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BBenenue.

ABTOMOOWJIbHAS CHUCTEMA CTEKJIOOYHUCTKH - 3TO HEOOXOAMMOE CPEICTBO
MOBBIIIICHHS 0€30TTaCHOCTH aBTOMOOMIIS.

CeronHsi MpPOU3BOJIUTEIN aBTOMOOMJIEH MOCTENEHHO HAYMHAIOT MCIOJIb30BATh
aBTOMATUYECKYI0 CHCTEMY CTEKJIOOUYMCTKU B CTaHJAapTHOM KOMIUICKTAIUU
aBTOMOOWJIEH CpeJIHEero Kiacca, a pa3paboTYMKKA TaKUX CHCTEM YIIPaBICHUS
npejiaraloT  aBTOMIOOMTENSIM  HECKOJBKO WX THIIOB, B TOM 4HCIE U
npeIHa3HauYeHHBIE I CAMOCTOSITEIbHON YCTaHOBKH.

ABTOMaTHYECKass CHCTEMa CTEKJIOOYHCTKH COCTOWT W3 JATYUKOB TOXKII U
3arpsi3HEHUS.

JlaTuuk  AOXKAS MOXKET OCYIIECTBISATh YIPaBIEHHE BCEMH pPEKHMaMU
CTEKJIOOUMCTHUTEIIS, @ IMEHHO: IepBasi CKOPOCTh, BTOPasi CKOPOCTh, aBTOMATHUECKHIA
BBIOOP JUTUTEILHOCTH Iay3bl, OMBIBATEIIb.

Bpewms pearupoBanusi, paBHoe 10 MumucekyHaam, o0ecrieyuBaeT HeMeIJICHHOE
cpabaTplBaHHE JBOPHUKOB B TOM CIy4ae, €CIH OpBI3TH, OT BCTPEUYHON MAIIMHBI,
NOMAaBILKE Ha JIOOOBOE CTEKJIO COBEPLIEHHO «OCHEIIAIOT» BoauTens. C JaT4ukoM
JIOK]11 BEPOSITHOCTD MOTACTh B aBAPUMHYIO CUTYAI[MI0O MHOTOKPATHO CHUKAETCSI.

On xe oOecrneunBaeT 0E€30MACHOCTh BOJUTENS, MOTOMY KaK YMEHbIIAET
KOJIMYECTBO €r0 ABW)KCHHMI B TPOIECCE YMPaBICHHUS aBTOMOOMIIEM TMPHU TIOXHUX
MOTOJIHBIX YCIIOBUSIX (CHET, JOXK/lb, IPS3b).

Boautens MOXET HaXOIUTHCS TMOJA BO3JACHCTBHEM PA3IUYHBIX OTBIICKAIOIINX
OOCTOATENBCTB — IUJIOTHOTO [BIDKEHUS, TUIOXWUX TOTOJHBIX YCIOBHMA, W TUIOXHX
JIOPOKHBIX YCJIOBHM M YCTAJIOCTU. ABTOMAaTHuYecKash CHCTEMa JaeT BO3MOXKHOCTb
BOJMTEIIO YYBCTBOBaTh ceOsi Oonee crokoitHo. Iloe3nka mpu TMIOXMX MOTOMHBIX

yCIIOBUSIX 0oJiblle HE OYyJEeT MpOoOIEeMON.
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1. Cucrema crexsoounctku LADA Vesta.

ABtomoOmip LADA Vesta sBasercs OJHUM €3 CaMblX IOMYJISIPHBIX
POCCHUICKUX aBTO, KOTOPBIN M3TOTOBJICH Ha YPOBHE, MAKCUMAIBbHO MPHUOIMKEHHOM K
Jy4ImuM 3apyoexxHbiM oOpasnam. W kak B mob6om aBTomobOwmie, Ha LADA Vesta
0€30MMacHOCTh BOJUTENSI HAPSIMYIO 3aBHCHUT YUCTOTHI cTeKoJ. [IoBepXHOCTh cTekia
OYMIIAET CHCTEMa CTEKIIOOYHCTKH, 1 UMEHHO OT €ro paboTOCIOCOOHOCTH 3aBHCHT,
OyAeT JM CTEKJIO YUCTHIM U B KaKOW CTCTICHH.

YToOBI METKN CTEKIIOOYUCTUTENCH TIIaBHO JBUTAIHCH TIO0 CTEKITY, Ha MIOBOIOK
JOJDKHO — TIepeaBaThCcsl JAOCTATOYHOE YCWIHME. OJTO JIOCTHUTaeTcss 3a CYer
3JIEKTPOMOTOPA, COEAMHEHHOIO C PEAyKTOpOM, KOTOpbI 00JIajaeT HaIuuueM
YEepBSYHOr0 MeXaHu3Ma. [I0CKOJIbKY B CUCTEME €CTh PEAYKTOP, MOKHO YMEHBIIIUTD
4acTOTy 00OpOTOB BaJjia M MOBBICUTH BEIMYUHY YCHIIWS, TIEPEAaBAEMOTO TpPATECIUH.

Tpaneuusi CHHXpOHU3UPYET JIBUKEHUS 00OUX IIETOK.

OcHOBHBIE KOMIIOHEHTHI cucTeMbl ctekinoouncTku LADA Vesta ( Puc. 1) :

11—

1 - %onT, 6 — pblyar CTEKNOOYNCTHUTENA,
2 — 1AM, 7 — konnayok,
3 — ranka, 8 — ranka,
4 — xpuBoLwMN, S — gewraTens,
5 — WeTKa CTEKNOOUNCTUTENA, 10 — kpoHwWTERH
Puc. 1

/lucm
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Tpamenust CTEKJIOOYUCTUTENS - OAWH W3 BAKHEUIINX KOMITOHEHTOB
CTEKJIOOYMCTUTEILHOTO MexaHnu3dMa apTtomoOumns LADA Vesta, nepeBoasimumii
BpaIaTeIbHbIC IBMKCHUS Bajia JICKTPOABUTATENS B JIBIKEHUE JTBOPHHUKOB.

[Tpunnun peiictBust npuBoaa crekimoounctutenss LADA Vesta coctout B
CJICYIONIEM: TaJiel] IPUBOIUTCS B BIPKCHUE MOTOPYMKOM W 3aCTaBIISICT JBUTATHCS
Tparnenuro. 3aTeM MPOUCXOIUT COCIUHEHHE BAJOB C PEAYKTOPOM MPHU MOMOIIM TAT
MOCPEJICTBOM KojieOaTenbHbIX JBWKEHWUH. Kak pe3yipTaT, MIETKH OYHCTHTEIS

ABUTAIOTCA CO CTOPOHBI B CTOPOHY, a4 ITOBCPXHOCTDL CTCKJIA OUUIIACTCA.

2.04KMCTKA BETPOBOI0 M 32/IHET0 CTEKOJI.

Jis coOmrofeHust 3aKOHOAATENBHBIX HOPM IO OOECIEYEHHUIO MpPUEMIIEMOM
TATBHOCTH BUIUMOCTH B JIFO0O€ BpEeMS CYTOK HEOOXOIWMO HWMETh CHCTEMBI IIO
OYMCTKE BETPOBOTO M 3aqHEr0 CTeKoN U ¢ap aBromoOussa. Takue cuCTeMbl
MOJIpa3eIAI0TCS Ha:

1. cucTtembl CTEKIIOOYUCTUTENEH BETPOBOIO CTEKIIA;

2. CHCTEMbI CTEKJIOOYMCTUTENCH 3aHETO CTEKIIA,

3. CHCTEMBI CTEKIIOOUYHCTUTENEH (Dap;
4. cucTeMbl CTEKJIOOMBIBaTENEH dap;
5

COYETaHHE CUCTEM CTEKJIOOUYUCTUTEIIEN — CTEKJIOOMBIBATENIEH.

3.CucTeMbl CTEKJI00YUCTUTE/IeI BETPOBOI0 CTEKJIA.

BapuanTte! npuBojia mETOK B HACTOSIIIIEE BPEMS MPAKTUUECKH TPATUITUOHHBI JISI
KaXXJIOTO0 BHJA TPAHCIOPTA, HO CIOXKHUIMCh OHU HE CIy4ahHO. /[Ba OCHOBHBIX
TpeOOBaHUSI - MpPU TMAPKOBKE MHHUMAJILHO MellaTb 0030py U oOecreuuBaTh
MaKCUMAaJIbHOE TMOKPBHITHE OYMUCTKH - MPUBOJAT HAa TPAHCIOPTE K TPATUIIMOHHOMY
HIDKHEMY TIPUBOY C MapKOBKOW HAMpPaBO W BHU3 (JIJIs1 JICBOTO PACIIOIOKEHUS PYJIs),
a Ha TPaKTOpax W CIeIl. TEXHHUKE - K BEPXHEMY MPUBOJY, TaK KaK TaM BaxkHee 0030p
yepe3 HIKHIOK YacTh CTEKJIa pabodeil 30HbI arperata. Ha aBToOycax oObiuHa cxema
C JIBYMs IapajuieIoTpaMMHBIMHA HWKHUMHU TIPHBOJIAMH C TIAPKOBKOW K IICHTPY,

O6€CH€‘-II/IB3IOH121$I IMPAKTHYCCKHU ITIOJIHYIO OYUCTKY JI00OBOTO OCTEKJICHHS.

/lucm
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Pucynok 2 — Cucrema Tumna Tanaem

Pucynok 3 — BeTpeunas cucrtema

Pucynok 4 — Cucrema Tuma TaHAeM C a3pOJIUHAMAYECKUMU

XapaKTCPHUCTUKAMU

PucyHok 5 — OgHOpbIYaKHasI HEYTIpaBIsieMasi CUCTEMA

ZEL
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Pucynok 6 — OgHopbIYakHasl ynpasisieMas CUcTeMa
TpeOGoBanus:
-yJlaJIeHHE BOJIbl, TPSI3U U CHETa;
-paboTa npu HU3kuX (-30°C) u Beicokux TeMmepatypax (+80°C) ;
-KOPPO3UOHHAsA CTOMKOCTh MIPOTUB BO3JICUCTBUS LIEIOYEHN, COJIEN U KUCIIOT;
-JUINTEIbHAS  OKCIUTyaTaumus  (JIerkoBble aBroMoOmmn - 1,5 * 10° muxio
pabOTHI CTEKIOOYUCTUTENS, TPY30BbIE aBTOMOOWIH - 3 * 10° ukiI0B);

-UCIIBITAHHUC Ha OTKa3 B pa60Te.

4.MexaHUYeCKHUI MPUBOJ CTEKJIO0YUCTUTEIS.
[IpuBO cTEKIOOYUCTUTENEH O0ECIEUUBAET BO3BPATHO-TIOCTYNATEIBHOE JBHKCHHUE
meTok (1meTku) mo crekiay. CaMbIM pacnpOCTpaHEHHBIM SIBISIETCS DJEKTPUUYCCKUN
MPUBOJ  CTEKJIOOUYHUCTUTENCH. THUIMOBOM AIEKTPUYECKUH TMPUBOJ  BKIIKOYAET:

AIEKTPOABUTATEN, YEPBAYHBIN PELYKTOP, TPANIEHUIO U TOBOJKH.

B nmnpuBome MoOXeT NPUMEHAThCA OJMH (OOBEAMHEHHBIM TPUBOJ  IIETOK
WHIUBUYAIbHBIA TPUBOJ IIETKH) WM JBa (MHAUBUAYAIbHBI TPHUBOJ IIETOK)
DIIEKTPOABUTATEIIS. UepBsiuHBIL ~ pELYKTOP YBEIIMUMBAECT  YCUJIUE oT
AIIEKTPOJBUTATENS] B HECKOJBKO JECATKOB pa3. Tpamenusi MpeacTaBisieT coOou
CUCTEMY PpBIYaroB, MPeoOpa3yomux BpallaTeIbHOE BIKCHHE pEIyKTopa B

BO3BPATHO-TMIOCTYIMATCIBbHOC IBHUKCHUEC ITIOBOAKOB. K IMOBOAKAM KPCIIATCA HICTKH.

PaznuualoT HECKONBKO THIMOB KpEIJICHUS IIETKU K TMOBOJAKY, OOYCIOBIECHHBIX
UHTEpEeCaMH pa3HbIX IPOM3BOJIUTEICH: KPIOYOK (camvlil pacnpocmpaneHmwiil),
OOKOBOI MITHIPb, KHOTIKA, OyJIaBKa, 0OKOBOE KPETICHHE, OOKOBOU 3aKUM, IIITHIKOBON

3aMOK M JIp.
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Cy1iecTBYIOT /1Ba MPUHIUIA paOOThl MEXaHU3Ma CTEKJIIOOYUCTUTETIS.

o e " B
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Pucynox 8 - [lapamiensHO cOeTMHEHHBIH
0L — YTOJI TOBOPOTA KPUBOIIIUTIA,
B, Y — yroa noBopoTa IEeTKH;
V; — YTOJI IIOBOPOTA MEKY 3BECHBSIMH IPUBOJIA.
Bropoii mar mo ontuMu3anuyd padodero MeXaHW3Ma CTEKIOOYHCTHTENS 3TO

BEIOOp  paboyero  TMOJIOKEHUS  KPOMKH  CTEKJIOOYUCTUTENSI  OTHOCHUTEIHHO

IMOBCPXHOCTHOCTU CTCKJIA.

5. [lepexkaroyaresib CTEKJI00YMCTUTENEH.
| - HeliTpasibHOE mnoJokeHHe. OUUCTUTETNM W OMBIBATEIM CTEKOJ BBIKIIOYEHBI.
[Tonoxxenue (dbuKCUpOBaHHOE.
Il - BKIIOWEH TPEPHIBUCTBIM pPEXKUM WIH PEKUM «ABTO» (B BapUAaHTHOM
UCIIOJIHEHUH) pa0OThl OUUCTUTENSI BETPOBOTO crekia. [lonoxkeHne pukcupoBaHHOE.
Il - BkiItOueHa wmanasi CKOPOCTh OYMCTHUTENS BETpOBOro crekna. Ilonoxkenue

(buKCHUpOBaHHOE.
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IV - BxuoueHna Ooiblasi CKOPOCTh OYMCTUTENsSI BEeTpoBOoro crekia. [lomoxenue
(bUKCHpPOBaHHOE.

B BapuaHTHOM UCHOJIHEHUH OO0JIbIIAs CKOPOCTh OYUCTUTENS BKIFOUUTCS TOJIBKO IPU
3aBEJICHHOM JIBUraTele, NHAaYe MIETKU CTEKJIOOYUCTUTENS BBIMIYT U3 MApKOBOYHOIO
HOJIOKEHUS TUISL yno0cTBa 3aMEHBI MIETOK.

V - Ha ce0sl, BKIIIOUEH OMBI-BaTEJIb BETPOBOTO CTEKJIA.

Puc. 9. Konbua yIpaBJICHUS Ha pbryare MePEKITI0YaTENS

1 - Kombiro YIPABJICHUS Hapy>KHbIM OCBEILCHHUEM.

2 - Konbl1o ynpaBiieHusI IPOTUBOTYMaHHBIMU OTHSIMHU.

Puc. 10. Peruar nmepexmroyaTesss CTEKIO0YUCTUTEICH

AP 113020279730000 113
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Puc. 11. Peruar npaBoro noJipyJieBoro nepekyiroyaTesist

CTEeKI00UYNCTUTEIN BCTPOBOI'0 CTCKJIa BKIKOYAIOTCS IIPW BKIOYCHHOM 3aKMI'aHHH.

1-KOHBI_[O PETYIINPOBKU MJINTCIBHOCTH I1aY3bI IIPCPBIBUCTOTO PCIKHUMA.

2-Knomka yIpaBJICHUS MapIHIpyTHBIM KOMITBIOTEPOM.
Jns ympaBlieHHs PEryJMpPOBKOM JUIMTENBHOCTH TMay3bl IPEPBIBUCTOTO PpPEKUMA
UCIIOJIB3YWTE KOJBLO PEryJIUPOBKU JIUTEIBHOCTA Nay3bl MPEPHIBUCTOIO PEKUMA,

KOTOPOC HUMCCT YCTBIPC q)HKCHpOBaHHI)IX ITOJIOXKCHHMUA.

B pexume «ABTO» (B  BApUAaHTHOM  WCHOJHEHWUH) Uil YIpaBIEHUS
YyBCTBUTEJIbHOCTBIO JATUYUKA BKIIOUECHUS CTEKIOOYUCTUTEIS UCIIOJIB3YETCS KOJIBLO
PETYJIMPOBKY JUTMTEIBHOCTH May3bl MPE-PHIBUCTOIO PEKUMA, KOTOPOE UMEET YETHIPE

(UMKCHUPOBAaHHBIX ITOJIOKEHMUS.

Jns  mpocMoTpa  mapamMeTpoB  MApIIPYTHOTO  KOMIBIOTEpa  MCIOJb3YHTe

He(UKCUpyeMbIe KHOITKH 2 JIMCTUHTA BBEPX 1581051 BHU3:

- nepebop (QYHKIMI MapHIpyTHOTO KOMIBIOTEpa - CTpelika BBEpX (MOJOKEHHE

HE(PUKCUPOBAHHOE);

- mepebop (YHKIUNA MapIIPyTHOTO KOMITBIOTEpA - CTpelika BHHU3 (MOJOKECHUE

HEe(DUKCUPOBAHHOE).

/lucm
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6.11leTKH CTEeKJI00YHCTHTEIEH.
HenocpencTBeHHass O4MCTKAa CTEKJIA OT BJIAard M TPSI3d IMPOU3BOIUTCS C MOMOIIBIO

mCTOK. Paznnuaror JBa THUIIA MICTOK: KAPKACHBIC, 6CCKapKaCHI>IC " 3UMHHC IICTKH.

KapkacHyto 1IeTKy OObeIMHSIET >KECTKUM KapKac, COCTOSALIUMH U3 IIApHUPHO
COCJIMHEHHBIX KOPOMBICEJ, U PE3UHOBYIO JICHTY crenuaibHoro mnpoduis. Kapkac
o0ecrieunBaeT PaBHOMEPHYIO Tepeady JaBlIeHUS Ha CTEKJIO OT moBozka. JleHTa ¢

KapKaCcoM COCIUHACTCS C IIOMOIIBIO 3a’)KUMOB. Puc. 12.

Puc. 12.

beckapkacHas mieTka MpeAcTaBiIsieT CcOO0OM M30THYTHIM MPY>KUHHBIA CTaJIbHOU
AJIEMEHT, PAa3MENICHHbI BHYTPU PE3MHOBOW JIEHTHI — IIETKU. BBICOKOE KadyecTBO
OUYHCTKH CTEKJIa B 3MMHEe BpeMs o0ecrieyrBaeT OeckapkacHas IIEeTKa C MOI0IPEBOM,
NOJAKJIIOYaemMasi  IMOCPEACTBOM  MpPOBOAAa K  NPUKYPUBATENIO  aBTOMOOWIIA.
AIIbTEpHATHBOM JAHHOMY PELICHUIO SIBJISETCS MOJOTPEB MECTa YCTAHOBKHU
KapKacHOW IIETKH Ha CTEKJe, NpeIOoTBpallaronifii 3aMep3aHue W 00JIeICHeHUE

pE3UHOBOM JIeHTHI. Puc. 13.

Puc. 13.
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Ha kapkacHOil u OeckapkaCHOW IIETKA MOXKET YCTAaHABIMBAThCS CIIOWMIED,

KOMITEHCUPYIOIIUI MapyCHOCTh IMIETKHM U YBEIMYMBAIOIIUMN MPUKUMHOE YCUIIHE K

CTEKITY.

CHCHI/IaJIBHI)IG SUMHHUC JIBOPHUKH IIUPOKOI'O PACHPOCTPAHCHUA Y HAC HC IIOJIYYHIIN,

NpUu4icM 110 pa3sHbIM IIPUYMHAM: U BCTPCHAIOTCA B IIPOJAAKE HC TdK 4aCTO, U IICHA Y

HUX, MSTKO TOBOps, ocobas. Hy a uem Xyxke HUX OOBbIUHBIE, «BCECE30HHBIE» IIETKH?

Otnuune OAHO, U OHO B CaMOM JCJIC BaXXHOC — B HAJIW4YHUHU YCXIJIA, KOTOpLIﬁ

3aKpbIBAET OT OOMEp3aHMsI KapKac U BEPXHIOIO YaCTh PE3MHOBBIX pecHuuek. Puc. 14.

Puc.14

7. Pe3aMHOBDBIC DJIEMEHTHI.

Pe3uHOBBIN 37€MEHT Harpy’kaercs pasJejeHHbIMH CKOOaMHM KpOHIITEHA H

NOoAACPKUBACTCS IPYKUHHBIMUA IIJTACTUHAMMU.

Puc. 15.
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Ero cIBOeHHasIMUKPOKPOMKA Ha)KMUMAETCS Ha BETPOBOE CTEKJIO U B TOUKE KOH-
takTa umeeT mupuny Bcero 0,01-0,015 Mmm. XapakTepuCTUKH Pe3UHBI JOJKHBI ObITh
BBIOpAaHbl TaKUM 00pa3oM, YTOOBI OYMINAIONIAS KPOMKA CTEKJIOOYMCTUTENST MOorja
CTUpaTh TPs3b WU MbUIb C MOJHOW MOBEPXHOCTH 30HBI OYMCTKU BETPOBOTO CTEKJA

10J] YTJIOM NPUMEPHO PaBHBIM 45°.

8. JlaTuuK J0Kasl.
ABTOMAaTHYECKOE pEryJupoBaHUE pPaOOTHl CTEKJIOOYHCTUTEIS TMPOU3BOIUTCS C
MTOMOIIBIO JaT4yrKa J0xAs8. OH yCTaHABIMBACTCS ¢ BHYTPEHHEH CTOPOHBI BETPOBOTO
CTEKJIa PSAIOM C 3epKaJoM 3agHero Buaa. KOHCTPYKTHBHO NaT4yuk OOBEIUHEH C

JATYNKOM OCBEIICHHOCTH (HAXOJATCS B OJHOM KOPITyCe).

JlaTuuk A0S COCTOUT U3 CBETOJMO/A, (POTOIMOAA U ONITUYECKOTO JIEMEHTA.
CBeT OT CBETOAMOJA OTpakaeTcs OT TIOBEPXHOCTH CTEKJa, (OKYCHpyeTCs
ONTUYECKUM 3JIEMEHTOM U BocmpuHuMaercs (potoauomom. [Ipu 3TOM KoJImuecTBa
CBETa, MOoMajaromero Ha (POToauoid, U3MEHSETCS B 3aBUCUMOCTU OT KOJMYECTBA
BOJbI Ha cTekie. V3MeHsercs W BBIXOAHOM curHail (oToauosa, KOTOPBIM
o0pabaTbIBaeTCS JJIEKTPOHHBIM OJIOKOM YIOPaBJICHHUS CTEKJIOOYMCTUTENS. biok
yIpaBJ€HUs, B CBOK  OuYepellb, YCTAHABIMUBACT  OMNPEACICHHBIM  PEXKUM
AIEKTPOABUTATEIIS.
Takum o00pa3om, uem OoJblIe BOJALI WJIM Tpsi3M Ha BETPOBOM CTEKJE, TEM
WHTEHCUBHEE pPaOOTAIOT IIETKU CTEKJIOOYUCTUTENs. Ecin ¢ BOJoMl aBTOMaTHKa
CIIPaBJISCTCS YCIICIIHO, TO OYHMCTKA TPSA3M CO3/aeT MpoOJieMbl. JlaTIuK JOXKAS TpH
ATOM OTKJIIOYAETCs, a YIpaBJIEHHUE IIETKaMH MPOU3BOJIUTCS BPYyUHYHO. biaro, 4to B
KOHCTPYKIIMU MPEAYCMOTPEHO NPUHYAUTEIBHOE OTKJIIOUCHHE JaT4uKa JTOXKIs,

HN3HAYaJIbHO MPEAYCMOTPCHHOC JIA ITIOMBIBKHN MAallIMHBI.
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Puc. 16. - JlaTunk moxnas

1 — BeTpoOBOE CTEKIIO;

2 — ONITHYECKAS CBS3b;

3 — oborpeBarerb;

4 — Kanau D0,

5 — cBeTOBOT;

6 — cBeTOMOT;

7 — 3JIEKTPOHHOE YCTPOUCTBO;
8 — dhotommo;

9 — skpaH.

9. laTumnk 3arpsi3HeHust
C noMoupbl0 TAaKOro JaT4MKa HM3MEPSETCS YpPOBEHb 3arps3HEHUs] JT0OOBOTO

CTCKJIa U (bap JJIA BKIIFOUCHU S ABTOMATHUYECKOM CUCTEMBbI OUMCTKHU JIUH3BI.

[daTtyumkm
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Puc. 17. - Pacnoyio)keHUE TaTYNKOB 3arpsi3HEHUS B 30HE OUMCTKH CTEKJIa

DOTO3NEKTPUUECKUN JaTUUK SKPAHUPOBAHUS OTPAXKEHHOI'O CBETA COCTOMUT W3
CBETOJAMOJIa T.€ HUCTOYHMKAa CBeTa MU (HOTOTPAH3UCTOP T.€ NPUEMHUKOM CBETA.
CBeToAMOl pacHoOJIOKEH Ha BHYTPEHHEH JIMH3BI B TNpeAenax OYMIaeMOu
MOBEPXHOCTU HO HE HA ITyTH OCHOBHOI'O CBETOBOrO Jiyya. Eciu JIMH3a ducTasuiv
HOKpbITA KaIUIIMU JOXKZs, JIyd, HCIYyCKAaeMbIii CBETOIUOJIOM, IMPOXOJA Yepe3
pacceuBarenp 0e3 momex. TONBKO HE3HAYUTENbHAs 4acTh OTpakaeTcs Hazal - K
¢oroTpan3zucropy. Ecam oOH cTamkuBaeTcs C 4YaCTUUKaMHU Tpsi3U  BHEIIHEH
HNOBEPXHOCTU JIMH3BI, TO OTPa)kaeTcsi 0OpaTHO K NPUEMHUKY C HWHTEHCHUBHOCTBIO,
OpsIMO MPONOPUUOHAIBHOW CTENEHU 3arpsi3HEHUS; OYMCTHUTENb BKIKOYAETCS MpU

JOCTHUKCHHHU OIIPCACIICHHOI'O YPOBHA 3aIrpA3HCHUA.

Puc. 18 - IIpuHumn paboTsl AaTUYMKa 3arpsi3HEHUS CTEKIIa
1 — uzny4arernsp;
2,3 — GOTONPUEMHHUKH;
4 — cTekno;
5 — ecTeCTBECHHBINA CBETOBOM MOTOK;
6 — cBeTOBOI1 MOTOK U3ITy4aTess;
7 — OTpa)KEHHBIN CBETOBOM IMOTOK;
8 — maT4uK;

9 — rpsi3b.
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YCTPOﬁCTBO IMMO3BOJKICT B ABTOMATHYCCKOM PCKUME OIPCACIIATL ITOABJICHHUC
rpsa3u, CHEra W BOJBI Ha CTCKJIIC BO BPCMs ABUIKCHUS aBTOMOOMJISI U TIO MCpPE
HCO6XO,ZIHMOCTI/I BKIIFOYATb CTCKIIOOYHUCTUTCIIM, OMBIBATCIIb, BCHTUIIATOD HWJIH

000TpeB CTeKIA.

Cmexno
Jq 2 ,_I — pA3s
] - .‘4_—

| & |
‘

Puc. 19. - Cxema paboTsl ycTporcTBa

CurHan oT mepexiroyaressi peKuMOB padOThl 7 MOCTYNMAaeT Ha BTOPOM BXOJ
CXEMBbI ymnpasiaeHus 6, KOTOpas OTHPABISIET CUTHAJI HA TEHEPATOp 2, KOTOPBIM IO
MOCTYIJIEHUU 3TOIO CUTHAJIA MOCBUIAET IOCJIEI0BATEIbHOCTh UMITYJIbCOB, HIYIIYIO
Ha JaT4yvK |, matuuk 1 mM3nydaer yepe3 BHYTPEHHIOK IMOBEPXHOCTh CTEKJIA HapyXKy
CBETOBbIE HMMIYJIbChI, KOTOpbIE CBOOOJHO pacCIpOCTPAHAIOTCS HAPYXKy, €clu
BHEUIHSS TOBEPXHOCTh CTEKJIa YUCTAasl, MJIM YaCTUYHO OTpPaXkaroTcsi 0OpaTHO, €CJIU Ha
CTEKJIE €CTh I'PA3b.

OTOT OTpaXKawIM CBET PETUCTPUPYETCSd JAaTYMKOM 1, TMociae 3Toro
NIEKTPUYECKUI CHUTHaJd OT JAaTyuKa, COOTBETCTBYIOIIWK 3apErMCTPUPOBAHHOMY
CYMMapHOMY CBETOBOMY CHUTHaJy, IOCTYIIAa€T HAa aHAJIU3aTop 3, KOTOPBIA BBIIEISET
W3 CHUTHaja TOJIBKO Ty IIEPEMEHHYK IIOJE3HYK COCTaBIIOLIYI0, KOTOpas
COOTBETCTBYET CHUTHANy OT CBETOAMO]1A, YACTUYHO OTPAKEHHOTO KaK OT BHYTPEHHEN
Y BHEIIHEW MOBEPXHOCTH BETPOBOI'O CTEKIJIA, TAK U OT IPSA3M Ha BETPOBOM CTEKIJIE.
[Tocne 3TOro BBIAENEHHASA aHAIU3aTOPOM 3 TOJIE3HAs 4acTh CUTHAJA MOCTYHAaeT Ha
CXEMY CpaBHEHHMs 4, KOTOpasi CPaBHMUBAET YPOBEHb MOCTYIAIOIIETO OT aHAJIM3aTOpa
CUTHaja C TOpPOTOBbIM YPOBHEM, YCTAHABIMBAEMBIM B CXEME CpPABHEHHUS

PETYJISTOPOM YPOBHA 5.
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[Ipy mnpeBbIIIEHUMM BEJIWYMHBI CUTHAJIa 3arpsi3HEHHsS BETPOBOIO CTEKJIA
BEJIMYMHBI TOpora cpabaTbiBaHUsA, YCTAaHOBJIEHHOIO pEryJsTOpOM 5, cxema
CpaBHEHUSI BbIpa0aThIBAET CUTHAJI 3arpsi3HEHMs] CTEKJIa, KOTOPBIM IMOCTYyMaeT Ha
CXeMy YyIhpaBlieHHs 6, IOCJI€ Yero CXeMa YINpaBJIE€HUS B 3aBUCUMOCTH OT
BKJIFOUEHHOTO MepeKIitouareneM 7 pexuma paboThl WM MI0JIa€T CUTHA HAa YCUIIUTEIb
8, KOTOPBIN BKJIIOYAET pese 9, KoTopoe NMpuBOAUT B AeicTBUE MOTOpP 10, ABUraromuii
aBTOMOOWJIbHBIE IBOPHUKH, HJIA CXeMa YIpaBJIeHUs 6 OTHOBPEMEHHO C CUTHAJIOM Ha
BKIIIOUeHHE MoTopa 10 BeipabaThIBaeT CUTHAJ, KOTOPBIM ¢ MOMOIIIbIO yeunutens 11 u
pene 12 BKIIOYAET TakXke U MOTOP OMBIBaTeNsl BETpoBOro crekia 13. Motopsl 12 u
13 paboTaroT 10 TeX Mop, MOKa CTEKIO HE OYUCTHUTCS, IIOCIIC YEro CUTHAJ OT JIaTYUKa
3arpsA3HEHUS CTEKJIa I1aJaeT A0 IEPBOHAYAIBHOIO YPOBHS, IIOCIE YEro CXeMa

yIpaBJICHHS 5 BbIpaOaThIBa€T CUTHANI HA OCTAHOBKY MOTOpOB 12 1 13.

10. J/IBuraresu AJisi CTEKJI00YMCTUTEIEl
B xadecTBe mBurarenei s CTEKIOOYUCTHTENCH MCTIOIB3YIOTCS AIEKTPOIBHUTA-
TEJIM TOCTOSIHHOTO TOKa C MOCTOSHHBIMA MarHWTaMH. B cHUCTeMaxX OYHMCTKH BETpO-

BOI'0 CTCKJIa UCIIOJIB3YCTCA MCXAHU3M qepBHqHOﬁ nepcaadu.

Puc. 20. — snexTpoaBUraTens CTEKIOOYUCTUTENSI C YUSPBIYHOM Mepeaaveii
1 — snexTpoABUraTeNh NOCTOSHHOTO TOKA C TOCTOSSHHBIMUA MAarHUTaMu;
2 — 4epBSIYHBIA MEXaHU3M;
3 — Bai.
3akoHONATebHBIE  TPEOOBaHWS 1O  NPUMEHEHHWIO  JBUTATENed  JUId

CTEKJIOOUYHCTUTEIICH JAOIMYCKAIOT SKCIUTYATAIIMOHHYIO 9aCTOTY BPAlICHUA JJIsA HepBOfI
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1 1 .
OYKMCTKH, PaBHYIO Ngi= 45 MuH-" uN;p= 65 MUH- [ BTOPOM OYMCTKHU.
MuHuManbHas 4acToTa BpallleHHUs, MO KpailHed Mmepe, OoDKHA COCTaBsATH N,= 5

1
MHH- .

11.BbI00Op 3JIEKTPONPUBOAA CTEKJI00YUCTUTEJIS.
OJeKTpoABUIaTeNiell C INOCTOSHHBIMA MarHuTamu. B aiekTpoaBurareisx c
BO30Y)X/ICHHEM OT IMOCTOSIHHBIX MAarHUTOB H3MEHEHHE YacCTOThbl BpAILIEHUS SKOPS
JOCTUTAETC YCTAHOBKOM JIONOJIHUTEIBPHOM IETKA U OPTaHU3ALMEN MPEPBIBUCTOTO

pexrumMa paboThlI.

Puc. 21. - DnekrpoaBuraresnb ¢ MOCTOSIHHBIMA MarHUTaMU

1 — potop;
2 — IETKH;
3 — MarHur;

4 — KOJIJIEKTOP.

12. TaroBbIii pacueT JIeKTPOABUTATENNA cTeKIoouncTHTe s Lada Vesta.
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Pucynok 22.- PacuetHas cxema

zMsz-h—N-R

Cuna peakiuu omophbl:

E,-h 0.03
N1= R =80m=369H
E,-h 0.03

Cuna Tpenus pesumHbl 00 CTekno, rae  f, = 0,8 kosbduuuent tpenus

PE3UHBI 00 CTEKJIO:
Fip1 = fpc "N =0.8-3.69 =295H

Fipz = foc* N =0.8-436 =349 H

MoOMEHT CHIIEL.
Mc1 =FTp-R =295:065=192H ™M
MC2=FTp'R =349-055=192H ™M

[{uknnueckas yactoTa BpalieHus, rae N=65 o6/MuH:

ST 3142 g

TpeOyemasi MOIIIHOCT HA OJIUH JIBOPHHUK:
P, =Mc-w=192-6.8=13.07 Bt
P, =Mc-w=192-6.8=13.07 Bt
O6m1as Tpebyemasi MOIITHOCTh Ha 00a TIBOPHUKA:
P; + P, =13.07 + 13.07 = 26.14 Br.
[TepegaTouHoE YMCIIO B YEPBIYHOM MEXAHU3ME CTEKIIOOYNCTUTEIIS:

up=45
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Omnpenenenue NepeIaToyHoOro Yuciaa MOTOp-peayKTopa:

nBX

Uu, =
(4
Nppix

OnpenenﬂeM YaCTOTY BpallCHUA IBUI'aTCIIA:

Npx=Up * Ny =45 652925 06/MuH.

B cBsI3U ¢ mepeurclIeHHBIMM paHEE AakKTyaJbHbBIMU TEHACHIUSAMH HaM HaJlo
paccuuTaTh 3JEKTPOJBUraTelb, KOTOPbIA Obl OTBedanm BceM TpeboBaHusM. Jls
pacdeTa BBHIOEPEM DJICKTPOJIBUTATEIh aBTOMOOMIISI CO CIICAYIONTUMHU TEXHUYECKUMHU
XapaKTepUCTUKAMMU:

Tabnuna 1. XapakTepuCTUKU 3JIEKTPOABUTATEIS

MomHocTh, BT 30
Yacrora BpauieHus,
1 3000
Mun
Tok, A 3
Hanpsixenue, B 12

13.Pac4éT J1eKTPOABUTATEISI CTEKJIO0YUCTHTEIA.

2.1.O1eKTpOMarHuTHBINA PacyET
OCHOBHBIE pa3MephI JIEKTPOABUTATEIS.

2.1.1. PacuétHass MOIIIHOCTE:

pa=1t 2 pp =1+£2:05 454y,
3n 3-0,5
N = 0.5 - k03pHUIMEHT TOJIE3HOTO JICUCTBUS.
s snexktpoaBurareneid CTekiioounctutese n oepércsa B npenenax 0,5+0,6,

JUISL JAHHOTO dJIeKTpoBUraresis npuaumaeM 1 = 0,5%

2.1.2. Tok u D/1C sikops npu Harpy3Ke MalIuHbI

Pn 30

= U o512 A

la
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E=1+ 2n U =1+2'0’5-12=8B

3 3
2.1.3. MamumnHas mocTostHHA
4
6-10 104
=~ — = 610" 45900

_a.Bg.Az 0,65-0,28-53

o - K03(QPUIMEHT MOJIOCHOTO MEPEeKPhITHs, TpuHUMaeM 0=0,65, Tak Kak OH
oepércs B ipenenax ot 0,6+0,7
B 6 -unnyxuusa B Bo3aymHOM 3a30pe moj momocoM npu Harpyske B =0,28

Ta U3 3aBucumMocTu:
BS =t (P—ZJ:f (6-10—3)
n

A, - TMHENHAs HAarpy3Ka sSIKOps U3 3aBUCUMOCTHU

Azzf(Psz => A2:53A/CM

2.1.4. BHyTpeHHMI quaMeTp MOJIOCOB U PACUETHAS JJIMHA ITAKETa SIKOPSI
_3/C-Pa _3 6220,2-40 _
Po=\ "z Y 05-3000 00 oM

& - KO3(pPpUIUEHT NTPOMOPLMOHATLHOCTH, ISl AaHHOTO ABUratens E=0,5

la=¢ -D,;=0,5-5,308=2,654 cm

Jns maHHOTO SJIEKTPOJBHUTATENsl BhIOMpaeM BO3AyMmIHBIA 3a30p ©6=0,05 cm
HCXOJISl M3 TOTO, UTO JJIs dJICKTpoaABUTaTelNiel crekinoouncturenei 6=0,03+0,05

JAuamerp sikops

D.,=D.-25=5,308-2-0,05=5,2 cm

2.1.5. IomrocHoM mar

_7w-Da2 _314-52 _
To= = =8 cm
2p 2

Pacuérnas mosirocHasi ayra

bQZG'T2:0,65'8:5,2 CM
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Pacué€tHas momocHas myra y 3JIeKTpOABUTATENEH CTEKII0ouucTUuTENne Ha 2-3%

MEHBIIIE JJIMHbBI ICUCTBUTEIBLHOUN MTOJFOCHOU NYTH

b=(1,02+1,03)by
b=1,02by=1,02-5,2=5,3 cm
2.1.6. OkpyxHasi CKOPOCTb BpaILIEHUS SIKOPSI:

_7-Da2-n ,—2_314-52-3000

o -7= —2 =
V) 50 50 10 8,16 06/Mun

2.1.7. YactoTa nepeMarHiuuBaHus CTaJIU SIKOPS:

_ p-n :1-3000
2 60 60

=50I'n

Oo0moTKa AAKOpH.

2.1.8. Ilone3HOE MArHUTHOE MOJIE MOJIFOCA B BO3IYIIHOM 3a30p€ MPHU HArpy3Ke

JABHUTI'aTCJIA

Do= Bo-S5=0,28-16,2= 4,54B0,
raeSs - monesHas IIOMIaAb BO3LYIIHOIO 3a30pa

g = Z(DLu+Da2) 5=314-(66+52)
4

7 -0,65-2,87=17,3cm?

a-lcp

la+1m _265+31

=2,87
2 2

Icpo=

3n1ech:

v - oceas mnuna maraura
Lv=la+(0,4+0,5)=2,65+0,45=3,1 cm

D1m - BuyTpenuuii quameTp Maruura
Div=Da2+2a=52+2-1=7,2 cm,

3/IECh: a —TOJIIIIHA MarHuTa, ¢€ BRIOUpaeM U3 Tpesena
a=0,7+1cMm;, 0=lcm

2.1.9. Yucno npoBOAHUKOB OOMOTKH SIKOPS:

N 2 60-a-E-10° _ 60-1.8-10¢ _

= =407
p-n-®6  1-3000-393 0
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npunumaeM N uétnoe yucno N = 410
2.1.10. Yucno na3os

Z.=2-Da2 =2-5.2=10,4

[Tpunumaem Z,=10

2.1.11. Yucno KOJUIEKTOPHBIX TIACTHH:
K=7,=10

2.1.12. Yucno BUTKOB B CEKIIUU OOMOTKU SIKOPSL:

[IpuHumaem ®,=21
2.1.13. Yucno npoBOJHUKOB B Ma3y:

N Z:ﬁ:@:41

Za 10

2.1.14. lllaru oOMOTKH SIKOPSI IO CEKIMSAM U KOJUIEKTOpY. BriOupaem mnpoctyto

IICTIICBYIO O6MOTKy I JAHHOT'O 3JICKTPOABUIATCIIA:

K
a)ylzz—igz%iOZS

y1=9 - MEePBbIA YACTUYHBIN IIar OOMOTKH T10 SKOPIO

0) yo=y1-1=5-1=4;y, =4

B) y=1, rie y — pe3yiabTUPYIOLIUKA Iar 0OMOTKH 1O SKOPIO
yi=1, T1e y, - mar oOMOTKH IO KOJUIEKTOPY

2.1.15. OxoHyaTenpHas BEIMYNHA JUHEHHON HATPY3KU AKOPS

N-la _ 4103
2-7-Da 2-314-53

A= =37 A/em

37+5%=39 A/cm

[Tpunumaem 3nauenue A2=39 A/cm

Pa3mepsl 3y0110B, 12308 ¥ MPOBO/IOB 00MOTKH SIKOPS.

2.1.16. IIpenBapuTenbHBIN BHIOOP MIIOTHOCTH TOKA B 0OMOTKE SIKOPS.
ITo 'OCT 3940-94 nnst snexkTpoaBUraTesied CTeKI00YUCTUTENEH

I[J'ISI AAHHOTI'O ABHUI'aTCJIsI IPUHUMACM
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ja=6 A/Mm®
2.1.17. Ceuenue u quaMeTp MpoBOJa OOMOTKH SKOPSL:

la
g=—— _iZO,ZSMMZ

“2ja 26
2.1.18. ITo 'OCT 7262-94 BbiOUpaem ceueHHe U JUAMETP MPOBOJIHUKOB.

Breibupaem mpoBon I109B-2 — kpyrublil M30IMpOBaHHBIA C BBICOKOMPOYHOI

AMa’blO, IBYXCIONHBIN, KJIACC U30JALNHN A.

d.=0,58mMMm  d=0,55mMm g=0,25mMm*

2.1.19. I1nomaap na3a, 3aHsATas NPOBOJHUKAMHU

7T - Qus? 314-0,582

Sip= Nz 4 =54 2 =0,142 cm?

2.1.20. KosddunmeHnt  3amoiHeHHS  MMa3a I DJIEKTPOJBHUTaTeNICH

CTEKJIOOUUCTUTEIEHN I(/3:O,25 —0,26

JInst JaHHOTO JBUTATENS MPUHUMAEM K/3:O,26
2.1.21. Pa3mepsl n1aza u 3yOI110B SKOPS.

s AIIEKTPOBUTATEIIS MOIIHOCTBIO P=30BT HCIIOJIB3YIOT a3

TpanenuuaaIbHONU (DOPMBI, IS KAXkKI0TO:

a) IUPUHA TPOPE3HU Ma3a

b,=0,25¢cmM BeIOMpaem B 3aBUCUMOCTH OT d,,,=0,58MM

0) BBICOTA MPOPE3H T1a3a M0 TEXHUIECKUM COOOPAKCHHUSIM:
a,=0,3cm

B) 3yOLI0BO€ JIeIeHHE

_7-Da_314.52 _
4= 72 10 =1,6 cm

T) ceueHue 3yoma

75 Bo -1 _0,28-16
Bzmax- Ke 12-0,95

Kc=0,95 - ko3 hunuenT 3anonHeHus makeTa sKops;

=0,39¢cm
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Bz max=1,2 Tu - makcuMasbHast HHAYKIUS B 3yOIIE.
1) BeicoTa naza
h,=0,2-Da=0,2-52=1,04 cm

e) JnameTp sikopsi B BEpXHEM CEUCHUH I1a3a

Da =Da-2a, =5,2-2:03=4,6 cm

x) Jnamerp xenesa sikopsi B CpeJIHEM CEYEHUU T1a3a
Dooc =Da-2a,-h, =5,2-2-0,3-1=3,6 cm

3) nameTp >kese3a Kopsi B HUYKHEM CEYEHUU T1a3a
D3=Da-2h,-2a, =5,2-2:1-2:0,3=2,0 cm

Paauycel conpsbkeHui HaXoAATCsS METOJIOM 1oA0opa
r=0,3 cm; 1,=0,5 cm

JlnameTpsl SIKOps, HA KOTOPBIX HAXOJATCS LIEHTPBI OKPYKHOCTEN CONPSIKEHUN
D.=4,2 cm; D,=2,7 cm

2.1.22. Pa3mepsl a3a 0o CEUCHUSIM

Z1=1t;- b,=1,6-0,25=1,3 cM - B BEpXHEM CEUECHMUHU;
Z 2 =tepmin=0,5 CM - B CpEHEM CEUCHHUH;

_n-D3 314-20
£3= Za 10

=0,64 cm - pa3Mep B HWKHEM CCUCHHH.

2.1.23. Cpennue pa3mepsl asza 1o CEYeHUsIM

7 _Z1+72 13+05_
cpl-2— 2 = 2 -

7 _Z2+73 05+0,64
cp2-3— 2 = 2

0,9 c™m

=0,57 c™m

2.1.24. IInomanp nasa

snzmz“mz+(”D1—22-2r1}r1+1 (@—sz+2rz -[E—Ej
2 Za 2|\ Za 2 2

2 2 . .
7034205, 7 4’2—0,5.2-0,3+1K—” 42—0,5)+2-0,5M4_’2—£j
2 10 2|\ 10 2 2
=0,53+1,01+0,6=2,13 cm®
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KoJiekrop v mérku.

2.1.25. IlpenBaputesibHasi BEIMYMHA TUaAMETPA KOJUIEKTOpa

Dx=(0,4+0,5)Da=0,5-52=2,6cm

Jns paHHOrO 3yeKTpoABHUraresnss MoumHocThio P=30 BT nenator cBEpHYTHIN
KOJIJIEKTOP.

2.1.26. IlllupuHa KOJUIEKTOPHBIX IUIACTUH (MPEABAPUTEILHOE KOJUIEKTOPHOE

JIeJICHHE)

_DK _314-26
K 10

HpI/IHHMaeM IMMAPUHY KOJIJICKTOPHBIX IIJIIACTHH

B,,=tk-B,; =0,816-0,03=0,78 cm

ty =0,816

B,,- WIMpHHA MEXKOJUIEKTOPHON HM3OJIIUH, JUIL JAHHOTO BIIEKTPOIBHUTATEIIS
npuanMaem B, =0,03 cm
2.1.27. OxpyxHasi CKOPOCTb KOJIJIEKTOpA:

5 =7-Dr-n ;2_314-26-3000

—2_
X 50 50 10 4 m/c

2.1.28. Coptr mgérok BbiOupaecM 1o ['OCT 2332-94 jans  pmaHHOTO
anexkTpoasuratesst M 1 — mennorpadurosebie.

IIupuna méTok.

b,=0,8 cm, mmHa a,=1 cm

mo 'OCTy 12232-91

2.1.29. IInomanp ceueHns METKA

Su=ayb,=1-0,8=0,8 cm’

2.1.30. OxoHuyarebHas IIOTHOCTH TOKA MOJI IETKAMU

la

3
= =3,75 Alem’

b S b 081

2.1.31. JlnuHa KoJieKTopa

Ik =(15+2)-aw=16-1=16cm

2.1.32. IIpoBepka KOMMYTAaIUU
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BK_B +| Uk + L—yl — = |-tr’ =1,6+ 1+(E—5j—1 1,68 =1,6 cm
2p p 2

5,2

26 =163 cm

tx —tk =0,816 -
Dx

yCJIOBHE OJIArONpUATHON KOMMYTAIIUU

B.< 0,8 (t-b0)

B.< 0,8 (7-4,55)

B < 2; B.<2; 1,6<2

PacuyéTr MarHuTHOM cHUCTEMBI ABUraTe 4.

2.1.33. Ceuenue kopimyca

D5 39 2
Skop = = =1,5 cm
2Bxkmax 2-1,3

Bxmax=1,2+1,3 Tn ams maHHOro >JIEKTPOABHMrareis NpuHHMaeM Bx Max

=1,3 Tn

2.1.34. InuHa kopmyca 3J1€KTPOABUTATENS

lkop = la+1x+ M=2,6+1,6+5=9,2 cm

M-—pa3mep, BBIOMpacMBbIA W3 KOHCTPYKTHBHBIX M  TEXHOJOTHYECKUX

COOOpaXeHW W BKJIFOYAIOIIMK B ceOS BBIJICT JIOOOBBIX YAaCTECH SKOpS, MECTO O]

IMOAIIUITHUKH, PACCTOAHHUC OT AKOPA 1O KOJUICKTOPA, OIIPCACIIACMOC TUIIOM OOMOTKH.

M= 3+5 cM B manHOM cilydae m=>5 cM

2.1.35. TonmmHa kopmyca 3J1€KTPOIBUTaATEN

==2°-017¢
lkop 92

b Skop 153
Kop =

Pacyér MarHuTHOM e 3JIEKTPOABUIATE/IA.

2.1.36. Unaykius B 3y011ax sSIKOpS 1O CEYCHUSM
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IMOTOKA 9€PC3 CTbIK MAIrHUT-KOPITYC

Bo-11  _028-16

= =0,52 Tn
KC . Zcpl -2 0,95 * 0,9

Bo-11 _ 028.16

Bz 2= 7095039

=1,02 Tn
Bo-t1  028.16

= =0,78 Tn
Kc-Zep2-3 09506

Bz2-3=

2.1.37. InHBI MAaTHUTHBIX CHJIOBBIX JIMHUH B 3yOIIe TIO0 y9acTKaM:
a 1-o=Da-D1=5,4-4,2=1,2 cMm

a-,=D1-D2=4,2-2,7=1,5 cMm

o 5.3=D2-D3=2,7-2,64=0,03 cm

2.1.38. Pabouuii MOTOK B BO3IYIITHOM 3a30p€

@5 =B5-S5-107=0,2816,2-10=4,53-10"B6

2.1.39. Mnnykuus B Tele AKOps

Ba= Do __ Kku-Bo . ~K,BS =2,29-0,28-10~% = 0,647
21’{c-ha-la-10_4 2Kc-ha-la-10™
Ku 16,2

=2,43

K= _
>"2Kcm-Sa-ha 2-0,95.2.7-13

hgeDa—2hn_52-2.1

5 5 =17cm

2.1.40. InuHa MarHuTHOM CUJIOBOM JIMHUM B KOPIyCe

aDcprop  314-7
2 2

Dcprop = D1v +brop =7,2+0,2 =7,4 cm

=10,9cMm

Clkop =

2.1.41. TInomaae CThIKa MAarHUT-KOPITYC

Dl | 31472
2 T2

2.1.42. HamarnuuuBaromias cujia, HeoOXoauMasi JJisi TPOBEACHUS IOJIE3HOTO

Scr= .31-0,65=22,7 cMm®
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Fem=16- Bem- dem-10%=1,6:0,2230,05-10°=178 A
ocm =0,05 MM
2.1.43. KoapunmeHTt BO3AYyIIHOTO 3a30pa

t1+100 1,6+0,05-10
Ko = = ’ =
Z1+100 13+10-0,05 123

2.1.44. HamaranuuBaromnias Cujia, HEoOXoauMast JIsl POBEIACHUS MAarHUTHOTO
MIOTOKA Y€PE3 BO3AYIIHBIN 3a30p.

Fo =16B5-Ko -6-10%=1,6:0,28-1,23:0,05-10°=268 A

2.1.45. Hanpsox€HHOCTh Ha TIEPBOM yYacTKe 3yOlia onpeensieTcs: no Tadiauie
HaIpsHKEHHOCTH DJIEKTPOJIUTHYECKON ctann J-11 npu

Bzi1-2 =0,52 Tn

Hi-2=1,54 A/cm

2.1.46. HamarnuuuBaromasi cuia, HeoOXoauMas Jis TPOBEJCHUS TOKa IO
NEPBOMY Y4acTKy 3yOI1ia

Fzi-2=a 1 H 1571,2:1,54=1,84 A

2.1.47. Hanpsk€HHOCTh HAa BTOPOM y4acTKe 3yOlla ompeiessieTcs, Mo Tadaule
HaMarHWYMBaHUA cTanu D-11

npu Bz2 =1Tn » H2=3,7 A/cm

2.1.48. HamarnumuuBaromiasi cusia, HeoOxoaumasi Jjisi MPOBEACHUS MOTOKA IO

BTOPOMY Y4acCTKy

Fz2 =, H2=1,2-3,7=4,4 A

2.1.49. Hampsx€HHOCT, Ha TIPEKHEM ydacTke 3yOna 1o Tabuuiie
HaMarHM4MBaHuA ctanu J-11

npu Bz2-3=0,75Tx

H,3=2,2 Alem

2.1.50. HamaranumBaromas cujia 1o TpeTbeMy y4acTKy

Fos=a 23-H,3=0,6-2,2=1,32A

2.1.51. HamaramuuBaroias cuma mo 3yoIry
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F=2-(F,+F +F_)=18+44+13=75A

2.1.52. Hanpsxk€HHOCTS 1015 B TeJIe IKOPs 110 TalJuIle

B,=0,64 Tn; H,=1,52 A/cm

2.1.53. HamaramumBaromasi cuia, HeoOXoAumasi JJI MPOBEACHUS TIOJE3HOTO
MOTOKA I10 SIKOPIO

F=2-(Fz+Fm.a)=75+32=10,7A

Fra=Ha @ p=2-1,6=3,2 A

2.1.55. HamarauuuBaromniasi cuiia, HeoOXoauMas Ui MPOBEACHUS IMOTOKa IO
SKOPIO U 3a30PY

F.+0=2(Fa+F&)=10,7+268 = 278,7 A

2.1.56. IIpoBOAMMOCTH €T SAKOPH - BO3AYIIHBIN 3a30P

D5 45107 8

= =16-10 ~“BO/A
Fa+o 278,71

G ato—

2.1.57. CymmapHas MNOpOBOJAUMOCTb IpPH pacué€re CXeMbl 3aMelieHusi, o0e
IMPOBOAUMOCTH COCANHCHBI ITapaJlICIIbHO

GastG S =16-10°+6,3-10%=22,3-10° B6/A

2.1.58. IToTok B KOpIyCe 3JIEKTPOABUTATENS

Dkop=(Gys+G SO )-Fars=22,3-10°-278,7=0,62-10"B6

2.1.59. Hampsxk€HHOCTD KOpITyca 1Mo TabJIuile HAaMarHuYuBaHus Jisl ctanm 9-11

Byop = 1,3 Ti; Hyop = 8,2 Alcm

2.1.60. HamaramuumBaromasi cuia, HeoOXoaumas IS TPOBEJASHUS IOTOKA B
KOPITyCe AJIEKTPOABUTATENS

Frop = Oop - Hrkop =11-8,2=90,2 A

2.1.61. Uupykuus B CTBIKE MAarHUT-KOPITYC

_axop _0,62-107%

Som 7 =0,273 Tn

BCT

2.1.62. CymMapHasi HaMarHM4MBarolas CUiia KOpIyca U CThIKa

FroptFer= 90,2+178=268,4 A
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2.1.63. HamaranuunBaromias cuia, KOTOPYIo JOJIKEH 00eCTIeYuTh MarHUT

Fu 555
H,= = =27,7A/cm
2a-10 2-1-10

2.1.64. IloTok, oTmaBaeMbIii MArHUTOM BO BHEIITHIOIO IICMb
D, =D, o+ P =0,62-10+0,76-10"=1,38-10*B6

2.1.65. IToTok paccesHus

@y =Gy F,=1,37-10°-555=0,76-10"B6

2.1.66. Unaykuust Maruura

4
Om 138-10 _
Bz _ —7.84-10"3 Tx

Su 17.7

2.2.1. Bec cranm cepaeyHuKa SKOps

Gu=7 (2haf -1a je-Ke 102 :%.(2.1,7)2 2,6-7,8-0,95-10~%=0,09 kr

Jc - ynenpHBIN BEC CTaNN;

Kc - xosdhdurmenT 3anonneHns makeTa CTaibio.

2.2.2. Bec komiekTopa
Gi= 7 jr-be-De? 1072 :%-8,5-1,6-6,7-0,001:0,07 Kr

2.2.3. Bec cranu 3y0110B SIKOpst

Gu= e -Zep-la-hn-Kc-1073=7,8-0,65-2,6-1-0,95-0,001=0,0125 kr

7 _Z1-2+72+722-3 09+05+0,6
= = =

0,66
3 3

2.2.4. Bec sxops
Ga=G+Gy+G,,+G,,=0,09+0,07+0,0125+0,103=0,275 kr
Gye= Ju-Snp-Z -lep=28,5-0,142-10-8,6=0,103 xr

2.2.5. YenbHbIe NOTEPU B CTAIIHU:

f fy 50 50 °
P=2g| — |+2p| — | =2-45—+25-51-— =7,69 Br/kr
100 100 100 100
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¢_P-n_1-3000
60 60

=50I'g

f - gacTtoTa HepeMal"HI/I‘II/IBaHI/Iﬂ
=45, p=51 -nna cramu 3-11
i fy 50 50 °
P=15¢ — |+3 — | =15-45—+3-51-— =7,2B1/kr
100 100 100 100

2.2.6. [loTepu Ha rUCTEPE3UC U BUXPEBBIE TOKU B CTAIH 3yOII0B SIKOPS

Bz2

)? - Gza=7,2-0,0125=0,09 Br/kr

2.2.7. lloyiHBIE MATHUTHBIE IOTEPU HA TUCTEPE3UC U BUXPEBBIE TOKU
P= P+ P.,~=0,08+0,08=0,16 B1/kr

2.2.8. MexaHn4ecKue NOTepU TPEHHUS METOK O KOJJIEKTOP
Prpm=9,811 Py '0,=9,81:0,25-0,25-4=2,45 Br/kr

Uy - OKpYHasi CKOPOCTh KOJUIEKTOPa

u=0,25 - ko3pHULIUEeHT TpeHUs

P =0,25 Kr/cM’- YAEIBHOE JIaBJIEHUE MIETOK

2.2.9. MexaHnyeckue NOTEPHU Ha TPEHUE B MOAIIMITHUKAX

P, =K.-G,-n-10°=0,27-3000-10°=1,59 Br

2.2.1.0. MexaHnueckue noTepy Ha TPEHUE AKOPS O BO3AYX

P.,,=2- Da? n*la-10™=2-5,2%-3000°-2,654-10™=0,038 Bt

2.2.1.1. CymmapHbIe MEXaHUYECKUE TOTEPH

Pyex= Prput Popnt Prps=2,45+1,59+ 0,038=4,078 Bt
2.2.1.2. Ilotepu B Meu OOMOTKHU SAKOPS

Py.o=ls’ Tarop=9-0,856=7,7 Bt

2.2.1.3. TIlepexoaHblie NOTEPHU B MIETOYHOM KOHTAKTE:
P,=1,-AU,=0,5-3=1,5 Bt

2.2.1.4. TlonHble TOTEPU B MAILIMHE MPU HArpy3Ke
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> P=g Py tPAP+P,)=1,12-(7,7+0,16+2,45+4,078)=14,58 Bt
- K03 PUITMEHT, YIUTHIBAIONINH J0OABOYHBIC TTOTEPU

2.2.1.5. Ilonie3Hast MOLTHOCTB 3JIEKTPOABUTATEISA
P,=U-la-2P=12-3-14,58 = 21,42 Br

2.2.1.6. KII/] mpu HOMUHAIILHOW HArpy3Ke

_Ula-YP 2142
U-la 36

n=61%

n =0,61

14. PaGouue XxapaKTepUCTUKH IBUTATEISI

Ta6nuna Nel. Paboune xapakTepUCTUKU JIBUTATEIIS.

0,5 0,8 1 1,25 1,5
Tok, A 0,5 0,8 1 1,25 1,5
9ac, B 80 50 40 32 26,66667
n, 06/MuH 0 3000 1875 1500 1200 1000
MoTepu, BT 0,01 0,0054 0,00276 0,0016 0,006
Motepwu, Bt 0,547 0,856 1,336 1,926 2,575
MNotepn, Bt 0,56 0,7 0,875 1,05 1,3
Cymma notepsb, BTt 1,117 1,5614 2,21376 2,9776 3,881
P1 0 6 9,6 12 15 18
P2 0 4,883 8,0386 9,78624 12,0224 14,119
MomeHT, H*m 0 1,557677 4,102901 6,243621 9,587864 13,51188
Kna, % 0 80,1646 82,3565 77,1653 70,5456 63,2115

Aucm
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3500 100

- 90
3000 4
- 80
2500 - - 70
2000 \ - 60 n

\ L 50 P1

=0T "\\"‘\\""-‘L-----—-—~.—.—-—A i ;
Kn
1000 | - 30 A

500 =

Pucynox 22 — Pabouune xapakTepucTUKH JIBUTATEIIS.

15. Mexanuyeckui pacuer Baja

]
1]

=
5]

| F____1
[} W5} =}
ol — =1
i i i
i e om
=1 = a
|
= 40
G+T

n
=
[
(]

Pucynox 23 — KoHCTpyKIIMsI 1 OCHOBHBIE pa3Mephl Baja JIJIsi MEXaHU4EeCKOTO
pacyera.

[IpuauMas, 4YTO SKOPh MAIIWHBI TIOCTOSHHOTO TOKAa TPEICTaBIsCT COOOM

CILTOITHOM HWJIMHAP C TWIOTHOCTHIO 6500 KF/M3, €ro Maccy MOKHO OTPEICIUTh KaK:
M, = 6500-D? -1 =6500-0.02%-0.13 = 0.338 kr

MoOMEeHT HHEpIMHY yYacTKa Baja:
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4

64

HpI/I6JII/I)KéHHO€ 3HAYCHHUEC CUIIBI TSAXKCCTHU.

T
J= = ((3.14-2-1072)*)/64 = 0.78578 mm*

G, =9.81-M, = 3.31578 H

[Tporu6 Baa 1Mo ACHCTBUEM CHITBI TSKECTH:
GP 2 2
fe :m(a *Sp+ D% S,)
3.31578

= - (4%2-9228.6 + 42-9228.6) = 0.103114- 107"
3:2,06-1011-10%2-10* ( * ) "

fe

rne E = 2,06 10" I[la — Momynb yIpyrocTd MaTepuana Bana (I CTam).

a3 —x3 _ (40- 1073)3

= = = 9228,
=T To78s 108 2o OM
b —y®  (40-107%)3
—_ —_ — 22 .
Sa= T To7ss-108  ce0oM
5y = T WO A0 o i5gp1
0= T 0785-10-% M

HomuHanbHbIi Bpalaromuii MOMEHT:

Mo = 9.55 P2—955 15 — 0.0476 H
HOM = 299 77 "= 29973000~ M

Peaknusa nepengaum:

0.3
Pn =~ Myoy == 1000-0.0476 = 0.205 H

rie k, = 0.3 koadurueHT npu nepenade ynpyroi KyjaaukoBoi MypToi.

[Tporu6 Basa mocpearHe CepACUHUKA POTOPA OT PEaAKIIUU Tepeiadr COCTABUT:

Py
fH=—3*E*l2((1,5*[*50—Sb)*a+b*5a)
— LOS . . 2. -2, _ ] . _2 2
fio = e+ (15102 - 1072 - 20382.1 — 9228.6) 4 1072 + 4

1072 - 9228.6) = 0.0005228-10"" ™

HauvanbHb1i SKCLIEHTPUCUTET POTOPA COCTABUT:
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eO=0,1'5+fG+fH:0,1M

HauvanpHas cuna OAHOCTOPOHHECTO MAarHuTHOI'O ITPUTS>KCHUAA:

e
PM=0.15-D-l-§0=0,15-20-100-0.1=30H

HpOFI/I6 BaJia 1101 I[GﬁCTBI/ICM Ha4yaJIbHOM CHUJIBI MATHUTHOTO IMPUTAKCHUA:

M 01031141077 o) = 0932910
fr=torg =0 331578 "

Y CcTaHOBUBILIMICS HpOFI/I6 Bajia 110J ,HGIZCTBPIGM Ha4yaJIbHOW CHJIbI MAarHUTHOI'O

IMPUTAKCHUAL

fr 0.9329- 1077

fu = - 0.9329:10~7
_E
eO 0.1

=0.9329-107"m

PesynpTupyromnuii nporu6 Baia moj AeHCTBHEM HAYaJIbHOW CHUJIBI MAarHUTHOTO

MNPUTSLKCHUA, pCaKIWHA IICPCAavY 1 MArHUTHOI'O IIPUTAKCHUSA:

f=fe+fu+fu =0103114-10"7 4+ 0.0005228 - 107 + 0.9329 - 1077
=1.041242-10""m

PesynpTupyromuii mporu6 Baja He Jo0ibkeH mpeBbimath 10% BO3aylIIHOTO

3a3opa.

f 1.041242 - 1077
x =%+ 100% = - +100% = 1.041242-107°%

B pacuete Ha npodyHOCTH TpUHUMAEM KOA(DOUIIMEHT Meperpy3ku k=2

Hanpspkenue Ha cBOOOJHOM KOHIIE Basia B ceUeHUU A4 110 hopmyIie :

i @y
[ [

M,, =2-0.205-13-10"% = 0.0041 H * m

MH=k-Pn-(1 )+ (P +T)-

MOMEHT CONPOTHUBIIEHUS MPU U3TUOE B CEUEHUH A :
wW=0.1-d3
w,=01-13-10"°=0.1-10"°m3

Hanpspkenue nzruda B ceueHuu A4 :
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1

Opp = W\/MI/ZI + (K "ac MHOM)Z
\/0.0041 + (2- 0.6 - 0.0476)2 .
Oupp = IR = 0.678 - 10°T1A

HanpspkeHne Ha cBOOOTHOM KOHIIE Bajla B CEYEHUH B 110 Gopmysie :
M,z =2-0.205-23-1072 =0.328 H- M
MOMEHT CONPOTHUBIIEHMS PU U3rHOE B CEUEHUH B :
W=01-d3
Wg=0.1-1.63-10"%=0.410-10"°m3

Hanpsixkenue uzruda B ceuenuu A4 :

1
Onp = W\/MI% + (K'a'l\/IHOM)2

_ 10.328 + (2 0.6 0.0476)2
Onp.5 = 0.410-10-°

Hanpspkenue Ha cBoO0ogHOM KOHIIE Basia B cedeHur C mo gopmyire :

= 0.00014048 - 10°I1A

M, =2-0.205-8%-10"2 =2.099H ™
MOMEHT CONPOTHBIIEHUS IPU U3ruoe B cedennu C
wW=01-d3
W,=01-23-10"=0.8-10"°m3

Hanpsixenue uzrn6a B ceuennu C :

1
Oy = = M2 + (K @ - M,y,)2
p W 1% HOM

_ /1.4063 + (2 0.6 - 0.0476)?

— . 5
Oupc = 6 10 = 10.0812 - 105 T1A

U3 COITIOCTaBJICHU IMOJIYYCHHBIX JaHHBIX CICOYCT, qTo

Harpy’XCHHbBIM ABJIICTCA CCYHCHUC C, JJIs1 KOTOpPOro.

onp = 10.0812 105 < 0,7 * 3600 * 10°I1a

HauboJiee

Takum oOpa3oMm, Ball yAOBIETBOPSIET BCEM TpPEOOBAHUAM MEXAHUYECKUX

pacyeToB.
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3akioueHue.
OcHOBHOM  3amayell  JAHHOTO KypCOBOTO IIPOEKTa  SIBISETCS  pacuer
AIIEKTPOABUTATENS CTeKIoouucTuTeNs 1 aBTomoouiss LADA Vesta.
B 1aHHOM mpoeKTe NpPHUBEAEHBI MAarHUTOXJIEKTPUYECKHW. XapaKTEPUCTUKHU
DJICKTPOJBUTATENS] COOTBETCTBYIOT PACCUMTAHHBIM, M OTBEYAIOT TPeOOBAHUAM

HpC,ZI’bHBJIHE?MOfI JIIA KOppGKTHOﬁ pa6OTI)I ABTOMATHUYECKOM CUCTEMbI CTEKJIOOUYMCTKHU.

/lucm

AP 113020279730000 113

Usm. | /lucm Ne dokym. llodnuce | Aama

38




Cnucok UCnoJIb30BaAHHOM JIUTEPaTyPhI.

1.ABTOMOOMIIBHBIH cripaBoyHUK BOSh, mepBoe u3nanue, - Mocksa: «3a pyjaemy,
1999, 991 c.

2. Hogeiimmue aBToMOOMIbHBIE 37eKTpOoHHBIE cucTembl. J[. A. Cocnun, B. @
SxoBneB — M.: COJIOH-IIpecc, 2005, 240 c.

3. DnektpoobopynoBanue aBromobmieit, Akumon C. B., Umxkkos 10.I1., -
Mockga: 3A0 «KXKU «3a pynem» , 95 c.

4. DnextpoobopynoBanue apromoomiied. KOt B.E. M.: Tpancnopt, 2000, 320

5. Konctpykius creknoouncrutens Lada Vesta

http://www.avtoazbuka.net/lada-vesta/stekloochistitel-vesta-vesta-v-sbore-detail

6. MadopMmarus o 3J1eKTpoaBUraresie crekiaoounctures https://at-

detal.ru/catalog/stekloochistka/motoreduktory/?item=18529

/lucm

AP 113020279730000 113

Usm. | /lucm Ne dokym. lodnuce | Aama

39



http://www.avtoazbuka.net/lada-vesta/stekloochistitel-vesta-vesta-v-sbore-detail
https://at-detal.ru/catalog/stekloochistka/motoreduktory/?item=18529
https://at-detal.ru/catalog/stekloochistka/motoreduktory/?item=18529

