f,f”F___ 100

200 a0

S00 20

700 70

€00 &0

500 50

400 40

300 30

200 20

100 ) 10— 11|_|r1r

0 ] INRER
10 20 30 40 10 20 30 40

CamopernynUpylWanAcA CEeYa HakanneaHwA
B CTepwHEeBaA cEeYa HakanWeaHwA QIGS

CEEYa HaKanWeaHwa ona o0nemneHHon Nycka
B CTaH4apTHaA CEeYa HaKkanweaHnA
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Yaime BCero CBeYM HaKaJIMBAaHHS MPOBEPSIOTCS oMMeTpoM. OIHAKO MPOBEPKY BBIOIHHUTH OBICTpEE,
€CIIM M3MEPUTh IMPOTEKAIONIMK B MX IeNMM TOK. Ecim OJIOK ympaBiieHHMs CBEYaMU YIPaBJIICT TOKOM Ha
KTyl CBeuy 10-oTaenbHocTH (Hampumep, Mercedes 6XX), To MOKHO HCITOIB30BaTh TOKOBEIE Kineru KT-
6A nwnu KT-14 v npoKOHTPOIUPOBATh TOK KaKIOH cBeun. ECiiu Bce CBeUM COCIMHEHBI OOIIeH IIMHOM, TO
TOK MOXET JIOCTUTaTh OY€Hb OONBIINX BEIUYMH U U3MEPATH €ro HYXKHO TOKOBbIMHU Kiemamu KT-14. [pu
WCIPAaBHBIX CBEUAX HAKaJWUBaHMS THUIIMYHBIC 3HAYCHHUS CHJIBI TOKA JJIS YETHIPEXIMIUHAPOBOIO JIBUTATEIS
Haxogiares B npenenax 40-48A cmycts 10 ¢ mocie BrimoueHus. Ecnm, Hanpumep, 2 cBeun u3 4-x
HEHCITPaBHbI, BeMWYMHA cUbl Toka Oyner Bcero 20-24A. IIpocMoTpeTh pe3ynbTaThl U3MEPEHUH MOXKHO B
PSKHUME caMOIKCIIA.

4.3 AlnarHocTUKa COCTOSIHUA LIMNTMHOPONOPLUHEBOW Irpynnbi

HyCKOBbIe CBOMCTBA M KaueCTBO Cropanus y JU3CJIbHOTIO ABUTaTC/Id CUJIBHO 3aBUCAT OT JOCTUTa€MOI 0O
JaBJICHUS CXKaTHA. HOSTOMy YTCUKMN M3 KaMCpbl CropaHus IOJDKHBI IIPOBEPATHCA IIPpHU KaXIOM 6oiee
TIIATCIIBHOM ITOMCKEC HeHCHpaBHOCTeﬁ. K xmaccuueckum METoJaM TaKoi IIPOBEPKHU OTHOCATCA IPOBEPKa
KOMIIPECCUMH TTpU HyCKOBOﬁ YacCTOTC Bpalll€HUA KOJICHBaJIa U TECT NMaACHUSA TaBJICHUA.

4.3.1 UamepeHune komnpeccumn

CaMbIM OBICTpBIM, MPaBja HE BCET/Ia TOUYHBIM M JOCTOBEPHBIM METOJIOM OI[CHKH KOMIIPECCUU SBJIACTCS
METO/I U3MEPEHHs TOKa craprepa mpu npokpytke aurarens (ucmsitanue HIIT = Komnpeccus (Mo Toky)).
Juis aroro u3aMepeHus ucroib3yorcss Tokopbie ke KT-14 wnm ux momudukarnuu. X HeoOXoaumo
MPHIENAT, Ha TPOBOJA NHMTAaHHSA cTapTepa (WJIH Ha IMPOBOJ, MOAKITIOUEHHBIH K MOJIOKHATEILHON HIIH
OTPHUIATEIBHOM KIIeMM€e akKKyMmylsTopa). McheiTaHWe MOKHO IMPOBOAMTL W 0€3 HUX — B DTOM Ciydae
HCIIOJIB3YIOTCS MYJIbCAIIMU HAMPSHKEHUS aKKyMYJISITOpA [T OLICHKH MTOTPEOIsIeMOro CTapTEePOM TOKa.

Jlist GIOKMPOBKK 3aIlycka IBUTATENs HEOOXOAMMO OTKIIOUNTH TomauBomoxauy (Ha THBJI oObrumo
CTOSIT DJIEKTPOMArHUTHBIE MM BaKyyMHBIE KiIananbel). Eciy Ha IBUraTesie IpUCyTCTBYET JaTYMK MO0 CHUS
pacnpensana (gatduk ¢asel), TO €ro CHTHAJI MOKHO HCIIOIB30BaTh IS CHHXPOHH3AIMH, MTOIKIIOUYHB €ro
BBIXOJ NP IIOMOINM TOAXOoAmero orBerBuTenas k Bxomay Bx1(IN1). B sTom ciydae MOKHO TOYHO
YCTaHOBHUTH COOTBETCTBHE U3MEPEHUN HOMEpPaM IIHIUHAPOB.

HWcnprranne HaI0 MPOBOIUTD MPH TIOJTHOCTRIO OTKPBITOH IpOCCenbHOM 3acionke (eCciii OHa €CTh).
|@ Mcneimanue: Komnpeccua - no tory - MT10 L_JL:I’J

Beixoa  Cnpaeka

WcnbiTaHue oKoOHYEeHO

N — L

HanpaseHue Gatapen, B MpMpaweHWe TOKS B WMAMHARE:X, &

(=T

A |E| < Hazan | z | OTtmeHa
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ITo pesyapraTaM uU3MepeHHs CTPOUTCA TIpaduk abCOMIOTHOIO MpPHpALIEHUs TOKa CcTaprepa IO
HWIMHAPAM W BBIYUCISETCS OTHOCUTenbHast kommpeccus. 3a 100% Oepercss mMIMHIP ¢ HAUOOIBIIUM
MPHUPAICHUEM TOKA.

Kpome oreHkr m3MeHeHMsl CHITbI TOKa, CIeAyeT o0palaTh BHUMAHKUE Ha ITyCKOBYIO YacTOTY BpPAaIICHUS
KOJIeH4aToro Baja. Kak mpaBmiio, oHa JODKHA HaxomuTbes B auanasoHe mexay 200...250 o6/muH mpu
npupamenuu cuibl Toka 6onee 30 A. [IpeBbilieHre YacTOTHI BpalleHUsT KoJieH4aToro Bana rpanuisl B 300
00/MuH M HapacTaHnue cuiibl Toka MeHee 30 A yka3bIBalOT Ha M3HOIICHHOCTh JBUTaTels. B aToM ciydae
CITellyeT MPOBECTH M3MEPEHHE KOMIIPECCHH Mo muianHapam. Yactore! Bpamenus ke 200 06/MHH MOryT
OBITH ITPU HEUCTIPABHOCTH CTapTepa, CEBIIEM WIIM H3HOIICHHOM aKKyMYJISITOpE.

[Ipu ouenke kpuBOW cuiibl TOKa cTaprepa wim HanpsbkeHus AKDB B mpoBepke yyacTByeT HE TOJIBKO
KOMITpeCcCHsl B UJIMHJpaX, HO U caMm cTaptep. [Ipu nedekTHOM craprepe ¢ M3HOMIEHHBIMU HIETKAMH I
MOBPEKIACHHBIM KOJUIGKTOPOM Ha KPHBOW OyIyT BHIHBI ATHUIHWYHBIC MUKH TOKA HJIM HANpsDKeHUs (Ha
rpaduke OyJaeT BBIMVIAACTh Kak IIyM). B 3TOM ciydae M3MepeHHe KOMIIPECCHH STHM METOJOM HE JacT
MIPaBUJIBHBIX PE3YJIbTATOB.

TouHO M3MEPUTH 3HAYECHHS KOMIPECCMM MOXKHO IpH mMmomoinu natumka naenenus -8/ u ero
momudukanuii (ucnerranne IIIIT = Kommpeccorpad). Jns MpOBENEHHS STOr0 HCIHBITAHMS TaKKe
HeO00XO0AMMO OTKJIIOYUTH CHCTeMY TOIUIMBOMOJAa4M. B 3aBUCHMOCTH OT KOHCTPYKLHWHU IBHUTATENs AATUYUK
4epe3 JIOMONHUTEIbHBIC MEePEXOJHUKH YCTaHABIMBAeTCsA JHOO BMECTO (OPCYHKH, JIMOO BMECTO CBEUH
HakanuBaHus. [lo OKOHYaHMM Ka)KJOTO MCHBITAaHUS BBIYUCIIACTCS MAaKCHMallbHOE JaBJjeHHE B LIUIUHApPE, a
Ha Tpaduke oToOpaxkaercs (opma W3MEHEHHsS MAaBieHUs. [leped nauanom usmepenuil He 3a0yobme
npouszeecmu YCManogky Hyas oamuuxa oasnenust (knonka <yem.Q amm).
|~§ WMcnbitanue: Komnpeccorpad - MT10 [;_]EI

Boixoa  Cnpaeka

HenbiTaHne oKoOHYeHO
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@ e e ﬂ Pecrapt |ﬂ < Haszag, CoToen > | Otmena |

11 u3MepeHusT MaKCUMallbHOM KOMIIPECCHHM MCIBITAHWE MPOBOAMUTCS C IIOJHOCTBIO OTKPBITOM
JPOCCENbHOI 3acioHkoi (ecinu oHa ecTh). JIJIsi MONHOW OIEHKH PEKOMEHIYETCsl TMOBTOPHO IMPOBOAUTH
HCIIBITAHNE ¥ C TTOJHOCTBIO 3aKPBITOH APOCCENBHOMN 3aCIOHKO# (eciu oHa ecTh). IIpH MOIHOCTBIO OTKPBHITOM
3aCJIOHKE B LWJIMHAPBI IMOCTYNNAeT MAaKCHUMaJIbHO BO3MOXKHOE KOJIMYECTBO Bo3ayxa. Ha pesynbrar
W3MEpPEHH B 3TOM CIIydae B OCHOBHOM BJIHSIOT OOJIBIIME YTEUKU BO3/yXa, HAMPUMEp, TP CHIILHOM U3HOCE
KOMITPECCHOHHBIX KOJEll, KPYIHBIX 3aJupax Ha CTCHKaxX LWIMHAPOB M MOpPIIHEH, TpemuHax B Ooke
LWJIMHAPOB U NOPUIHSX, IIPOrapax M <«3aBUCAHUU» KJIANAHOB U T.JA. [Ipy MONMHOCTBIO 3aKPBITOM 3aCIOHKE B
LWJIMHAPH! [OCTYNAeT MHHMMAIbHOE KOJIMYECTBO BO31yXa. BOCIOIB30BAaBIIMCH 3THM METOAOM, MOYKHO
BBIYMCIIUTh HE3HAYMTENbHBIC YTEYKH BO3JyXa, Hampumep, oOpasyrommecs MpH aeopMari CTep:KHS
KJIallaHa UJIM U3HOCE €ro CeUIa, Iporape MpOKIAJAKU TOJIOBKU U T. 1.
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Kommpeccuio u B OCH3MHOBBIX, ¥ B TU3EIBHBIX MOTOPAaX, KaK MPaBHUIIO, H3MEPSIOT «Ha TOPSIYyI0», TIPH
paboueit niu 6;m3KoM K padoueii Temnepatype moropa (80 — 90°C). [Ipu 3TOM 3a30pbl MEXK/Ty TTOABUKHBIMH
neransmu LT u Bs3kocTh Macia MuUHUMalbHBL. CreqyeT MOMHHTH, YTO KOMIIPECCHS B Pa3orperoMm
JBHUTaTENE BCeraa Oyzaer Oomblie, 4eM MPU MPOBEPKE «HA XOIOJHYIO.

[Ipu 3arpynHeHHOM TMycKe MOTOpa KOMIIPECCHIO PEKOMEHIYEeTCS U3MEpATh <«Ha XOJIOAHYIO»
(TemMmepatypa aBHTaTellsi COM3MEpHMa C TEMIIEPATypOll OKpY)KAaloIIero Bo3ayxa). B aTux ciywasx u3-3a
cunpHOro u3Hoca geraneil LI uiu npu 3ajeraHny NOPUIHEBBIX KOJEL IABJICHUE MOKET CHUXKATHCS B JIBa
paza. [locne mycka u mporpeBa KoMIIpeccHs, Kak MpaBUjIo, YBeIUYHBaerca. Bor nmoyemy «mmoiiMaTh» Takyio
HEHCIPABHOCTh MOYKHO TOJIBKO MPU KOMILIEKCHOM TIPOBEpKE.

Pabouyro BelMMYMHY KOMITPECCHU JIBUTATENSl MCIPABHOrO (HOBOIO) aBTOMOOWIIS YKa3bIBAIOT 3aBOJIbI-
MPOU3BOJMTENN B HHCTPYKIUSAX 110 OOCITY:KUBAHUIO U PeMOHTY. Kak mpaBuiio, y aTMOC(EpHBIX TU3EIbHBIX
MoTopoB ¢ uctipaBHoi L{I1I" kommnpeccust, u3MepeHHast «Ha TOPSIyIO», JOJKHA COCTAaBIAThH He MeHee 25...30
aTM, a pa30poc ee 3HAYEHUH MO HWIMHAPAM He JIOJDKEH MpeBbImath 2...5 atM. Y JIn3eNbHBIX ABUTaTENeH ¢
HAJTyBOM KoMIpeccusi Hibke — mopsinka 22...25 atMm. [lpu u3MepeHuu cliefyeT Y4WUThIBaTh THUHAMHUKY
HapacTaHusi Kommpeccuu. Eciu Ha TepBOM TakTe C)KAaTUS DPETHCTPHpPYyEMOe JaBJIE€HHE HU3KOe, a IpU
MOCJIEYIOIINX OHO BO3PACTAET, 3TO CBHICTEILCTBYET 00 M3HOCE KOJIEIl, MOPIIHEBIX KaHABOK WJIN/H CTCHOK
HUJIMHIIPA.

Ha pesynvmamut 3amepos enusiem mMHozo paxmopos.

Hzmepenue xomnpeccuu HeoOX00UMO HPOBOOUMb HPU NOTHOCMBIO 3APANCEHHOM AKKYMYIsmope u
UCNPABHOM Cmapmepe, MaK KAk CKOpOCMb 8paujeHus 0sueameis npu npoKpymKe O4eHb CUIbHO 8ausem Ha
pesynomamul usmepenuti. Hamepenus 00aiicnvl npogooumsca npu ckopocmu eépawjenusn ne menee 200
06/mun.

Bmopuim ycnoguem snsaemes omcymcemeue conpomueieHust 80 8NnycKHoOM mpyoonpogode, mo ecmb He
00J1)CHO ObIMb 3AKPLIMBIX 3ACIOHOK U 3A0UMBIX 6030YUHBIX (PUTLMPOE, KOMOPbIe MO2YM CYUECMBEHHO
CHU3UMb NOKA3AHUSA KOMAPECCUU.

Tpemvum ycroguem 00124CHO ObIMb NPoBedeHUe UsMEPEHULL 8 YCI08USX, NPUDTIUNCEHHBIX K PEAIbHbIM.
Bce cgeuu u ¢hopcynxu He GuIKpYUUBAIOMC - AUUb NO OOHOU. DMO 00BACHAEMCs meM, 4mo eciu
BLIKDYMUMb C8e4U U3 8CeX YUTUHOPOB - 3HAYUMENbHO 803DPACEM CKOPOCHb 8PALYEHUs KONEHUAMOo20 8aid,
4mo 6 umoze npugedem K 3a8blleHHbIM noxkazamensim. Henv3s ucnonvzogams nycko3apsaonvle yCmpoucmed.
Kpome moco, 0ns gvinoca okonuamenvHo2o ouacHo3a HeoOXooumo npoeepsmsb KOMAPECCUro Ha X0100HOM
dgueamene, maxk Kak HA 20psyem 603MOdcHul owudku. OwubKy 803HUKAIOM 6CNIeOCMEUe MO20, YMo Ha
CUTbHO U3HOUWIeHHOM Oguzamene cpasy HOCle e20 OCMAHO8KU 803MOJicHO ynaomuenue LI maciom,
nonaoaowum yepes mMpyoKy Omcoca KAPMeEPHbIX 2a308 60 6NYCKHOU MpyOonposod, a makdce npu
HEeUCNpAGHOCMU  YIJIOMHEHUNl MYPOUHbl U CONPAdNCEHUs. KAANAHa — HANpAGIAwue - MACI0CbeMHblE
KOINAuKu. JJanuylo nepenposepky MOJICHO He NPOo8OOUns Npu YCI08UU, eCliu PACXo0 MAcla 8 dsucamene He
npesviuwaem 100-200 epamm na 1000 kuromempos.

Yemeepmoe ycrogue - ymoOvl CHU3UMb GEPOSIMHOCIL OWUOKU NpU OUACHOCIMUPOBAHUU COCMOSHUS
L' u knananos no pe3yromamam 3amepa KOMAPECCUU HYXHCHO NePenpoeepums 3azopvl 6 KIANaHax u
COCMOosIHUe KYNauKo8 pacnpedsaid.

Cobniodenue gcex dmMux Ycro8uil 8 3HAYUMENbHOU CMENeHU CHUNCAem BepPOSIMHOCTND HeNnpasUIbHbIX
66160006 0 cocmosinuu LTI u k1ananog no pes3yavmamam 3amepa KOMNpeccuu.

4.3.2 NpoBepka pabotbl 'PM

IIpocToii 3amep KOMITpECCUU HE MO3BOJISET B MOJIHON Mepe olleHuTh coctosinue LIIT, T.x. Ha pe3ynbTaT
W3MEpEHH OKa3bIBaeT BIWSHHUE M MPaBUIBHOCTh ycTaHOBKH (a3 ['PM. Vcnonb3oBaHue gaT4urKa JaBiIcHUS
J-8/1 mo3BonsieT OIEHUTh MPaBUIBHOCTh YCTaHOBKH (a3 Oe3 pa3OopKH IBUTATENS W OLEHUTH padboTy
ra3opacnpe/ieliuTeIb-HOTO0 MEXaHW3Ma B JWHAMHUKE Ha paboraromieM apuratene. s 3TOro CIy:KUT
ucneiTanue I = JIlnnaMuyeckas KOMIIPeEcCCHs.

Ha cnenyromem pucyHke mpeacTaBiieHa AMarpaMMa U3MEHEHUsS NaBJieHHA B LUIMHIApE 4-X TaKTHOTO
nu3enbHoro /IBC, 6e3 BOSHUKHOBEHUS TOPEHUS.
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I'paduk 3emeHOro MBETa MPEACTABISICT COOON CHTHA, OJIYYCHHBIN ¢ qaTUYMKa JaBJICHUS.

BepTukasbHble KpacHbIC JHHUU TOKa3bIBAIOT MOMEHT BIpbICKa (MPH YCTAaHOBKE HA TOIUIMBHYIO
TpyOKy mbe3omaTyrka). Eciu mbe30aTyiK yCTAHOBJICH Ha TPYOKY TOTO K€ HUJIMHAPA, B KOTOPOM
MPOU3BOJMTCS M3MEPEHHE JABJIEHUS, K HEll HEeoOXOAMMO IMOAKIIOYHATh HCIPaBHYIO (OPCYHKY.
MOXHO YCTAaHOBHTH IbE30JATUYNK HA TOIUIMBHBIE TPYOKHM APYIMX HWIMHAPOB (yKazaB HOMEp
MUIMHAPA B DJKpaHe HACTpOWkHM Tecrta). Ho B 3TOM cCiaydae yroa BIPBICKA MOXKET HEMHOIO
OTJIMYAThCSl OT PEaJbHOrO M3-3a OOJBIIOH HEPAaBHOMEPHOCTH BpAIICHHs KOJICHBAda MPH OIHOM
HepaboTaloIIeM HJIHHPE.

duoneroBas U CHHsS 30HbI — 30HBI OTKPBITHS BBIMYCKHBIX M BITYCKHBIX KJIANIAHOB (B3ATHIX M3
omucaHus aBuratens). Briarouarorces «pmaxkom» «3onbD». [llkana B rpagycax U MHIUTMCEKYHIAX
nepeKmoyaeTcest «HIakkom» «[1».

Knomnka " yer. 0" ycramapmuBaer O "Y -mKkajbl” npu atMOChEepHOM JaBiIeHUH (Oamuuk oasienus
00J12iceH Gblmb NOOKIIIOYEH K aoanmepy).

%HHI/I kinapuiia ' F7" - 3armuck BUAMMOM YacTh B 0a3y JaHHBIX

v knapum " Ctr|" + " F7" - 3anuck Bcero mpuHATOr0 B 6a3y JaHHBIX
Kuonka " Crapt" nmm " Cton" mepekiioyaer mporpaMmy B COOTBETCTBYIOIIMHA PEKUM.

OneMeHT ympaBiieHus Y-IIKajda" YCIOBHO pa3lieleH 10 BEpPTHKANIM Ha Tpu oOjactu. [lpu
HABEICHUM MBIIIN Ha KaXKIYI0 M3 ITHX O0JACTEH COOTBETCTBYIOIIMM 00pa3oM H3MEHSETCS BUJ
Kypcopa. BepxHsisi U HWXKHsSS M3 BBIINICYNOMSHYTBHIX OOJIACTEH CIyKaT A M3MEHEHUsS pa3Maxa
rpaduKa cUTHajIa CBEpXy M CHH3Y, COOTBETCTBEHHO. CpenmHsisi — JUisi CMEIIeHUs] BCero rpaduka 1o
BEPTHKAIIH.

[lonmp30BaThCs ympaBieHHeM sjeMeHTa 'Y-mkana' mgyume B pexume "Crom”, T.K. BO Bpems
UCIIBITAaHUsT BO3MOXKEH TMPOMYCK IAKETOB MaHHBIX OT ajanrtepa (OpOmycKH OyIyT BHIHBI Ha
"Ilanesu HaBUTamUM").
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OneMeHT ympaBieHus ' HaBuraumoHHasi maHeJib" JOCTYIIEH TOJBKO B pexxume " Ctom" u Takxke
WMEET TPU YYBCTBHUTENbHBIC sl MBI oOnactH. C TOMOIIBIO JIEBOH KHOMKHA MBIIIH MOXKHO
nepeMenarh Kak TPaHUIBl OOJIACTH MPOCMOTPA, BBI3BIBAas TEM CaMbIM HM3MEHEHHE MaciiTada 1o
TFOPU30HTAIH, TaK U caMy 00J1acTh MMPOCMOTPA 110 BCeH auHe daiina.

HaxxaTtue J1eBOi KHOIIKM MBIIIM CJI€Ba WM CIIpaBa OT 00JacTH IIPOCMOTpa IepeMeniaer e€ K TOUKe
Kypcopa, He U3MeHSS €€ NINTENbHOCTE. TakKe MpH HakaToi kiasuie <Shift> mepemsuraer Tompko
COOTBETCTBYIOIIYIO IPAHHITY BUIMMOCTH.

OnemenT ympasieHus " Ilanenb otoOpaxkeHuss" [OCTyNmeH TONbko B pexmme " Crom" mist
M3MEHEHUS JITUTEIBHOCTH U TIOJIOKEHUS Kypcopa.

JI1st IPOKPYTKH 110 OCH X MOKHO HCIIONB30BaTh KOJIECHKO MBIIIH. Y aepkuBas kiaapumy " Ctrl" wu,
Bpalliasi KOJISCCUKO MBIIIIH, MOXHO U3MEHSITh MaciuTad 1o ocu X.

Fopﬂ‘me KJIaBHUIIINA

<Shift>+<cTpeinka BBepX-BHM3> - H3MCHCHHME pa3Maxa rpaduka CHUTHAJA AKTUBHOW MaHEIH
OoTOOpaskeHUsI.

<cTpeJiKa_BBePX-BHH3> - CMellIcHH e TpadKa CUTHAIa aKTHBHOW MaHETH 0TOOpaXKeHUS 1m0 ocH Y.

<Ctrl>+<cTpesika BBepX-BHH3> - H3MCHEHHME pa3Maxa rpaduKa CHTHaja aKTHBHOM TMaHEeIn
0TOOpasKeHUSI.

TI'opsavyue xkaaBUIIM TOJBKO B pe:xkume "' Cton”
<+>, <-> - H3MEHEeHHUs MaciTada MpocMOoTpa Mo OcH X

<cTpeJiKa BJI€BO> - [IEPEMEIICHHE KypCcopa BJICBO
<cTpeJiKa BIIPaB0O> - MiepeMEIlleHNE Kypcopa BIIPaBo

<CtrI><+> - yBenuuuth (yMEHBIINTbH) BBIICICHHYIO 00JIaCTh 10 pa3Mepa OKHa
<CtrI><-> - oTMEHHTh H3MEHEHHE BBIJCICHHOW 00JaCTH 10 pa3Mepa OKHa

<CtrI><crpeaka BjeB0> - iepeMeIlleHUE BU3HPA BICBO HA OJIMH 3aMep
<CtrI><crpeaka BnpaBo> - riepeMelieHie BU3Upa BIIPABO HA OJIMH 3aMep

<Shift><crpenka BnpaBo> - Ha4yaTh BbIACICHHE 00JacTH rpaduka ¢ TEKyIIeH MO3MIUU BU3Hpa
BIpaBo (1o mUKcenam)

<Shift><crpenka BJeBO> - HauaTh BbIICICHHE 00JACTH rpaduka ¢ TEKyIIEH MO3MIUN BH3HPA
BJIEBO (10 MHKCEIam)

<CtrI><Shift><cTpenka BnpaBo> - HayaTh BbIeICHIE 00JacTH rpaduKa ¢ TEKyIeH O3HIINUH
BU3HMpa BIpaBo (10 3aMepam)

<CtrI><Shift><crpenka BieBo> - HauaTh BblIe/IeHNE 001aCTH TpadUKa C TEKYISH TTO3UIIUN
BH3Mpa BJeBO (110 3aMepam)

<Home> - nepeBOAUT Kypcop K Havaly BUAUMOMA 00IacTH
<End> - nepeBoauT Kypcop K KOHILY BHIMMON 001acTH

<Shift><Home> - BbiIenuTh 001aCTh OT TEKYIIETr0 MOJOKEHHS BU3KMPaA JI0 Hadasa o0JIacTu
BHUIUMOCTHU
<Shift><End> - BbinennuTh 001aCTh OT TEKYIIETro MOJOKEHUS BU3HUPA J0 KOHIA 00JIacTH

<PgUp> - nepeBoauT 001aCTh BUANMOCTH Ha MPEABLIYIHIHA KaJp ¢ CHHXPOHU3AIHEH 110 BepIIHHAM
(ecnu oH ecTb)
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<PgDn> - nepeBoauT 00JaCTh BUAMMOCTH Ha CIEAYIOUIMH KaJp C CHHXPOHM3AIMeH 10 BepIInHAM
(ecnu oH ecTb)

<CtrI><PgUp> - noctpaHHYHOE BBIZCICHHE BIEPE]I
<CtrI><PgDn> - noctpaHru4YHOE BbIJCICHHE HA3a]l

Ha rpaduke pucyercs quarpamma, XapakTepHU3yHomas OIUH MOJHbIN IIUKIT paOoThl aBuraTeis, T.e. 720
rpaj. WM J1Ba 000poTa KOJeHBaIA.

Korzma nopiiens mocturaer BepxHeid MepTBoit Touku (BMT), TO OJHOBPEMEHHO C 3THM JOCTHUTAETCs
MaKCHUMYM JIaBJIeHUs B IIHIMHJpPE. Tovuka MakcuMyMa JaBlieHUs Ha rpad)uke 0JJHO3HAYHO HIICHTH(UIHPYET
BMT. Pa3Huna Mex 1y Ha4ajaoM BOpbICKMBaHUs ToriuBa 1 BMT ecTb yron BIphIcKa.

Bropyio BepxHIOIO MEPTBYIO TOUKYy B ¢haze Bbimycka (360 rpam), HaswIBAIOT CEPEIMHON 30HBI
MEPEKPHITHSL KJIAaHOB. 30HA TEPEKPBITHS KIIalaHOB - 3TO Korja B (hase BBIMyCKa BITYCKHOHM KIamaH
OTKpBIBAaeTCs Tepe]] TeM, KaK 3aKpOeTCs BBITYCKHOM, T. €. B 3TOT MOMEHT o0a KiianaHa OTKPBITHl. MOMEHT
OTKPBITHSL BIIyCKHOT'O M 3aKpBITHS BBIIYCKHOI'O KjanaHa orcTouT or BMT, B OCHOBHOM, Ha OJIMHAaKOBOM
paccTosiHUM. JTO 3HAYMT, YTO BIYCKHOM KJalaH OTKpPBIBA€TCA Ha HECKOJBKO rpaxycoB panbiie BMT, a
BBIITYCKHOM KJIamaH 3aKkpbiBaercs nosxe BMT.

Ha rpaduke cepenuny 30HbI MOXKHO ONPEETUTh N0 HaYaIy chiaja JaBlieHus, mocie (hasbl Beimycka. [1o
rpadMKy MBI JOCTOBEPHO MOXKEM KOHTPOJIHPOBATH TOJBKO HAYAIO OTKPBITHS M 3aKPBITHS BBITYCKHOTO
KianaHa. Hayano OTKpBITHUS M 3aKpbITHS BIIyCKHOTO KJIallaHa TOYHO OIPEACNIUTh 3aTPYAHHUTENBHO,
BO3MOYKHO JIMIIb TIPHOTH3UTENHHO OIICHUTH.

I'paduik n3MeHeHns aBIeHUS B HJIMH/IPE 32 TIONHBIN IIUKJI TIPUBECH HA CISAYIONIEM PUCYHKE.

A - 30Ha TOTOBHOCTH
ITopmiens B BMT.
ConepkuMOe IMIINHIPA CXKATO.
O0a knanaHa 3aKpbITHI.

B - 3ona mommuocTu
O0a Kianana ocTaroTcsl 3aKPBITHIMH.
[TopiiieHb OBICTPO BO30OHOBHUII IBUYKCHHE.
CKOpOCTh MOPIIHS AOCTUTAET MPENSTbHOTO 3HAUCHHS B CEPEIMHE MyTH.
CKopocTh MOpIIHS OBICTPO YMEHBIIIACTCS B KOHIIE XO/1a.

C - 3ona Bakyyma 1
O0a KianaHa ocTaroTcsl 3aKPBITHIMH.
COpoc naBneHust B MUIHHIPE, OBICTPOE MBMKEHIE TIOPIITHS BHU3 CO3/IAJI0 BAKYYM.
BBIITyCKHOM Ki1anaH TOTOB OTKPBITHCS.
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D - 3ona Havana BBIXJIONA
BeintyckHoil knanan otkpeuics 1o HMT.
ITopiiens 3aBucaer B HMT.

E - 3ona BeIxs10MA
[MopieHb OBICTPO BO30OHOBHII JABUKEHUE.
[Nopiens ynanser coaepanue MUIHHAPA Yepe3 OTKPHITHIA BBITYCKHOM KIIaraH.
CKOpOCTh MOPIIHS AOCTUTAET MPENSTbHOTO 3HAUCHHS B CEPEIMHE MyTH.
CKopocTh MOpIIHS OBICTPO YMEHBIIACTCS B KOHIIE XO/1a.
OTKpbUICA BIIYCKHOM KJIamlaH.

F - 3ona ycraHoBKU B HYJIb
ITopiens 3aBucaer B BMT.
Krnanan BeIxsona 3axkpeiics.
BnyckHoli Ki1anaH NpoJIoJIKaeT OTKPbIBATHCA.

G - 3oHa BIycKa
BnyckHol Ki1anaH OTKpBUICS.
[TopiiieHb OBICTPO BO30OHOBUII IBUKCHUE BHU3.
JIBrKeHue BHU3 MOPILIHS BOBJIEKAET BO3yX B LIMJIMHAP YEPE3 OTKPBITHIN BIIYCKHOM KJIalaH.
JIBUKeHHe BHM3 TMOPIIHSA CO3/JAJ0 BaKyyM B IIHHApPEe (MPH MPOKPYTKE CTapTepOM
00HapYKMMO TOJBKO TIPH 3aKPBITOH IPOCCETBHOMN 3aCTOHKE).
CKOpOCTh MOPIIHS TOCTUTAET MPENeTbHOr0 3HAUEHHS B CepeluHe My TH.
CKopocTh MOpIIHS OBICTPO YMEHBIIIACTCS B KOHIIE XO/1a.

H - 3ona Bakyyma 2
ITopiiens 3aBucaer B HMT.
BnyckHol Ki1anaH 3aKpbLICs.

| - Cxatue.
O0a kanaHa 3aKpbITHI.
[opiieHb OBICTPO BO30OHOBHUII IBUYKCHHE.
ConepkuMoOe IMIINHAPA CKUMAETCS TIOPIITHEM.
CKopoCTh MOPIIHS AOCTUTAET NMPENETbHOTO 3HAUCHHS B CEPEIMHE MyTH.
CKopocTh MOpIIHS OBICTPO YMEHBIIAETCSI B KOHIIE XO/1a.

AHanu3upys BBIIEIPUBEICHHYIO IWAarpaMMy, MOXHO YCTaHOBUTH pPs HEHCIIPaBHOCTEH, KOTOpbIE

TSDKEIIO BBIIBUTDH 0€3 pa30opa JBUraTeis.

1

Ecrmu B (haze Bwimycka HaOIOAaeTCs POCT CPEIHEro JaBJICHHs B BBITYCKHOM Koiuiekrope Bbime 0,6
aTM., TO 3TO O3HAYaeT, YTO B BBITYCKHOW CHCTEME MMEETCSl CONMPOTHBIICHHE OOJIBIIE TOJIOKEHHOTO.
3TOT (hakT MOXKET 03HAYaTh YACTHYHOE WIIM TIOJIHOE paspylieHue KaTanuzaTopa. [Ipu 3ToM BO3ZMOXKHO
CMelIeHue Beero rpaduka aaBiueHus: BBepx. OObIYHO, JaBJICHHE B BBITYCKHOM KOJUIEKTOPE COCTABIISET
nopsiaka 0,2 aTm.

CepenvHa 30HBI MEPEKPHITHS KIANIAHOB Ha rpaduke JOmKHA HaxoauThest B BMT ¢assl BeITycka, T.e.
yepe3 360° mocie meproit BMT. HckiaioueHue COCTaBSIOT JBHraTed C HM3MEHSIEMOH (a3oii
razopacnpenencaus. CepeniHa 30HbI Ha IpaduKe ONpenesercs Mo Havyaly pe3Koro craja JaBleHUs.
[Ipu mpaBunbHO ycraHoBneHHOM ['PM srta Touka Oyaer Haxomutbesi B paiione 360°+4°. Ecnmu ona
pacronoxeHa ONMXKe WM Jajblle, TO 3TOT (akT yKa3bIBacT Ha HEMPABWILHO yCTaHOBIEHHBIH ['PM.
Ilpu npaBUIBHO YCTaHOBICHHBIX (a3ax rasopacmpenencHust u odoporax Oonee 2000 o6/mMuH Ha
rpaduke HaOMOAACTCS PEKHM MPOAYBKH, KOTOPBIH XapaKTepH3yeTcs POCTOM JaBICHHS B 30HE
MEPEeKpPhITUSL KiIanaHoB. EciM peMeHb YCTaHOBIIGH CO CMEIEHHEM, TO pOCTa JaBlicHUs HE OyJer, HO
3aTO0 MOSBUTCS HEOOIBIION NONOruid Topo B (hase BBIMYCKA.

MT5D03AMDO0513-A3



Hu3enk-Tecmep MT104 c AMA-40 27

@ JAvHamudYeckan KoMmnpeccus (an3ens) - Toyota 2CAn3ens, Mopagok 1342, noakn. 1, cudxp. no 1 uwa. E‘@ﬁ
i

daiin  Cnpaeka

; 3600 06/MUH 377505
20,5° |

40 f
|

35 |

30
25
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15

270" 360" 540°

YOBnp J OTmeHa

Jkpad 36.096 mc=[48.378 ¢-48 414 ¢ Buznp 48379 ¢ £Ha JdgneHna 90°

3. CwmemieHue XapakTepHBIX TOYEK Ha HECKOJBKO T'PajyCOB MOXKET ObITh CBUJETEILCTBOM HEMPAaBHILHO
OTpEryJIMpOBaHHBIX KiamaHoB. Eciam cMmelieHMe yMeHbIIaeTcss ¢ POCTOM 00OpOTOB, TO 3TO (hakT
TOBOPHT O CJIA00M HAaTsDKEHUH peMHs win ternu ['PM.

4. Ecnu B 30He Hayajga OTKPBITHS BBITYCKHOI'O KJalaHa OTCYTCTBYET pa3pekXeHHe, TO 3TO T'OBOPHUT O
HEMPaBUIIbHOM paboTe BBIYCKHOTO KiamaHa (3aBHCaHWe, paHHee OTKpbIThe). Eciu oTcyTcTByeT
paspexenue B 30He 3a Toukod BMT (hasel BbIMycka, TO 3TO O3HAYaeT HEMPaBHIBHYIO paboTy
BITYCKHOT'O KJIalaHa.

4.3.3 NMpoBepka HepaBHOMEPHOCTH BpalleHUs gBuraTens

3TO WCHBITAaHHE MpPEJHA3HAYCHO JUISI TOrO, YTOOBI IMOCMOTPETh XapakTep HW3MEHEHUs: 000pOTOB
JBUTATENS 32 OAMH UK paboThl (2 000poTa KosenBajia). Kax bl IMIHHAP IBUTATEIS BHOCHT CBOM BKJIA[T
B pabory nBurartens. Eciu mo kakoil-mubo nmpuurHe WIMHAP He paboTaeT WK 3G GEKTUBHOCTE ero paboThl
MEHBIIIE JPYTHX, TO 3TO OTPA3UTCS Ha YIIIOBOH CKOPOCTH BpaIlleHUs] KOJIEHBAIA B TIEPHOA pabOThl TAHHOTO
HWINHApA.

HepaBunomepuocth Bpamenus mo JAIIKB

Jlns mpoBeneHus WCHbITanus Heobxomumo moxatk Ha Bxox JAIIKB/IBMT(CPS/DPS) curhan c
aT4vKa MOJIokEHHsT KoieHBasa. [lomkmroueHnue cMm. B m. 2.1 - Bxoa cunxponusaumu «JAIKB/IBMT
(CPS/IDPS)». Jlnst mpaBHIBHOTO OTOOpaKEHHS HOMEPOB IMJIMHIPOB MOXKHO HCIIONB30BaTh IHE30JATUHK
Brpeicka (cM. m.2.1). Hawmmydmine pe3ynbTaThl JOCTUTAIOTCSA TPH HCIIOJIB30BAHHM B KadeCTBE IaTUMKa
JIIKB ontnyeckoro aarunka OJIK-2.
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Mimsa)paie HA0TO1 BpALE IS, oMU

cron |l <Hasan OTMena

B BepxHe#l cTpoke BBIBOIATCS aOCONIOTHBIC 3HAUCHMS W3MEHEHMS 4acTOThl BpallleHUs KOJCHBANA IO
LHWIMHIPAM, B HIDKHEW — HoMepa muiuHapoB. CTONOMKOBas aAMarpaMMa IOKa3bIBaeT CpeaHEe 3HAUYCHHUE
U3MEHEHUH.

Jlna bonee Ha2nA0HO20 pe3VILIMAMA PEKOMEHOYemcs: GKIIOYUMb NOMpeOumeny 3SHepeuu, maxue Kax
OanvHull ceem ¢hap u 06o2pes 3a0He20 Cmekia.

Onvim noxazvigaem, 4mo pe3yibmamol U3MepeHUull CUTbHO 3a6UCIm Om KOHCmpykyuu dgueamens. Ha
HEKOMOpuIX 08Ueamensx npogai 060pOmos CUIbHee OMpaAXdCaemcs Ha credyloujem YuauHope, max Kax
Hepabomawul YyuiuHop 8pawaemcs ewe no uHepyuu, a ciedyowull Yyuiunop Havuuaem pabomamo ¢
ynaguiux 0b6opomos. [1o 5momy ucnvimanuio MOoJ’CHO 2080PUMb AUULbL O HATUYUU NPODIEMbL, HO He 8ce20d - 8
KaKoMm uUMeHHO yununope. MOdiCHO UCKYCCMBEHHO 88eChu HEUCHPABHOCTHL — HANpUMEp, OMKIIOUUMb
GDopCcyHKY 6 00HOM YUTUHOPE U NPOBEPUMb COBNAOCHUE UIMEPEHULI 8 NPOZPAMME.

B cucmemax Common Rail nepasnomeprnocmo epawenus, kax npasuno, koppekmupyemcs ICV]] ¢
HOMOWBIO UBMEHEHUSI MONIUBONOOAYU KANCOOU (POPCYHKOU, ROIMOMY 8 MAKUX CUCIEeMAX MO UCHbIMAHUe
He 0acm npasuibHO20 pe3yIbmamad.

4.3.4 UamepeHue nynbcaumm abcontoTHOro AaBfieHMs BO BNYCKHOM KOnJieKTope

[Mynbcanum aGCOMIOTHOTO TABJICHUS BO BITyCKHOM KOJUIGKTOPE SIBJISIETCSI IPUTOMHON IS TUATHOCTHKH
XapaKTePUCTUKON OOIIET0 COCTOSHUS IBUTATEIS.

AOCOITIOTHOE JJaBJICHHE BO BITYCKHOM KOJIIEKTOpE, BCIEJCTBUE MEPUOJINIHOCTH pabOThl IUIMHIPOB U
HaJM4YUs HECKOJIBKUX LUIMHAPOB, MPEACTABIIACT COOON MyIbCHUPYIOIIUN psii 3HaueHui. [Ipu cpaBHEHHH C
STalOHOM HaJI0 YYUTHIBATh MTHOBEHHOE cpenHee 3HaueHHe konebanuii B klla m ux ammwmryny.
HenopmanbHasi pabora, Kak TMpaBHIIO, XapaKTEpU3yeTcs KOJIeOaHUSMH JaBJICHHS, IPEBBIIIAIONIMMHA
HOMHUHAJIBHOE.

Hatunk napnenuss JATK-2 mogxmoyaercss depe3 TPOWHHK K TOAXOAANIEMY IITYIEPY HA BITYCKHOM
KoJutekrope. Jls mokaza TeKymmx OOOpOTOB M BO3MOXKHOCTH IMOKa3a rpadHka c yriIOBOW Pa3BEpTKOH H
HOMEpaMHU IHIHHAPOB HEOOXOAMMO HCIONB30BaTh The3omaTtdank I1/1-4/6, 3akperiéHHblii Ha OJHOM H3
TOIUTMBHBIX TPYOOK.

K Bnyckaomy tpakty mmzenss KAMA3 maTduk AaBJieHHS MOXHO TOAKIIOYHUTH 4epe3 MEepPeXOHUK,
YCTaHOBJICHHBIH BMECTO CBEUH-(DOPCYHKH JICKTPOaKEIbHOI0 YCTPOMCTBA.
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HcnwiTanue IIPOBOAUTCSA B ITYHKTC «Cmech = Ilyabcanumy JaBJIeHUsI HA BIIYCKeE».

HMcnemadue: "Myascauni A3EA. Ha BNYCcKe (Au3ens)™ ‘ ﬁ

MoaroToEKa HCNBETAHKA
Moagnouure gaTaukid k geuratendn 'diesel 4c (4o, 1-3-2-4 ausene]”

1. MNpucosamyuTe garuuk 280 kMa B peskurde M3MEREHMA NYNECALME K BNYCKHORY
KONNEKTOPY AEMMSTENA,

2. YeTaHoBWTe NEE30ASTYME ENPEICK.S HA TOMAMEHYK TPYGKY 1 - | uMAMHopa.

3. YeoraHoeuTe & nogbéma ocpeqHEHHOND |745
CMMHANE A1A ONPELENEHHA MOMEHTS
BMpbICcka Tonmuea (3 - B5%)

°/.,

T iHa NepesoqHMKa 0aTHHES
DESOEKEHMA [Fral

450

OTraena

YPpOBEHb CHHXPOHU3ALUHU BIMSET HA TOYHOCTh ONPEAEIICHNUs MOMEHTA BIpbIcka. HO B ATOM TecTe OHa
HE BaXKHa, TO3TOMY DPEKOMEHIYETCsS CTaBUTh YPOBEHb CHHXpoHU3anmu B paiione 50%. Homep TpyOkm
HYXEH JJISl PaBIIIBHOTO 0TOOPasKeHHUsI HOMEPOB ITUIIHH/IPOB.

|& Mynbcaumm Jaen. Ha enycke (gmsenb) - Toyota 2COuze nv. Mopagoek 1342, cuuxp. no 1 una. EJ_ETTJ"

dain  Crpaeka

1l 4

=T o

SkpaH 137,793 mc=|23,900 c-24,038 c|  Buamp 23,905 ¢ LleHa aeneqna 45°

VYupasnenue ananoruuHo ucneitanuio I = JluHaMuyeckas KOMIIPECCUS.
«Dakok» «YBrp» BKIIOYaeT MONPaBKy I'PajyCHOM IIKaJlbl HAa YrOJl BIPBICKA, B3SATHIA U3 TAOJHIIBI B
OMMCAaHUU JABUTATEIS.
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4.3.5 AnarHocTtuka coctosiHus LM no gaBneHuo KapTepHbIX ra3oB

[lo maBrmeHUIO KapTEpHBIX ra30B MOXKHO B LIEJIOM OLEHUTb COCTOSHWE LUIMHAPOMOPIIHEBOM TPYIIIIbI
JBUTATENS - IPOPBIB KAPTEPHBIX Ta30B, MPOrap MOPIIHEBOM IPYIIIBI, 3aKOKCOBAHHOCTh MOPIIHEBOW TPYIIIIHI.
JIMarHOCTUKY MOYKHO TIPOM3BOJINTH KaK Ha OCH3MHOBOM, TaK M Ha JM3EIBHOM JBHUTATENC.

MeronuKa COCTOUT B CIEAYIOIIEM.

OtcoeqHUTH TaTPYOOK OTBO/IA KAPTEPHBIX TA30B OT MACIOOTACITHUTEIIS.

[IpousBectu 3amyck aBUTaTeNs, mporpers jao temmeparypst 70 C.

Ioncoenmuuutey natumk nasienuss JATK-2 k marpyOky oTBoga KapTepHBIX Tra3oB M 3allyCTHTh
ucnbiTanne «Cmech = [laBjeHue Ha Brycke». [ Tokasza TEKyIMUX 00OPOTOB W BO3MOXKHOCTH
Mmokasa rpaduka C YIJOBOH pa3BepTKOH M HOMEpaMHU IMJIMHAPOB HEOOXOAWMO HCIIOIb30BaTh
nbe3onatynk [1]1-4/6, 3akperuiéHHbIi Ha OJHON M3 TOIUTUBHBIX TPYOOK.

Ha xonocteix 00opoTtax naBieHue He 1oikHO npesbimats 60-80 kl1a.

3 3anwce 0703122010 11:46:38 BEX|

®akin Bua Cnpaska Beixoa (Esch

250kMa= ]

@
PazpereHre
(abconTHoE)

2kpaH 18.760686c=|0-18.760686c]  Brswp 0 LleHa asneHka SO0,000Mc

[Ipu moBBIIIEHHH 000POTOB M30BITOYHOE JABJICHUE HE JOJDKHO IOBBIIIATHCS, a UIACATBLHO JOIKHO
MPOUCXOJIUTh HE3HAUUTEILHOE BAKYYMUPOBAHUE.

Ecnu naBiieHre 1py MOBBIIIEHUU 00OPOTOB MOBBIIIACTCS, 3HAYUT, CYIIECTBYET MPOPBIB KAPTEPHBIX
ra3oB B nopiiHeBoil rpymmne. [Ipu pe3kux ckaykax JaBieHUS MOXXHO TOBOPUTH O MPOPHIBE ra30B B
OJIHOM WJIM HECKOJIbKUX LMJIMHAPAX.

[Ipy CHHXpPOHHU3AIIMU OT IbE30JATYMKA MOXKHO OINpPEACIMTh, HPU pabd0Te KaKOro LMJIMHApPA 3TO
MIPOUCXOMUT. [[Is1 3TOr0 MOXKHO TMOBTOPUTH 3TO HCHBITaHHE B pexuMe «CMmech = Ilyabcanuu
JaBJieHMs Ha BIIycKe». B 3ToM pexuMe nynbcalluy AaBJI€HUS HAMHOTO pa3iuynuMee.
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] Mynbcaunn aaen. ua enycke (auzens) - Toyota 2Cduzens. Mopagek 1342, cuuxp. no 1 umn. [Z| _U-T]I

thain  Cnpaeka

2500 63::0 : -- i T T 2179 ob6/MuH
2000 I i | 3 ' i

-500
-1000
-1400

-2000

oW arse
WBnp v
30HE v

HE _ omena |

LigHa AEneHHA 45°
= =

SKpaH 59,648 Mc=(3,951 c-4,011 c|  Bwzwp 4,009 ¢

Heo0xoauMo mpon3BoAnTE 3aMep MPOpbIBa KAPTEPHBIX Ia30B HA pa3MuHbIX oboporax oT 850 no 4500
00/MUH 1151 peaibHON KapTUHBI pabOThI MOPLIHEBOM TPYIIIIHI.

CauimkoM BBICOKOE JaBJICHHE KapTEPHBIX Ta30B MOJIIHMPAECT CIMB Macia ¢ TypOWHBI M IOBBIIIACT
JIaBJICHHE B caMoil TypOuHe. DTO MOXKET NMPUBOAMUTH K BHIOpPOCY Macia W3 TypOWHBI KaK B HarHETAOMIYyIo,
TaK M «TOPSUYIO» YIHUTKY.

4.4 U3amepeHue abCconOTHOro AaBrieHUsi BO BMYCKHOM KonneKkTope

BoJIbIIMHCTBO COBpEMEHHBIX JM3CIbHBIX JBHraTeliel 000pPYAYIOTCS TypOOKOMIIPECCOpaMHu, KOTOpPhIS
CHa0XKaT JBHUTaTeNlb, OCOOCHHO TMPH IONHONH Harpy3ke, JOCTATOYHBIM KOJMYECTBOM BO3ayxa. bombmiee
KOITMYECTBO BO3JlyXa B Kamepe CropaHHs TIO3BOJISET BIPBICKUBATH OOJbIlice KOMUYECTBO TOIUIMBA U
YBCINYNUTG MOLIHOCTH, a IIpHU MCHBIIICH nmogadye TOIlJIMBa — CHH3UTH BI)I6POC CaxH. HOSTOMy JaBJICHUC
HaaayBa OOJDKHO IPOBEPATHCA, MPEKAC BCET O, IMIPpU ’Kajobax Ha IMOHMKCHHYIO MOIUTHOCTL JABUTaTCIIA.

WcneiTanue npoBoauTcs B myHKTe «CMech = JlaBjaeHue HA BIyCKe»

Jnst mpoBepku AaBlieHUs HajuryBa npucoenuHstorT aatuuk JTK-2 depe3 TpoHHMK K MOIXOAsIIEMYy
HITYIIEpy BITYCKHOT'O KOJUIEKTOpA, W3MEpSIOT JaBi€HWE W TPOBEPSIOT Ha COOTBETCTBHE JaHHBIM
npousBoutens. [ mokasa TeKymmx 00OpOTOB HEOOXOAMMO HCIONb30BaTh mbe3ofatdnk [1/1-4/6,
3aKperIEHHBIA Ha OTHOM M3 TOIJIMBHBIX TPYOOK.

Uzmepenne 6e3 Harpy3ku He JacT Tpedyemoro pesynbrata. KopoTkuii meproj MoNHOW HArpy3Kd Ha
pEeXUMax CBOOOJHOTO YCKOPEHUS TaKKE HE SBISETCS JOCTATOYHBIM JIJIsl K3MEPEHUS aBIICHUsT HAITyBa, T.K.
POCT 4acTOTHI BpalleHUs] TypOUHBI HE YCIIEBaeT 3a yBEJIMUCHHEM YacTOThI BpallleHusl KojeHBamna. [loatomy
M3MEPCHHE JaBJCHHUS HaJIyBa MOXHO OCYIIECTBHTH MU MPOOHOHM IMoe3ake ¢ 0ojiee MOCTOSHHOM IOTHOMN
HArpy3KO# WK Ha OeroBbIX OapabaHax.

He Ttompko ciaumikoM HHU3KOE, HO M CIHMIIKOM BBICOKOE IaBJIEHHE HAJIIyBa MOXKET NPUBECTH K
CHIDKEHHUIO MOIIHOCTH, T.K. MPH TPEBHIIIEHUU TMPENENbHOI0 3HA4YEHUS NABJICHHUS HayBa JUIS 3aIUThI
TypOoKoMIIpeccopa, Kak MpaBHIIo, CHUXKAETCS TOIUIMBOIIOIAYa.

[lpn 3Ha4YeHUSX NaBJICHHWS HAJJTyBa, HE COOTBETCTBYIOUIMX JaHHBIM IPOM3BOIMTEINS, HEOOXOIMMO
MPOBEPATh BECh JBUTaTeNb. TONBKO €CIM YCTaHOBJEHO, YTO BCE€ Y3/l M MEXaHHU3MBI, OKpYXKalollue
TypOOKOMIPECCOp, B MOPSIKE, MOKHO JIENaTh BHIBOA O ero 3ameHe. B tabmuie 4.4.1 marorcs yka3zaHus K
MOMCKY HEMCIIPAaBHOCTH B YCIOBHUSX, KOT/Ia AaBJICHHE HAJTyBa HE COOTBETCTBYET JaHHBIM IIPOM3BOIUTENS.
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Taommnua 4.4.1 Taduna moucKa HEHCNPABHOCTEH MPH HECOOTBETCTBUH JAaBJIeHHsI HATYBA JaHHBIM
NPOU3BOJAUTEIA.
HeuncnpaBHocTh Bo3smoxkHas npuynHa Cnoco0 ycTpaHeHust

CIUIIKOM HU3KOE
JlaBJIEHUE HaJlTyBa

la Brnok ynpaBieHHs B aBapUIHHOM PEXHME

CunThIBaHUE ITAMSITH HeHCHpaBHOCTeﬁ u
YCTPpaHCHUEC HEUCIIPABHOCTU

1b. Hencnpasusrit LDA

Pemont LDA wunu 3amena

1c. leekTHBIH HaTYMK TABICHUS

l'[pOBepKa JaT4yuKa JaBJICHUS U IIpU
HGO6XOZ[I/IMOCTI/I 3aMCHa

1d MedexTHslil pacxogomep Bo3ayxa

ITpoBepka aT4yMKa U IPU HEOOXOMMOCTH 3aMeHa

2. HencnpaBHOCTB peryisiropa JaBieHHs

2a. bajinacHbIi KJaraH IMOCTOSIHHO OTKPBIT WU
mexanusM VTG TypOoHarseTarens mioxo
JIBYDKETCS

Boccranosnenue TIOABUXXHOCTH HWJIM 3aMCHA

2b. Tecdexr siueiiku napiaeHns GailnacHOro KiarmaHa
w npuBoga VTG

3aMeHa srMelKH JaBlIeHHs WK TypOOKoMIIpeccopa

2c. HeucnpaBHblii 31IEKTPOIHEBMATHYECKUI
npeoOpa3oBaTesb JaBICHUS PEryIATOPa JaBICHUs]
HaJU1yBa

[IpoBepka ynpasiistolLIero AaBlIeHus U
CKBa)KHOCTH, 3aMeHa Je(eKTHBIX JeTanei

3. HencrnipaBHOCTh TypOOKOMIIpeccopa

3ameHa TypOokoMIIpeccopa

CIUIIKOM BEICOKOE
JlaBJIEHUE HaJlTyBa

1. Tronunr aBuratesst (BBICOKast MOMIHOCTD
JIBUTaTEJIs)

UreHue naMsATH HEUCIIPABHOCTEH U CIHCKa
JIAHHBIX. Y HACOCOB C MEXaHUUECKUM
PEryJaupoBaHUEM IIPOBEPKA HAIEKHOCTH
OrpaHUYeHHUs NOJIHON Harpy3ku u LDA

2. KiianaH perypKyJIsiiuy TIOCTOSHHO OTKPBIT
(BBICOKAst TeMIIepaTypa ra3oB BO BITyCKHOM
KOJIJIEKTOPE)

IIpoBepka 1 pEMOHT CHCTEMBI PELUPKYIIALIAN

3. HeucnpaBHslii peryssTop aBieHus Ha1yBa

3a.JledexTHBIN TaTUMK TaBICHUS HaUTyBa

VcnbiTanue JaT4yuKa, Ipu HGO6XOZ[I/IMOCTI/I 3aMCHa

3b. 3a6510KMPOBaHHEIN MEXaHU3M PErYIUPOBAHUS
(GaiitracHblii KIamaH MOCTOSHHO 3aKPbIT WM 3a€110
mexauusm VTG)

BoccraHoBneHne MOABMXHOCTH WM 3aMeHa
TypOOKOMIpeccopa

3c. [ledexrTHast siueiika TaBICHUS

3aMeHa

3d. JTedekT aneKkTponHeBMaTHIECKOr0
npeoOpa3oBaTess IaBICHUS

[IpoBepka ynpasiisroLIero AaBlIeHus U
CKB&)KHOCTH, 3aMeHa JIe(eKTHBIX JeTajel

* LDA — orpaHi4uTeIb MOJHON HAIPY3KH, 3aBUCHMBIi OT JaBieHusl HauyBa (Tonbko y THBJI ¢ MeXaHHYEeCKUM PeryIMpoOBaHHEM)
** VTG (VGT) — ypbuna ¢ u3MeHsieMoii reoMeTpuei (peryupoBaHie JIaBJICHHS OCYIIECTBIISCTCS TIOBOPOTOM JIOIATOK B KOPITYCe
TYpOHHEI)

Ecmb ewé o0na uacmo ecmpeuarouasics npobiema. Imo 3acopenue uu OniagieHue Heumpaiu3amopa
U Opye020 KOMNOHEHMA 8 CUCmeMe 6bInyCKA OmpabOmaHHuIX 2a308 asmomoouns. [Iposepums MONCHO
CambiM  NPOCMbIM — CHOCOOOM, OEeMOHMUPOBAS YACMb  BLINYCKHOU —mpyobl, 4moObl YMEHbUUMb
conpomugnenue 6bInYyCcKy OmpabomanHulx 2a308. Y OeH3UHO8bIX Osueamenell 6 cucmeme GblnycKd
VCMAaHosNeH 0amyuk cooepicanus Kuciopooa. Eciu e2o O0emonmuposamv, mo ecnmb 603MONCHOCMb
nposepums 0agieHue 6 GbIXIONHOU cUucmeme npu NOMOWU OAMYUKA 0asleHuss U pe3bh08020 NEPexOOHUKA.
Ilpomusooasnenue He Oongxcno npegviuwamv 1 klla. Ilosviwennoe OasnieHue npugooum K
Kamacmpo@uueckomy U3HOCy YNOPHO2O NOOWUNHUKA U  YWIOMHUMEIbHO20 KOIbYd CO  CHOPOHbL
Kpblibuamky mypounsl. Aunanocuunviii s¢hpghexm na OuzenvHom odeueamene NPOUCXOOUM Npu 3a0UmMom
cadiceyrosumeine.

Jiis neurateneii ¢ TypOOKOMIIPECCOPOM OYEHBb BayKHO XOPOIIIee COCTOSIHUE BO3AYIIHOrO GuiibTpa. Eciu
MPONYCKHAsE  CIIOCOOHOCTh ~ BO3AYIIHOTO  (MJIBTPA CHJBHO  YXYIIICHA, 3HAYUTECIBHO MEHBIIUM
COIIPOTUBJICHUEM [JId IMOJa4YX BO3AyXa ABJISICTCA CUCTEMaA BCHTUIIALIMM KapTepa ABUTraTeiisd, B TOM YUCIIC U
CallbHUKH BaJIOB JBUTaTens. TypOokoMITpeccop HauMHAET OTPeOsITh HeoCTalonMid 00beM BO3yXa uepes
Hany6OK BCHTUJIALIMK KapTEpa ABUTATCIIA.

CocTtosiHue (QHIBTPYIOLIETO 3JIEMEHTa BO3IYIIHOTO (PHUIIBTPA HECI0MKHO MPOBEPUTH HPU IMTOMOIIH 3TOrO
’Ke Tecta U3MEPEHHsI pa3peKeHUs/HaTyBa BO BIYCKHOM Koyiekrope. [Ipu paboTe mBuraTens Ha XOJ0CTOM
XOJly TIOKa3aHMs pa3psuKeHUs JOJKHBI HaXOAWThCS BOJNM3H HYJIEBOM OTMETKH. Bo Bpemsi pe3koro pasroHa
ABUTATECIIA, 110 MEPE YBCIIUUCHUA O60pOTOB ABUTATCIIA, 3HAYUTCIbHOC MMOBBIIICHUC PAa3pCKCHUA YKa3bIBaCT
Ha COMPOTHUBJICHHE AJIEMEHTa BO3IYIIHOTO (QHIbTpa. 3aT€M HACTYyNAaeT pe3Koe YBEIWYCHUE NTAaBJICHHS OT
HarHeTaHus TypOOKoMITpeccopa.
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4.5 AnarHocTnKa cucteMbl NUTaHUA

4.5.1 UamepeHue yrna Bnpbicka (TonbKo Ha nnyHxepHbix THBL n MmexaHn4yecknx
chopcyHkax)

VcraHoBKa yriia Havaja MmoJa4yu TOIUIMBa (BIPHICKA) BIMSET HA IIYM CTOPAHHs, MOIIHOCTD IBUTATEN,
pacxon TOIUMBAa U coaepxanue Bpeaubix BemiecTB B OI' (orpaboraBiime rassl). Ecnu momaua TormimBa
HAYMHACTCSI CITUIIKOM PaHO, JBUTATENb pa0doTaeT KECTKO, C CHIILHBIM IIIYMOM CTOpaHUsl, HU3KUM PacXoIoM
TOIUTMBA, HO TIOBBIIIEHHBIM cojepkanueM okcuaoB azora B OI'. Ilpm cnuimkoM paHHeW YCTaHOBKE
YBEIMYMBACTCS U JIBIMHOCTB, IIOTOMY YTO YBEJIMYEHHAs 3aJIep’KKa BOCIUIAMEHEHHsI IPUBOAUT K HU3KOH
TeMmrnepaType uukia. Peskoe HapacTaHue JaBlIeHHMs CropaHHMsi MOXKET BbI3BaTh noBpexaeHue LIIII. Ha
[O3HEE HayaJo IOJadu TOIUIMBA JBUTAaTellb pearupyer IOTepell MOIIMHOCTH, YBEIMYEHHUEM pacxoja
TOIUIMBA U IOBBIIIEHHBIM AbIMICHHEM. [Ipy mo3qHeM 3aBeplIeHUM CropaHusl yBEIMUYMBAETCA TEMIlepaTypa
OI', a, ciemoBaTenbHO, €CTh PUCK TOBPEXKICHHS BBITYCKHBIX KIANMaHOB M TypOokommpeccopa. [lostomy
MpaBUJIbHAS YCTAHOBKA YIila Hayalla BIPBICKA UTPAET OOJNBIIYIO POJIb.

WzMmepenne yria BIpBICKA BO3MOXKHO HECKOJIBKHMMH CIOCOOAMH: IMPH TOMOIIM CTPOOOCKOIA, MpH
ITOMOIITH JaTYHKa JaBJIeHHs, TIpH moMornu natankos JAITKB/IBMT.

4.5.1.1 i3mepenne yrJjia BOPHICKA MPH MOMOIIHM CTPO6OCKONA

JJis u3MepeHus yriia BIPbICKA MTPH MOMOIIK CTPOOOCKOIA BEIOEPUTE UCIIBITAHHE YT0J BIpbicka = Ilo
cTpofocKomy.

B kadectBe m3MepuTens ucmoap3dyercs mbezomatunk III-4/TI-6, KOTOpEIii ycTaHaBIMBaeTCs Ha
TOILJIMBOINPOBOJIE BHICOKOT'O JIaBJIEHUS MEPBOr0 IUIMHJpA. TOMIMBONPOBOJ paclIupsieTcsa B JUaMETpe Mpu
YBEJIMYCHHUH JIaBJICHUS B HAaYaJie MOIa4yM TOIMBa. [1be301aTunK BeIpadaThIBACT CUTHAI ITPOIOPLIMOHATBHBIH
3TOMY PACIHIMPEHHUIO.

100%

Ha rpaduke HapacTanusi AaBJIeHUS IEPBBIN CIaJl COOTBETCTBYET OTKPBITHIO HATHETATEIBHOTO KIalaHa,
BTOPOI — OTKPBITHIO KJanaHa pacibUIATeNst (POPCYHKH U COOTBETCTBEHHO Ha4yaly BIPBICKA.

[IpoBepuTh MNpPaBHIBHOCTH cpabaThIBaHMsI KOMIIaparopa »JSTOr0 KaHaJa MOXHO B  IYHKTE
Cunxponuszanusi = [IpoBepka M HacTpoiika. PerynmupoBkoil ypoBHsI cpaOaTbIBaHHST MOXXHO JOOUTHCS
MaKCHMAJIbHO TOYHOI'0 M3MEPEHHsI MOMEHTA Hadvaja BIPbICKA (pa3Hble MPOM3BOIMTENN JAUATHOCTUYECKOTO
000pyI0BaHMs HCIIONB3YIOT pa3Hble YpOBHHU, HanpuMep Sun u Bosch — mpumepro 11%).

Ha pesynbraT uaMepeHHs BIUSET TakKe MECTO YCTAHOBKH JAaTYMKA. BONBIIMHCTBO MPOW3BOAUTENCH
PEKOMEHTyIOT MOHTHPOBATh TATYMK 110 BO3MOXXHOCTH OJIFKE K TOIITMBHOMY HACOCY.

Ctpobockon paboTaer Toiabko npu nutanuun AMJI-4/1 ot akkymynsaropa aBromoOuis. He 3a0yapre
nogmounth kabenb AM4-IT11-AKK k akkyMyJIsiTOpy TECTHPYEMOTO aBTOMOOHIIS.

Bkitodaercss cTpoOOCKOIT ¢ TOMOIIBI0 KHOMKK Ha PydKe CTpOOOCKoma. YAepXKHBas €e B HaKaTOM
COCTOSTHUH, W, Ha)XHMas KHONKH «+» W «-» Ha JICBOH CTOPOHE PYYKH CTPOOOCKOINA, OCBETHTE IIIKWB
KoneHuaToro Bama. JloOeiTech COBMEIEHHS METOK Ha IIKHBE KOJIEHYATOrO Baja M KapTepe JBUTATEN,
COOTBETCTBYIOIIMX BEPXHEH MEPTBOM TOUYKE MOPIIHS NEPBOTO IIITHHIIPA.

Ha rpaduke cneBa nmoka3piBaeTcsi TEKyIee yCTaHOBICHHOE 3HAUYEHHE YTJIa BITPHICKA, CIpaBa — TEKYIIUE
00opoThel nBurartens. [Ipy HaXaTUW KHOMKH «@» Ha PydKe CTPOOOCKOINA MPOU3BOIUTCS 3aIKCh TEKYIIHX
3Ha4YeHui Ha rpaduke. [IpoBens HECKOIbKO U3MEPEHNUN Ha pa3HBIX YaCTOTaX BPAILICHUS JABUTATENsI, MOKHO
MOCTPOUTH TpaduK H3MEHEHHS YIiia BIIPBICKA OT 000POTOB.

I'padhmk 3aBUCHMOCTH yrila BIOpPBICKA OT OOOPOTOB MOCie W3MepeHuil (eciu OH yKJIaabIBacTcs B
JIOMYCKU Ha ATOT TUI JBUIATENs) TIOJIE3HO BHECTH B OIMMCAHUE JIBUTATEIIS.
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4.5.1.2 U3mepeHue yria BOPbICKA MPH MOMOIIH TATYNKA TABJIECHUSA

JlaTyuk maBieHUs B MWIMHAPE MTO3BOJISIET H3MEPSITh YIiia BIPBICKAa 0€3 MCIONb30BaHMs CTPOOOCKONa 1
naturikoB JIITKB/IBMT.

Hus u3mepennst Y O3 mpu IOMOIIM AaTykKka aaBjieHus Beioepute ncnbpitanve LT = JAuHamMuyeckas
kommnpeccusi (cM. 1. 4.3.2).

Ilocne 3amycka paBWrarens 3allyCTHTE TECT, IUTABHO IMOBBICBTE OOOPOTHI OT XOJIOCTBIX JIO
MaKCHUMalbHBIX. [10 OKOHUaHUM TecTa HaxxMuTe KHONKY «¥Y OBmnp». Ha rpaduke OynyT nmokasaHbl 000pOTHI
W Yroll BIphICKa Ha 3TUX o0oporax. bonbinmme OueHHs yria BOpbhICKa Ha OONBIIMX 0OOpOTaX TOBOPST O
CHJIBHOM H3HOCE IIEHTPOOSKHOro peryisropa yria Bopbicka B THB/I. Bonblire OveHns ¥ Ha XOJOCTBIX
000pOoTax MOT'YT MOSIBUTHCS BCIIeACTBUE U3HOoca mpuBoga THB/I.

Pe3ynbTaThl M3MEpEHUsT MOKHO 3aHECTH KaK 0OpasllOBBIC B OMUCAHWE JABHTATENS HaKaTHEM KHOIKH
«Banuce». XKXENTHIMUA TOYKaMH TTOKa3aHbl 3HAYEHUS, KOTOpPhIE MOnaayT B Tabnuily. KpacHble TOUKHM ¥ JTMHHS
— TeKyI¥e 3HaYCHUS U3 TaOIHIIbI B ONTMCAHUY JIBUTATEIIS.

DKok «(pHIBTP>» BKIKOYAET YCPEIHEHUE U3MEPECHUN.

3aBMCMMOCTL YI1a Brpbicka 0T oGopoTol

)
h r1‘|“h'!ﬂ '“.

VL r\‘*w

1000 1500 2000 2500 3500 4000 4500
- AAHHBIE TECTA |

- W3 TafNKUE B ONWEEHWA ABMTATENA
- ONA 2aNMCH B ONMEaHKE JEMraTena : u 3aMcE | Bhrxog, |

33BMCAMOCTE YTA3 BpEIcKa oT ofopoTol

1000 1500 2000 3500 4000
- BaHHBIE TECTA |

- W3 TafNKLUE! B ONUCAHWA JEMFATENA
- ONA 2ANWCKH B ONMCAHWe OEMIaTena 1 v q 3armck Brixog

Ha oeucamensx ¢ anexmponno-ynpasnsiemvin THBJ] yeon enpuvicka 3asucum we moavko om 060pomos,
HO U Om Opyeux napamempos — memnepamypbvl, 0agieHus 6030yxXa, CImeneHu OmKpvlmus opoccens u m.o.
Tosmomy nonyuennvliil epapuk 3a8UCUMOCHIU Yela om 0O0POMO8 MONCEM MEHAMbCS 6 3A8UCUMOCHU OM
YCI0BUL NPOBEOCHUSL UCHBIMAHUSL.
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4.5.1.3 U3mepenne YO3 npu nomomn garuuka KB/ IBMT

Ilpy Hanmuyuu Ha [ABWTATENE JATYMKA IMOJIOKEHHS KOJEHYATOro Baja Wid gatunka BMT (umm
HCIONb30BaHMs ontudeckoro maaranka OJIK-2) 3TOT maT4yWK MOKHO HMCIIONB30BATh IS M3MEPEHMs yIia
BIpbICKa 0e3 ctpobockomna (HavajgbHas ycraHOBKa «BMT>» ONTHYECKOro aT4MKa YCTAHABIMBACTCS C
MOMOIIIBIO CTPOOOCKOIA).

W3Mepenre MPOM3BOIUTCS B HCIBITaHMKM YroJ Bhnpbicka = ITo garunky JITKB/JIBMT. Curaan
Havajga BIPBICKA CHHUMaercs ¢ mbesomardwika I1J[-4/6, ykperiéHHOro Ha TOIIMBHON TpyOKe IMepBOro
HWIMHAPA.

[Ipu mpaBUIBHOM TMOACOCAMHEHUH U pabOTe JaT4MKa IMOCIe 3allycka JBHMratelis Ha rpaduke OyayT
MMOKa3aHbl TEKYyIE 000POTHI U YTojl BIPBICKA. MEHsis 000pOThI, MOYKHO ITOCTPOUTH I'pa)K U3MEHEHHS yIiia
BIIPBICKA OT 00OPOTOB JABUTATEIIS.

ITpoeeputs padory matuuka JIIKB/IBMT/ontomardrka MOKHO B peKuMe ocuuiutorpada, BeIOpaB
ayu IBMT.
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4.5.2 HabnrogeHue chopmMbl Nynbcaumm fgaBneHus BrnpbicKa (TONbKO Ha nnyHxepHbix THBL,
M MexaHun4yeckux ¢popcyHkax)

VY Iu3enbHBIX JBHTaTelied C <«KJIACCHYECKOW» ammapaTtypoil BIPHICKUBAHHS MOXHO IPOBEPHUTH
KOHCTPYKTHBHBIC JIEMEHTBI KOHTYpa BBICOKOTO JaBJICHUS, aHAJTH3UPYS KPUBYIO JaBJICHHs BIPHICKUBAHUS,
YTO 10 aHAJIOTMU C AHAJIM30M O3JICKTPUYECKOr0 HANPSDKCHUS 3aKHTaHus y OCH3MHOBBIX JBHTATENICH,
oMoraet ObICTpee HaiiTH HeHCIPAaBHOCTh 03 IeMOHTaXKa JeTaleH.

JIisl OIIEHKHM JIaBJICHWS BIPBICKMBaHHs Hcmonb3yercs mbezogatuuk ([1I-4/T1/1-6), kortopeiii mpu
MOMOIIM  MBE303JICKTPUICCKOr0 H3MEPUTENBHOTO 3JEMEHTa Mpeodpa3yeT paclnpOCTPAHSIONINECS 10
TOIUTMBOIPOBOIY BBICOKOI'O JABJICHUs JAeopManui B 3JICKTPHUYSCKHH CUTHal. Takoil MeToJ MO3BOJISIET
TOJIbKO OI[CHHUBATh XapaKTep M3MEHEHHWs CHTHaja, HO HEe MPOU3BOIUTH aOCOIMIOTHOE M3MEPEHHE JaBIICHHS
BITPBICKUBAHUSI.

Jlrobast anmapaTypa BIPHICKMBAHKS B HCITPABHOM COCTOSIHUH MTOKA3bIBACT TUIIMYHYIO KPUBYIO JTaBJICHHS
B TOILIMBOINPOBOJIC BBICOKOTO JABJICHHS, 3aBHUCSIIECIO OT MapaMeTpoB ycTpoiicTBa. Ha KpUBYIO JaBIICHHS
BIPBICKABAHUS BIIUSIFOT THIT PACIBUTMTENSl, HArHETATENbHBIA KiIamaH W 00beM HUMEIOIIErocs B
TOIUTMBOIPOBOJIC BBICOKOTO JABJICHUs TOIUIMBA. ECIM MEXaHHKYy XOpOIIO H3BECTHBbI (hopMa KPUBOH U
BJIMSIHUE OTICIbHBIX KOHCTPYKTHBHBIX 3JIEMCHTOB Ha 3Ty KPHUBYIO, TO OH MOXKET OBICTPO OIpPEACIUTH
nedeKTHYo aeTalb. Tak Ha3bIBaeMOe «OECKPOBHOE» H3MEPEHHE C 3aKMMHBIM MbE30IaTYMKOM MO3BOJISIET HE
BCKpBIBATh almaparypy BOPbICKUBAHMS, YTO MPEIOTBPAIIACT 3arpsA3HCHUE TOUHBIX JeTalleld pacibUIUTENS 1
THB/I, Hen30eKHOE MPY MOHTaXKE-IEMOHTaXKeE.

Ha puc. 4.5.1 noka3aHbl KpUBbIC JaBJICHUS BIPBICKUBAHUS JUIS YSTHIPEXIIMINHIPOBOTO TU3EIIS.

Puc.4.5.1. Kpusvle dasnenus 6npvickueanst 0Jisk HemulpExyuiuHOpo8020 SUXPEKAMEPHO20 08USATNEISL C
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gopcynkamu co wimugpmosvimu pacnviiumensmu (Volkswagen 1.9D): nauano enpvickueanus écex
¢opcynox — 6 epad. 0o BMT, koney enpoickusanusi —9 epad. nocie BMT.

B nauane nomaum TorumBa B o6beme turyrxkeproi napsl THBJI Bo3pactaer nasnenue. [locne oTKpbITHS
HATHETAaTebHOTO KJIAllaHa BOJIHA JABJICHHS JBMXKETCS OT Hacoca K (opcyHKe. BO3SHUKHOBEHHE BOJIHBI
JaBJICHUA OG’LS[CHS[CTCS[ TEM, YTO BOIIPCKHU OGIlIerI/IHSITOMy MHCHUIO, TOIINIMBO IIPU BBICOKOM JJaBJICHUH
sBIISIeTCS CKMMaeMbiM. UToGbl ¢kaTh 1 cM° IM3eIBbHOTO TOIUIHBA Ha 1%, Tpebyercs maBieHue okoxo 100
Oap, a ns cxatust Ha 1% toro ke odbema cranu Heodxoanmo nasierne okono 25 000 6ap. Takum oOpazom,
CaMbIN HOZ[aTJ'IHBbIﬁ Marepuail B CHUCTEMC BIIPbICKAa — TOIUIMBO, IMOCTYHAIOIIEEC B KOHTYP BBICOKOI'O
JaBJICHUA W OTBCTCTBCHHOC 3a BO3HHKHOBCHHME BOJIH JOaBJICHUA. Bomasbl OaBJICHHUA JOBWXYTCA 110
TOILUTMBOIIPOBOJIY CO CKOPOCThIO 3ByKa — B nuana3oHe oT 1350 mo 1450 m/c. Ecnu naBieHue nepen urioit
PpacibUIMTEIA q)OpcyHKI/I OOCTHUTJIO JAaBJICHUA OTKPBITHA, UTJIa ITIOJHUMACTCA 1100 Z[eﬁCTBHeM 9TOI'O JaBJICHUA
Ha €€ KOHYCHBIH IIOSCOK, U HauMHAEeTCs IPOLECC BIPBICKUBAHUS TOIUIMBA B Kamepy cropaHus. Tenepb
TOIIIIMBO ﬂeﬁCTByeF Ha 6OJ'H)H_[y}O mIomaab UIJIbl PACIIbUIMTEIA U IIPHU TOM XK€ JaBJICHUHU MOXET GBICTpee (S]]
nogHuMaTh. [103TOMY aBleHne OTKPBITUST POPCYHKU BCET/Ia BBIIIE, YEM JaBJICHUE 3aKPBITHS.
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[Tocne OTKPBITHS MOXHO OOHApY)KUTh KOPOTKHI TpoBan Ha KpuBoi napieHus (puc. 4.5.1). B
3aBHCUMOCTH OT KOHCTPYKIIMM W CTENEHHW 3aKOKCOBAHHOCTH PACIBUIATENS TPH 3aKPBITHH (HOPCYHKH
JaBJIEHUE CHOBA IMOJHUMAETCS Ha OINpeaelieHHyo BennunHy. [locie okoHuaHUs BIPHICKUBAHUSA U TOCAJIKU
WIJIBI Ha CeI0 KOpIlyca pAacHbUIUTENs] BO3HUKAET KPAaTKOBPEMEHHOE TIOBBIIICHHE MAaBJIEHHS — TakK
Ha3bIBae€MbIN <GanopHblil Kpiok». Ilocnemyiomee peskoe majeHue MaBIEHHUS YyKa3blBaeT Ha JEHCTBHE
HarHeTaTeNnbHOro KinanaHa. Ecnm pacnbutnTenh W HarHETAaTeNbHbIM KIalaH IUIOTHO 3aKPBITHI, OCTAloIIeecs B
TOIUIMBOIIPOBOZIC JaBJICHHE 00pa3yeT BOIHBI, KOTOpPBIE H3-3a TPEHUS B TOIUIMBE MEIUICHHO 3aTyXafoT.
XapakTep pacnpocTpaHEHHs OTPaKEHHBIX BOJH 3aBUCHT OT YaCTOTHI BpAllleHHWs KOJIEHYAaTOro Bajia, o0beMa
TOIUTMBA B TOIUTUBOMPOBO/IE BHICOKOTO IaBJICHUSI U KOHCTPYKIIMM HarHeTaTeNbHOro KianaHa. [1o 1ByM Toukam
Ha KpUBOW JaBieHHs (OTMeYeHb Kypcopamu Ha puc. 4.5.1) MOXKHO ONpeeiuTh MPOAOKUTEIBHOCTD
BIIPBHICKMBAHUS. XOTS MPH TaKOM METOJIE M3MEPEHUST HEBO3MOXKHO OIPENESNTUTh abCOIIOTHOE IaBIICHHE.
Bo3MOXHBI TOJIBKO OTHOCHTEIbHBIE W3MEPEHHs, MO KOTOPHIM YeTKO BHUIHO, YTO JIABJIEHHE OTKPBITUSA
(kypcop 1, puc. 4.5.1) Beiie naBieHus 3akpbitus (Kypcop 2, puc. 4.5.1). BermunHa NOCTOSHHOTO TABJICHUS B
TpyOOMpPOBO/IE BBHICOKOTO JABJIEHUS MEXKIY IPOIECCaMH BIPBHICKMBAHUS COCTABIISET, B 3aBHCUMOCTH OT
WCITONTHEHHS TOTUIMBHON amnmapatypbl U pexxuma paborel apurartens, or 20 go 60 Gap. YyacTtok KpuBOi 110
NOBBIIICHHS fAaBneHus (uuaus 1, puc. 4.5.2) pacnonaraercs Bbillie HYJCBOH JMHUHM, HYJIEBask TOYKA Ha KOTOPOit
HAaXOJUTCS B CAMOM HM)KHEH 4aCTH KPUBOH IaBJICHUsS MOCIE OKOHYAHUS BIPbICKUBaHUs (JuHus 2, puc. 4.5.2).
B 3TOM ciydae modtH qocTuraeTcsl IaBieHUe HACHIILICHHBIX apoB. PasHuIa naBineHuid Mexxy tuHusMu 1 u 2
(puc. 4.5.2) ykaspIBaeT Ha HAJMYKE OCTATOYHOrO AaBienus. Ha puc. 4.5.5 u 4.5.7 mokaszaHo, 4To B 4€TBEPTOM
LHWJIMHJPE STOW pa3HULIbI 1aBICHUN HET.

T — T 1 T 11 1
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Puc.4.5.2. Onpedenenue ocmamounoeo oaenrenust. munus 1 —yuacmox 0o nosviuienus oasnenust,
JUHUS 2 — HYe6as MOYKA.

Ilouck HEUCIIPABHOCTH

Eciu Mexanuk obsagaeT HEOOXOIUMBIMA OCHOBHBIMH 3HAHHMSIMU O TPOIIECCE BIPBICKUBAHMS, IS HErO
HE CYIIIECTBYET MPOOJIEM MPH BIABJICHUN HEMCIIPABHOCTU. 3aXKMMHBIC JaTYMKH JOJKHBI ObITh CMOHTHPOBAHBI
0 BO3MOXKHOCTH OJIMKE U Ha OJJAHAKOBOM PACCTOSIHUU OT (POPCYHKH.
JlBurartens, npenBapuTeIbHO MPOrpeThiil 10 paboueil TeMmrepaTypbl, JOJDKEH AMarHOCTUPOBATHCS KakK MpHU
OOBIYHOM YaCTOTE, TaK ¥ MPH YABOCHHOHN YacTOTE BPAICHHS KOJICHYATOr0 Bajia B PXKUME XOJIOCTOr0 X0/1a.
JluarHocTHKa Harpy»KEHHOro IBUTraTess Oblia Obl A((eKTHBHA, HO, OJHAKO, HEBO3MOXHA B YCIOBHUIX
OOJIBIIIMHCTBA MACTEPCKUX HM3-3a OTCYTCTBHS MCIIBITATEIBHOIO CTEHAa ¢ OCroBBIMHU OapabaHaMH.
[Ipu oreHKe KpUBO# aBicHHs HEOOXOAUMO O0paIlaTh BHUMaHUE Ha CIEAYIOIICE:
- €CJIM BCE KPHBBIC JABJICHUS UICHTHYHBI, TO MOXHO JIa)Ke MPU HEM3BECTHON ATAJIOHHON KPHBOHW CIeaTh
3aKJIF04YeHHe 00 UCTIPABHOCTH ammapaTyphl BrpbickuBanus (puc. 4.5.1);
- TIOBBIIIICHHUE JABJICHUS TEepPe] HauajJoM BIPBHICKUBAHUS;
- YETKO JIM BBIABJIAIOTCS HAYaJI0 M OKOHYAHHE BIIPHICKUBAHU;
- MPOJIO/KUTEIBHOCTD BIPHICKUBAHMS;
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- TIOBBIIIICHHE JABJICHUS TIOCIIE OTKPBITUST (OPCYHKH;
- OCTaTOYHOE JIaBJICHUE U aMIUIMTYZAAa OTPAKEHHBIX BOJIH,;
* UMEIOTCS JIM MTOABIPBICKH TOILUIMBA.

Hwuxe npeacrasieHbl HEKOTOPBIE TUITMYHBIE HEUCIIPABHOCTY JIHU3EJIBHON anmnaparypsl BOPBHICKUBAHUS U

UX TPOSIBJICHUE HA KPUBOU ABIICHUS.
Huskas BennunHa JaBICHUS OTKPBITHS (QOPCYHKH

IIpyu 4YaCTOTC BpalICHHA KOJICHYATOI'O Bajla Ha

PEXHUME XOIOCTOr0 XOAA ONPEAEIASTCS 10 HU3KUM 3HAYCHUSAM KPUBOM JABICHHUS IPH OTKPBITUN U 3aKPBITUU
¢dopcynku. BenenctBue Toro, 4To JaBieHHE BO BPEMsl BCETO MPOIlecca BIPBICKUBAHHS TOIUIMBA ITOHHIKEHO,
MPOJIOJDKUTENFHOCTh BIPBICKMBAHKS B IpUMepe, MpuBeneHHOM Ha puc. 4.5.3, yBenmuuBaercs Ha 4° yria
[IOBOpOTa KojleHyaToro Bajna. OcTaTouHOe 1aBIeHUE CHU)KAETCS.

30 ' [GRAD KW]

Puc.4.5.3 Cruoicenue oasnenust omxpoimus gpopcynru co 130 0o 100 bap 6 mpemvem yununope

Huskoe naBneHne mNpUBOAMT K YXYALISHWIO pACIbUIMBAaHMS TOIUIMBA B KaMepe CropaHdus U
noBbitieHnt0 piMiteHust (puc. 4.5.4). Tlpu Gonee BBICOKOW YacTOTE BpAICHMS KOJCHYATOro Bajla HHU3KOE
OCTaTOYHOE JIABJICHUE XapaKTepu3yeTcsl CHIYKEHHEM WHTEHCUBHOCTH OTPa)KEHHBIX BOJH.

[0 il |

T T T
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-10 -20 -30  [GRAD Kw]

Puc.4.5.4 Huzkoe oaenenue omxpwvimust popcynxu 6o emopom yuaunope (100 6ap) npu
BbICOKOLL YACMOME PAWEeHUS KOCHBANA NO CPAGHEHUIO C OABNIEHUEM OMKPbIMUSL
6 nepsom yununope (130 6ap).
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Huskoe naBnenne oTKpeITHS GOPCYHKH HE OYJIET POSBIIATH ce0sl OIMHAKOBO HA PAa3NIMYHON amnmaparype
BIIPBICKUBAHUS, TEM HE MEHEE «CHMIITOMBI» OcTatotcs Te ke (puc. 4.5.5). YBenudyeHHas mpoaonKUTebHOCTD
BIIPBICKMBaHHWA TOINJIMBA U HU3KOE€ OCTATOYHOC JABJICHUC B YCTBEPTOM HWIMHAPEC HA 3TOM INPUMEPEC BUIHBI
0COOCHHO OTYETIIHBO.
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Puc.4.5.5 Huskoe oaenenue omxpwvimust popcynxu ¢ wemeépmom yununope (90 bap)
suxpexamepnozo osuzamesns Mercedes no cpasuenuio ¢ yemanosounvim (115 6ap).

Ipu cruwkom HU3KOM OagieHuu omKpvlmus hopcyHku Hekomopule Hacocwl (Hanpumep, Bosh VP44)
Mo2ym 8000we OmKIOUAMb MONIUBONOOAYY 60 6Ce YUMUHOPLL. H3-3a 9M0O20 MOXNCEM CLOMCUMBCSL
owubouHoe cysxcoerue o HeucnpasHocmu camozo THB/].

[lpy coUIIKOM BBICOKOM JaBICHUU OTKPBITHS (HOPCYHKH HAOIIONACTCS MPOTHBOMOJIIOKHBIA dPQEKT.
[TpoAomKUTENEHOCT BIPHICKMBAHKS MIPU BhICOKOM aBieHuu (puc. 4.5.6) cokpaiaercs; mpoBaj JaBlIeHUS
mocie OTKpBITHA (OPCYHKHM enBa 3ameTeH. CIMIIKOM BBICOKOE NAaBJICHHE BO3HMKIO M3-32 TOTO, YTO
MeXaHHK YCTaHOBUJ B (DOPCYHKY HEMPaBHIILHYIO PETYIIMPOBOYHYIO IAKHOY.

ATy e A N Y - |

\,
~ b
5
ST T

; A e 3
A NG 2
. oy A YA A S s
4 ~ \
- YA 1
I 1 I ] 1 I 1 I 1 I | 1
30 20 10 0 -10 -20 -30 -40 [GRAD KW]

Puc.4.5.6 Buvicokoe dasnenue omkpvimus 6 wemeépmom yuaunope (155 bap) no cpasnenuio
¢ yemanogounvim oaenenuem (130 6ap) 6 opyeux yununopax.
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HenocraTtouHoe YIUIOTHEHHE pPACHBUIATENS (OPCYHKH MOXKHO JIETKO OIMPEACIUTh IO CIUIIKOM
3aTAHYBIIEMYCS IMOBBINICHUIO AABJICHHA, KOPOTKOMY BIIPBICKMBAHHIO TOIUIMBA W OTCYTCTBUIO <GaIllOPHOIO
Kproka» (puc. 4.5.7)

T T T T T T T 1
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Puc.4.5.7 Heoocmamounoe yniomuenue pacnvliumelis 8 4emeépmom yuiuHope.

CHIKEeHMe MHTEHCUBHOCTH OTPAXKCHHBIX BOJH W HE3HAYUTEIHLHOE Pa3indue B NABJICHUU JO U TIOCTE
BIIPBICKMBaHHW TOIJIMBA YKa3bIBAIOT HA TO, YTO OCTAaTOYHOC OaBJICHHUE OTCYTCTBYCT. Takmue pacibUIMTEIIN
OOJDKHBI 3aMCHATHCA, T.K. IMPOHHUKHOBCHUC ra3006pa3HI)1x MPOAYKTOB CTOpaHUsI MOXET IIPUBECTU K
3aBMCaHMIO WrIbl pacmeututenas (puc. 4.5.8). 3aBucinas Wria pacubUIATENS HAPYIIAE€T BECh IPOIECC
BITPBICKMBAHHA. IloBrIlIEHNE © MmaacHue JOaBJICHUA IIPOUCXOOAT KpaﬁHe HeMHTeHCcuBHO. Hawano wu
OKOHYAaHUEC BIPLICKMBAHWA TOYHO HE OIMPECACIAIOTCA.

I | ! I I I I I 1
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Puc.4.5.8 3asucanue uenvt pacnviiumens 8 mpemvem yuiuHope.
B mo0om pacmbuinTelie B mporecce paboThl oOpa3yercs cinod kokca. Hacrymaer Takoil mepuon
SKCIUTyaTalliH, KOrja KOKCOBaHME MPEBOCXOJUT YCTAHOBJICHHBINM MPOU3BOJUTENEM JOMYCK — IOMEPEUYHOE

CCUCHHEC OTBCPCTHUA HaA BBIXOAC U3 PACHBUIUTCIIA CHUIIBHO CY)XKACTCA. ITocne OTKPBITUA (I)OpcyHKI/I JaBJICHUEC
cunbHO moBbImaercss (puc. 4.5.9). TloBblmieHHE OCTATOYHOTO JaBICHHS XapakTepu3yercs Ooiee
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WHTEHCUBHBIMH OTPa)KEHHBIMU BOJHAMHM, KOTOpHIE MPH BO3pacTalolleldl 4acTOTe BpallleHHS KOJIEHYAaTOro
BaJjia MOTYT NMPUBECTH K MOJABIPHICKAM TOIUIMBA, KOT/Ia PaCIbUINTENb OTKPBIBACTCS BO BTOPOIl U TpeTUit pas
(puc. 4.5.10). INoaBIpHICKKM YBEIUYMBAIOT BBIOPOC CaKH, T. K. B KOHIIC TMPOIECCa CTOpaHHs B KaMepy
CropaHusl TOCTYINAaeT IUIOXO0 pachblUIeHHOe TOmiuBO. Kpome Toro, ais peakiuu TOpEHHs HE XBaTaeT
KHCIIOopoJa.

T T 11 T
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Puc.4.5.9 Bo emopom yununope — 3aK0KCOBAHHbIL PACNbLIUMED.
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Puc.4.5.10 Bo smopom yurunope — noodsnpuicku monausa npu 15 u 20 epadycax yera nosopoma
konensana nocie BMT (nokazanvl cmpenkamu) u3-3a 3aK0OKCO8AHHOCIU PACHBLIUMEIIAL.

Ha puc. 4.5.11 noka3zaHo, 4TO B 4YETBEPTOM LMIHHJPE YaCTh OTBEPCTHI OE3MTH(PTOBOIO PACTIBUTUTENS
3aKOKCOBaHbI. Ha cTeHze /uist mpoBepKy pacnbuinTenei 3ToT nedekt moarsepxaeH. CyxeHHoe MonepeyHoe
CeueHHE OTBEPCTHUS PACIIBUINTENS BBI3BIBACT YK€ HA PEKHME XOJOCTOrO XOJa CHIIbHBIN MOABEM JaBIICHUS
BIpBICKMBaHUA. HepaBHOMepHOE paclipeleneHne 4YacTUIl TOIUIMBa B KaMmepe CropaHus NPUBOIUT K
noBbIeHnI0 AIMHOCTH OI" ¥ HEYCTOWUYMBOM paboTe ABHTATEIIS.
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Puc 4.5.11. B uemsépmom yununope 06a uz nsimu omeepcmuil 8 6e3umu@dmosom pacnovliumee
sakokcosanst (Audi 2,5 TDI)
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Puc 4.5.12 Iloosnpuvicku monausa 6 mpemvem yurunope npu 14 epao yena nosopoma konensana
nocne BMT u3-3a uznowieHHo2o HachemamenbHo2o K1anauda.

W3HOIICHHBIA HATHETATENbHBIA KIIalaH CHIYKCHHEM Pa3rpy3Kd TMOBBINIAET OCTATOYHOE MaBlicHUE (Ha
puc. 4.5.12 — B TpeTbeM IUIUHIpPE), KOTOPOE BEACT K CHIIBHBIM MOJABIpPbICKaM TorumBa npu 14° yria
MmoBopoTa KojieH4atoro Bama 1mocae BMT. OpHoBpeMeHHO yBeNWYHBAaeTCd MNPOJOKUTENBHOCTH
BIIPBICKMBAHUs TOMIMBA. CHUKEHHBIH pa3rpy304HbIl 00bEM TOIMIMBA yBEIWYHMBACT Mojady. I[IpoaneHHOe
BIPBICKMBAHNE M TOABIPHICKH TOIUIMBA MPHUBOAAT K pe3komy mnoBeimenuto aeiMieHus OI'. Tloarekaromuit
HATHETATENbHBIN KiTalaH He JCPKUT IMOCTOSHHBIM OCTAaTOYHOE JaBJICHHE TOCIE 3aKpBITHS (QopcyHKH. B
COOTBETCTBUH C ITHM 3aTATMBACTCS BPEMsl TIOBbIIICHUS U naneHus aapienus (puc. 4.5.13). [lo-Bumumomy,
KaxkyIieecst 0onee BBICOKMM MaKCHMAaIbHOE JIaBJICHHE BIPHICKHBAHMS BBOJUT B 3a0ITyXK/I€HHE, TIOTOMY YTO B
3TOM CiIy4ae YBEIMYMBAETCS Mepenal MeXAy OCTATOYHBIM U MaKCUMAJIbHBIM JaBICHUSMHU.
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Puc. 4.5.13. HacnemamenvHulil K1anan 6 monaueHolU annapamype mpemoezo
YUTUHOPa NOOMeKaen, OCMamoyHoOe OAGLeHUe PAGHO HYIO

N3HomeHHOCTh TUTYH)KEPHOM Mapbl Hacoca TPO3UT 3aJEp’KKOl Hayala BIPBICKMBAHHUSA, KOPOTKUM
BIPBICKMBAaHHEM U Cl1a0biM moBbIieHHueM faaBneHust (puc. 4.5.14). [Inoxyro peryaupoBKy IUIyHKEPHBIX Map
MOKHO BBISIBUTH y pAnubix THB/I mo pasnuyubiM 3HaU€HHSAM Hadaja BIOPHICKUBAHUS B OTJEIBHBIX [TMIMHI-
pax ¥ pa3aMyHON MPOIOHKUTEIBHOCTH BIPHICKHBAHHS.

1 I
10 0 -10 -20 -30
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20 40 -50 [GRAD KW]
Puc 4.5.14. Usnowennvie demanu Hacoca 6 MONIUSHOU annapamype nepéozo YuluHopa.
Cmpenxoil yKasana 3a0epicka Hawaia 6npuiCKUGAHUS MONIUEA 8 NEPEOM YUTUHOPE
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Tabmuna 4.5.1 moucka HEHMCHpPaBHOCTEH JIOJDKHA TIOMOYh B TEPBBIX MOMBITKAX IMPOAHAIN3UPOBATH
BBICOKOE JIaBJICHHE BIPBHICKUBaHUsA. OJJHAKO OHA HE MOXET 3aMCHUTH Balll COOCTBEHHBIN OIMBIT H3MEPCHUH.
Baxxno dare ucmons30BaTh 3anuch rpadukoB B (aiin, onucarh BBISBICHHYIO HEHCIPABHOCTb, U MOTYYHUTH,
TaKuM 00pa3oM, COOCTBEHHBIN apXHUB HEUCIPABHOCTEH.

Tabnuna 4.5.1. TTorck HercpaBHOCTEH MO aHANIM3Y BHICOKOTO JJABJICHHS BITPHICKHBAHUS.

3AKOKCOBAHHbIN
PACNbLINUTENb

N3HOLWEHHLIN

N3HOLWEHHbLIN
NNYHXEP

HEMNOTHLIN

HEMNOTHbLIN

BbICOKOE OABJTIEHVE
HEMNOTHLIV
BbICOKOIo JABJTIEHNA

OTKPbITUA
HAMHETATENbHbLIV

HAMHETATENbHbLIV
KNAMAH

HW3KOE JABITEHUE
KNAMAH

OTKPbITUA
PACNbLINUTENb
3ABUCLUAA UMA
PACNBLINUTENA
TPYBOMPOBOA

BbICOKME OTpaXXEHHbIE BOSTHbI
[Mnockne oTpaxéHHble BOSHbI
MoaBnpbICKK

KpyTon nogbém aaBneHus
nocrne Hayana BNpbICKMBaHUS
Hannyne «3anopHoOro Kproka»
CrvLIKOM 3aTAHYThIN BNPbICK
Cru1LIKOM KOPOTKMI BMpbICK
[MnaBHbI NOABEM AaBNeHUs
KpyTon nogbém aaBneHus
Hu3skoe NnMKoBoe aaBneHne
BbiCcoKOe NMKOBOE AaBneHune

ITynbpcaruu u3MepsoTes mpu moMomtu AataukoB I1JI-4/T1J-6, ycTaHaBIHBaeMBIX Ha HCCICIYEMYIO
TOIUIMBHYIO TpYOKy. Tak kak k momynto AMJI-4/1 ogHOBpEeMEHHO MOYKHO TIOAKIIOYUTD TONBKO OJIMH JaTYHK
ITJI-4/TI1-6, curHanbl MyJibCalnil JaBICHUS HY)KHO MPOCMATPUBATh M 3alMChIBATh OTACIBHO VIS KaXKIOTO
mummaapa (ucneitanne Cvech =  IlyJabcalmm_TOMJIMBA). 3aTeM mpu (HOPMHUPOBAHHUH OTYETA MOKHO
BBIOpATh 3amucy rpauKoB Pa3HbIX IHJIMHIPOB U CBECTH MX BMECTE JJIs OONbIIeH HATIISTHOCTH.

N MynkCcayny TONAMES - Toyota 2CAnzens. Mopagok 1342, W E‘E‘ﬂ_hj
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Jnst cucteMbl ¢ Hacoc-(popCcyHKaMU MITH aKKyMYJISITOPHON CHUCTEMBI BITPBICKA HENb3sl MPOBECTH aHANIN3
BBICOKOI'O JAaBJICHUSA C UCIIOJb30BaAHHEM 3aKNMHBIX JATYHUKOB. B cliydyae aKKyMyHS[TOpHOﬁ CHUCTCMBI BITPLICKA
Opy  TOMOIIM ocumwuiorpadga MOXHO 3aUKCHPOBATh KojicOaHHs JABICHUS B aKKyMYJSTOPE C HC-
IMOJIb30BAHWUEM HITATHOI'O JaT4WKa JaBJICHUA B aAKKYMYJIATOPEC. Bonee IMPOCTBIM MCTOAOM IIpHU
AVNAarHOCTUPOBAHHUUN AKKYMYJIATOPHBIX CUCTEM BIIPBICKA ABJISACTCA HM3MCPCHHE pacxXoda TOIUIMBa B JIMHUU
o0paTHOro cirBa (POPCYHKH.
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4.6 lnarHocTUKa JaTyNKoOB
JdaTymk neganu noga4ym Tonnuea (akceneparopa)

JlaTuuK dYaiie BCEro MPEACTaBIsieT CO00M MOTEHIMOMETp (Y4acTo CIBOCHHBIM - JUIS TOBBIIICHUS
HaI&KHOCTH), BBIXOJHOE HAMPSDKEHHE KOTOPOTrO W3MEHSETCS TPH HEMOCPEICTBEHHOM BO3CHCTBUU
BOJMTENIS HA Menalib. [Ipu mpoBepKe MPOBOSIICH JOPOKKH MOTSHIIMOMETPA OHA TTOIBEPTaeTCsl HCIIBITAHUIO
Ha 1IyM (MCKa)KeHUS JIEKTPHUYSCKOTO CHT'HAIA).

[IpocMOTpeTh CHUTHAN JaT4dka MOXKHO B PE&KHME CaMOIMCLA, MOAKIIOYMB €ro BbIxoa (uepes
MOAXOSAIINI OTBETBUTENb WIIM C TIOMOIIBIO IIyna-uriibl) K Bxoay Bx1(IN1).

[lpn MemIeHHOM Ha)XaTUM Ha TIeAajdb HANpsDKCHHE [ODKHO YBEIUYMBATBCS 0O€3 CKauyKoB 10
MaKCUMAJIbHOW BETMYHMHBI. ¥YKe MPH HEOOBIINX CKaYKaX HAMPSDKEHUS TATYUK JIO0JDKEH ObITh 3aMEHEH.

Datunk paBneHus BO BMYCKHOM KOJlJ1IeKTope

Jatuuk npoepsieTcs ¢ MOMOIIbI0 BAKYyMHOI'O Py4HOro Hacoca. [IpocMoTpers curHan faTanka MO>KHO
B POKHUME CaMOIHKCIA, MOJKIIOYUB ero BhIXOA (d4epe3 MOAXOSIIMNA OTBETBUTEIb MM C MOMOIIBIO IIyma-
uribl) K Bxony Bx1(IN1). IIpu moBblmieHHH aBieHHs HANpPsHKEHHE TAKKE JOIDKHO YBEIMYMBATHCS, TPH
YBEIUYEHUH pa3psHKeHUs — MajnaTh. Eciau curHajl OTCYTCTBYET MM HE M3MEHSETCs, CIeqyeT IpPOBEpUTH
HanpsDKeHUe MUTaHus natyrka (kak npasuio — 5B). Ecinu nutaHue B mops/Ke, TO JaTYNK HEHUCITPABEH.

JaT4ynK NnonoXXeHusi KoneH4aToro n pacnpegenuTenbHOro BanoB

B akkymynsaTOpHBIX CHCTeMax BIIpPBICKA JJs TOYHOW YCTaHOBKM MOMEHTa Hadaja BIIPBHICKUBAHUS
TOIIMBA OJIOK YIPAaBIICHUS JOJDKEH OMNPEACNTATh TOJIOKEHHE KaK KOJEHYATOro, TaK W PacIpeleluTeIbHO
BaJiOB, T.K. (OPCYHKH [OJDKHBI VIPABIATHCS paslelbHO. B KadecTBe JaTyMka KOJIEHYATOTO Baja
WCIOJIb3yeTcs, KaK MPaBUIIO, MHAYKTUBHBIA TaTUUK.

[Moakntouenue cm. n1.2.1. Bxon cunxponusaimu «/IIIKB/IBMT (CPS/DPS)».

[IpocMoTpeTs BBIXOAHOW CHTHAN JATYMKAa MOXKHO B pexume ocipuniorpada, BeiopaB Bxoj «/IITKB»
(mpemBapuTENBbHO MPOBEPHTE HACTPOMKM 3TOr0 BXOJa B ONHMCaHWW aBurarens). [IpocMoOTpers curHal
naTydka B aHanoropoM Buae B AMJI-4J]] MOXHO TOJNBKO Ha HECHMMETPUYHOM BXOZE, BHIOpaB B
ocrrmiorpade B penaktupoBannu Habopa kanam CPS(0SC).

] Habopet - Ocuwnnorpad AMD-4D

F2 Hatiop ] F2 Pexum F4Cocras l F5 Paseepmica ]

Koa | Wcnonss. | HaumeHosaHwe |
LPS (osc) TDARIE Cps (osc) :

Wkana

= | H 8| 2| | oo
oK | CmagHa HDHMBHHTb‘ Cnpaeka ‘

[Ipu cmabom curHane mpoBepsieTcsi CONMPOTUBIICHNE IaTYMKA U €ro TONOKEHHUE OTHOCHTEILHO Kolleca
Ha MaxoBuke. CIIMIIIKOM OOJIBIION 3a30p BBI3BIBACT TPYAHOCTH IPH 3amycke. 3a30p OOBIYHO cocTaBiser 1-
1.5 mm.

B kauectBe matumka pacmpenmenuTenabHo Bama (JIITPB) ualie Bcero MCIONB3yeTcs AaTYMK XOJUIa.
[TpocMOTpeTh CHTHAN JaT4dka MOXKHO B peKHME ociuuiorpada, MOAKIIOYUB ero BbIXoA (depes
MOAXOMASAIINI OTBETBUTENb WM C HOMOINIbIO Imyna-uribl) K Bxomy Bx1(IN1). Curnan momkeH ObITh
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MPSIMOYTOJIBHBIN, aMITIUTYIOH, Kak mpaBuio, SB. Ilpu orcyrcTBHM curHama 3TOro JaTdvKa ABUTATENb HE
3aITycKaercs, XOTsl €CIIM CUTHAJ MPOMaIET Py 3aBeIEHHOM JIBUTaTelIe — OH MPOJIOJDKAET paboTaTh.
Baxxno Taxke mpaBmibHOE noiokenue curaanoB gatauko JIIKB u AIIPB npyr otHOCHTENBHO IpyTa.

AHANOTHYHO MOXKHO TPOBEPUTH U JApyrue naTtuuku cucrembl JCY]l, mpocMaTpuBas UX BBIXOIHBIE
CUT'HAJIBI B P&KUME CaMOMHKCIa WM ocLuuuIorpada.
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4.7 QnarHocTUKa NCNONMHUTENbHbIX MEXaHU3MOB
[AnarHocTtuka copcyHoK

B akkyMyJSITOpHBIX CHCTEMax BIIPBICKA HMCIOJB3YIOTCS 3JEKTPOMArHuTHbIe (GopcyHku. DopcyHka
yIpaBIIseTcs dJMEKTPOrHIPABINIYECKIM CIIOCOOOM € TIPUMEHEHHEM BCTPOCHHOTO B HEE 3JIEKTPOMATHUTHOTO
KJlamnaHa. DJeKTpryeckas poBepka (GOpCYHOK MPOBOAMTCS MyTEM 3aMepa COMPOTHUBIICHUS, CHIIBI TOKA HITH
HanpspkeHusl. CONpOTHBJICHHE KATYIIKM OJJIEKTPOMATHHTHOTO KiamnaHa (OpPCYHKH pa3iuvarorcs B
3aBHCHUMOCTH OT CUCTEMBI, U cocTaBirger 00br4HO 0K0J10 0,3 oM 1 12-BOJIETOBOrO IMUTAHUA.

CaMbIM OBICTPBIM M PE3yJIbTATHBHBIM CIIOCOOOM HMCIBITAHUS SIBIISCTCS MTPOCMOTP OCIMIUIOIPAMM CHIIBI
TOKa B ()OpPCYHKE C MOMOIIbI0 ToOKou3MepuTeabHbIX Kieeid (KT-6A 1 ux MomuduKaiuii) Wik HalpsoKeHUS
Ha BBIBOJAX (OPCYHKH.

B cucremax Common Rail ¢upmer Bosch dopcyHku, kak mpaBuiio, COSAUHEHbI B MATPHILY, TIO3TOMY
HampsDKEHUE HaJao HaOIoAaTh Ha 000MX BbIBOmax (opcyHkH. B pabodeMm IMKiI€ OIWH M3 BHIBOIOB
KOMMYTHPYETCS Ha «3eMJTI0», pabouee HaNPsHKEHUE IPUKIIABIBACTCSI KO BTOPOMY BBIBOJTY.

|‘||| |"l|\ |

v Il f |~|| |||| |||| |1~ |~|\| r'n'| | H| |r i

N AL

Hanpsbxenue Ha BBIBOJax OHON (OPCYHKH.

B HauvanbHOW CTaguy TIpollecca BO3HUKAET CHJIA TOKa ¢ NMHMKOBBIM 3HaueHneM 19-20A (Hampsokenue
mopsimka 50-70B), koTopas qoybKHA 00eCIeunTh OBICTPOE OTKPHITHE KiIamaHa. BonbIlioe 3HaYeHHe TOKa
JOCTHTaeTCs Onaronaps paspsiike KOHJIEHCaTOpa, KOTOPBIN 3apspKaeTcsl MEKIY MpoleccaMyl BIIPBICKHBAaHUS
ToIIMBa J10 HanpspkeHus: okono 70B. Uepes 0.4 Mc sIKOpb 3JIEKTPOMArHUTHOTO KJIalaHa JIOXOIMT JI0 YIIopa,
YTO PErUCTPUPYETCS KOPOTKHM YMEHBIIEHHEM CHIIBI TOKA. 3aTeM cuiia Toka ¢ momomnsio [IMM-momynsiun
yCTaHABJIMBACTCS Ha ypOBHE TOKa yrepxkanus 10-12A.

B cucremax ¢upmbr Dephi  ucmonmb3yrorcs, kak mpaBuiio, HU3KOBOJBTHbIC (OPCYHKH, OHH
OTKpBIBaloTCs HanpsbkeHreM 12B, Ho (opma Toka ocTaéTcst IpUMEPHO TaKoH Ke.

Jnst HaOMroieHust M M3MEPEHUS CUTHAJIOB Ha BBIBOJAX YIPaBIeHUsT (OPCYHKAMH MOXHO ITOJKITIOUYUATE K
auM Bxoma Bx2(IN2)...Bx5(IN5).

Jpyrue ucnonuautensHbie yerpoiictea ICY /] (perymsatopel XX, kianana, peie U T.J.) TPOBEPSIOTCS
MPOCMOTPOM CHUTHAJIOB HA HUX B P&KUME ocuuiuiorpada.
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4.8 BubpogmarHocTtuka

Tak kak gBuratenb BHyTpeHHero cropanus ([IBC) siBisercss MexaHH3MOM HUKIMYECKOrO IeHCTBHS,
BCE MPOIIECCHl B HEM KECTKO MPUBS3aHbI K YTy MOBOpoTa KosneHuaToro Bana (KB). s 4eThIpexTakTHOTO
JIBUTATENS TOTHBIN IUKI TPOXOIUT 3a Ba obopota KB.
BrigennM oCHOBHEIE:
VTIibl HaYaaa ¥ OKOHYAaHUS BIIPHICKA TOILIMBA (JIsT IM3ENs),
Vbl MOMeHTa 3akuranus (Uit OCH3MHOBOT'O IBUTATEIs),
YTIBl OTKPBITUS U 3aKPBITHS BIYCKHBIX U BBITYCKHBIX KJIAIIAHOB.
PaGota Bcex arperatoB JBUTATENs COTPOBOXKAACTCS IIYMOM M BUOpaIueii.

Hcnonw3ys Bubpogatuuk B/I-2 u3 xommiekta AM/I-4/], MOXXHO NMPOBECTH JUATHOCTHKY COCTOSHHS
JBC.

Hike npuBeneHbl AuarpaMMbl paboThl ABUTaTENCH (CIPaBOYHO).

Auarpanma pabote 127 BIAT
pEMrAaTENA BAS —
BNyCIs
[
BNy Sk
ELINYCK o
4‘-h
H“'\.
¢ ENyCk
N
Y
T 400
T HiJT
Rttt
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Auarpanma paboTe
Anzena KAKAS

BNy Ck

\/

Auarmanma paboTe
Anzena AMIMILD 2368 233)

HT

HMT
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Auarpamms paboTs) 7
AWnFena TOYOTA 2C

s = HIAT

21.]'[51 ApPYTrux TUIIOB IIBHFaTeHeﬁ HYXXHO UCIIOJIB30BaTh JUarpaMMBbI U3 ONIMCAHUA U TEX. JIMTCPATYPHI.

Jiis mpuMepa pacCMOTpUM BUOpOIMArHocTUKy KiamaHoB auszens TOYOTA 2C.

JIist CHHXPOHM3AIIMK HCIONb3yeM mhesofaruuk 11J[-4 wnu II/1-6 ¢ ycummrenem 3apsma Y3-IT (s
misenst), aubo kimemu cuuaxponusanun KCU-4 (wis Gensunooro JIBC). IIpu HaawWuue BCTPOEHHOTO
JaTYNKa CHHXPOHHU3AIUU — HCTIIOIB3YEM €r0 H KOMILJIEKT Kabemel-Tiepex OTHIUKOB.

JlnarHocTuka MpoBOIUTCS Ha 000pOTaxX XOIOCTOr0 XO/a.

Jis mpoBeneHus paboT HEOOXOAUMO:

VYcranoButh nbe3opaTuuk ([1/]-4/6) Ha TpyOOMpOBOM BBHICOKOrO MaBiicHUs 1-ro muiMHApa M
MOJICOSIMHUTD €ro K N3MEPUTEITHHOMY KaOelto.

3anycTuTh ABUraTelb U JaTh EMY IIPOrPEThCs 0 pabouei TeMIepaTypsl.

ITpoBepHTh TPAaBUIBHOCTE TAOJHIIBI YIJIOB BIIPBICKA [T BRIOPAHHOIO ABHTATES (B OMHCAHUH
npurarens). Ecau Tabnmuiia He 3amoiiHeHa, TO B HCMBITAaHWH «YTroJ BHpbicka = Ilo
CTPOOOCKOIMY» TPOU3BECTH HM3MEPEHHE yIiia BIPHICKA TOIUIMBA. 3amucarh MOTy4eHHOE
3HaveHue (B maHHOM mpumMepe — 13rpa).

Bri6path ucnbitanue «IHIIT =  Bubpamusa».

VYcraHoBUTE BUOPOJATYHK Ha KPHIIIKY OJIOKa B paiioHe 1-To MunmnHapa.
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3ammcarb QUIBM.

B MeH10 «3anucu» OTKPBITH 3alMCaHHbIN (uiibM. BKIIIOYUTH yIIIOBYHO pa3BEPTKY, KOPPEKIIMIO
no yriay Brpbicka («YBmp») u 30HBI KinamaHoB («30HBI»). YIpaBieHHE aHAIOTMYHO
ncnbiTanuio « [N = JlnHaMu4yecKkasi KOMIIPEccHsi»

W3 auarpammel pa6otsl qusenst TOYOTA BUIHO, YTO BBIMYCKHOW KiamnaH JOJDKEH OTKPBIThCS
Ha 139rpaxa. nocne BMT (51rpan. no HMT). TIpoBoauM u3MepeHHs peaibHOrO MPOMEXYTKa
BpeMeHn Mmexay BMT u Bcmieckom Ha BHOpOrpamMMe OT OTKPBITHSI BBITYCKHOTO KITaraHa.
Bpemennast 3azepkka OTKpbITHS KiamaHa 12rpamycoB. [Ipu mepecuere B 3a30p MEXKIY
KyJIa4KOM Tapelikoi ToskaTesns, moaydum okono 0.7vMm. (Mer umutrpoBanu 0.5 mm)

W3 nonyueHHbIX BBIYUCICHUI BUIHO, YTO C TIOMOIIBIO BHOPOIUATHOCTHKH C JJOCTATOUYHONH TOYHOCTHIO
MOXKHO OIICHHTH COCTOSIHHE MexaHu3Ma razopacmpenenenns J[BC.

W3 BubOporpammbl pa0OTBl JAW3eNs BHJIHO, 4YTO HaJM4YHe 3a30pOB B KiIalmaHaxXx MPHUBOIUT K
3HAYUTEIILHOMY YBEJIMUYCHHIO YpPOBHS BHOpamMid, YTO TOXKE SIBISETCS JUATHOCTUYECKHM IPHU3HAKOM
Hanmuuus aedekra (aBuUratenb «CTyduT»). [Ipudem ypoBeHb BHOpOCHTHAA MPU 3aKPBITUU BBITYCKHOTO
KJanaHa npuMepHo B 1.5 paza mpeBbIiaeT ypoBeHb OT OTKpbITHSA. OnHaKo B paiione 7 rpaj 1o u nocie BMT
MIPOUCXOJIAT MPOIECCH OTKPBITHS-3aKPBITHS KJIAIaHOB M Ha 3TH MPOIECCH JOMOTHUTEIHHO HAKIAAbIBAIOTCS
BHOpaIMK OT TIEpEKNIa KN TOPIIHS, OT B3pbIBa B Kamepe cropaHusi u T.1. [loaToMy BeIOpaHa 30Ha Havana
OTKPBITHUS KJIalaHa.

JononmuuTensHO 1o BUOporpamme padotsl JIBC u arperaToB aBTOMOOMIISI MOXKHO OIICHHTD:

-COCTOSIHHE LIWJINHAPOTIOPITHEBOM TPYIIIIHI,

-COCTOSIHHE TOIUTMBHOM cucTeMbl (Hacoc, popcyHKa)

-Haau4dre u3Hoca BKiageiei KB,

-COCTOSIHUE TOJIIIUITHUKOBEIX y3JIOB JABHTATEINSI U KOPOOKH Tepenad,

-COCTOSIHUE 3y0UaThIX mepeiay aBTOMOOHIIS,
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-HaJIM4YKe aucOasiaHca KapJIaHHOH Iepenay,

-BBISIBUTH U JIOKAJIM30BATh UCTOUHUKHU «ITIOCTOPOHHUX>» IIIYMOB U T.J.
[lo BompocaM TEXHHUYECKOW MOMACPXKKH, C 3aMEUaHMSIMH M NPCAJIOKECHUSIMH oOpaimaiTech 10
3JIEKTPOHHOMY aapecy Wld@nts.hippo.ru.

®
AZpec U3roOTOBUTEN!

Poccus, 443070, Camapa, yn. [laptuszanckas, 150,
HITIT «<HTC»,
Ten/daxc: (846) 269-50-20 (MHOrOKaHAaIBHBIIA)
E-mail: market@nts.hippo.ru

Internet: www.nppnts.ru

[pennpustue-usroroutear OO0 «HIIIT «HTC» ocTtapnseT 3a co00il paBo U3MEHSITh BHEIIHHUIA BHJI, KOHCTPYKIIHIO,
MIPOrpaMMHOE 00ECIICUCHIE CBOUX U3JICNUH, MPEKPaIIaTh MOJICPKKY, CHUIMATh C IIPOU3BOJICTBA CBOIO MPOIYKIIHIO Oe3
JIOTIONTHUTEIFHOTO YBEJIOMJIEHUS TIOJIb30BaTeNeH.
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