Jlekuuu 1o JMCOMIIMHE
«Tunax u 3KkcnIyaTanusi TEXHOJIOTHYECKOro 000py/10BaHUI»

TEMA Ne 1
OBIIASI XAPAKTEPUCTUKA WM  KIJIACCU®UKAIMS TEXHOJIOTMYECKOI'O
OBOPYJIOBAHUS

TexHOoIOornueckoe OCHAICHUE NMPEANPUATUI aBTOCEPBUCA, SABJISACH COCTABIIAIOIIUM 3JIEMEHTOM
npou3BOACTBEHHO-TeXHHYecKoi 0a3bl ([ITH), B 3HaunTeNnbHOI Mepe onpeaensieT IPOu3BOIUTCIBHOCTD U
Ka4eCcTBO padOT MO TEXHUYECKOMY OOCITY)KUBAaHUIO U PEMOHTY aBTOMOOMJICH, YCIIOBUS Tpy/a IepcoHaia,
3aIUTY OKPYXKaIOILel cpelbl U pecypcocOepekeHue.

Texnudeckoe  OCHAllCHUE  NPEANPUATHS,  IPEIHA3HAYCHHOE U1 OCYILECTBIICHMS
TEXHOJIOTUYECKUX IMPOLIECCOB OCHOBHOTO MPOU3BOJCTBA, BKIIOYAECT B ceOsi MHIKEHEPHBIE COOPYKECHHMS,

TEXHOJOTMYeCKOe 000pyI0BaHUE, OCHACTKY, MHCTPYMEHT, CPEACTBA M3MEPEHHs M KOHTpOs (PUCYHOK
1.1).
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Pucynox 1.1 - CtpykTypa mapka TEXHOJOTHYECKUX COOPYKCHUH, 00OpYyIOBaHHUS, OCHACTKU M
MHCTPYMEHTA MPEANpPUsATHI aBTOCEpBHUCA

K uH)XEHEepHBIM TEXHOJIOTUYECKHM COOPYXEHHSM OTHOCATCS OCMOTPOBBIC KAaHABbI, ICTAKA[bl,
OJTHO- ¥ MHOTOSIPYCHBIE€ TUIOLAJAKH U JIECTHULIBL.

TexHonoruueckoe 0060pyI0BaHUE COCTOMT M3 MAlllMH M anmapaToB. TeXHOJOrMYECKHEe MAaIlluHbI
OCYIIECTBISIOT BO3ACHCTBHE HAa MNpEAMET TpyJAa 3a CYeT 3aTpaT U NpeoOpa3oBaHUil B OCHOBHOM
MEXaHUYECKOW dHepruu (MeTayuioo0opadaThIBalONIMN CTAHOK, MPECC, aBTOMOOWIIbHBIN TIOABEMHUK U JIP.).
B TexHomormueckux ammapaTax oOpa0OTKa MNpPeAMETOB TpyJda MPOMCXOIAUT IPU IMOMOIIM >HEPruit
HEMEXaHMYEeCKHX BHJOB (TEIUIOBOHM, XMMHUYECKOH, yibTpa3ByKoBod u ap;). K ammaparam oTHOcsATCS
[IJITAHTOBBIE MOEYHBIE YCTAaHOBKH, CBAapOUYHOE, OKpaco4yHoe o0OpyZoBaHUE M Jp. B oTaenbHBIX BUAAX
00OpyJJOBaHUSI HUCMOJb3YeTCs KaKk MeXaHHuYecKas, TaKk M HeMeXaHu4eckas sHeprus. B stom ciyuae
OTHECeHHE 00OPYZOBaHUS K IPYIe MAIlUH WIH allapaToB MPOU3BOAUTCS HAa OCHOBAHHUH OIpE/IEIECHUS
BUJIa SHEPTUH, JAIOIeH OCHOBHOE TEXHOJIIOTUYECKOE BO3/ICHCTBHE.

TexHonornueckoe o0OpyAOBaHUE, B 3aBUCUMOCTH OT LEJIEBOTO HA3HAUEHUs, NEJIUTCS Ha JIBE
IPYIIIBL 00LIENPOMBIIITIEHHOE 000pYyJ0BaHNHEe U 000pyI0BaHHUE OTPACIIEBOE.

B nepByto rpynny BXOAUT MPOU3BOACTBEHHOE 000PYI0BaHHE, KOTOPOE IIUPOKO MPUMEHSIETCS He
TOJIKO Ha MPEeINpUATUSAX aBTOCEPBUCA, HO U Ha JIPYTUX 0OBEKTaX pas3HbIX oTpacieil skoHoMuku. Croza
OTHOCHUTCSI 00OpyZOBaHHE Uil BBIIOJHEHHMS CBapOYHBIX, KY3HEUHBIX, METaIJI000pabaThIBAIONINX,
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MEIHUIKUX, AKKYMYJISTOPHBIX, 3JEKTPOPEMOHTHBIX, PAJAUOTEXHUUYECKHX, AEPEeBOOOPaOATHIBAIONINX M
poYHX padoT.

OTpacneBoe TEXHOJIOTHYECKOE OOOpYIOBAaHME CO3/aHO CIEIHAIbHO Ui HCIOJb30BAHUS Ha
NPEINPUATHIX aBTOMOOUIBHOTO TPAHCIIOPTA C LEJIBIO MOJAEPKAHHSI UM BOCCTAHOBJICHUS TEXHHUUECKU
UCIPAaBHOTO COCTOSIHUS aBTOMOOWIISI, €T0 arperaTtoB U CHCTEM.

CoBpeMeHHOE TeXHOJIOTUYECKOe 000pyA0BaHHE, BBIITYCKAEMOE OTCUECTBEHHBIMU U 3apyOe)KHBIMHU
3aBOJIaMHM, JIOCTaTOYHO pa3HOOOpa3HO 1O HOMEHKJIAType, Ha3HAueHHUIo, pabouyuM mpoleccam,
TEXHUYECKUM TapaMeTpaM, TEXHOJOTHYECKUM M KOHCTPYKTUBHBIM XapaKT€pPUCTUKaM, MPUBOJIHBIM
ycrpoiicTBaM U T. 1. [Ipu Bcem MHOroo0Opasuu KOHCTPYKLUH MapK TEXHOJIOTMYECKOT0 000pY/I0BaHMs, B
3aBHCUMOCTM OT BHJAAa OOOOIIAIONIMX TPU3HAKOB, MOXKET OBITh pa3felieH Ha OTJeNbHBIC
Kinaccu(uKauonHple rpynnbl. K TakuM mnpu3HaKaM OTHOCATCA: (PYHKIIMOHAIbHOE Ha3HAYCHHE,
OpraHU3alMOHHO-TEXHOJOIMYeCKass NPUMEHIEMOCTb; TEXHOJIOIMYECKOE HA3HAUEHUE BBIMOJIHAECMBIX
Olepalui; XapakTep MAaUIMHHOTO WM aNapaTHOro mporecca; (QHU3MUECKoe  CoJepKaHue
TEXHOJOTMYECKOr0 MpOIIecca, JIeKAIIero B OCHOBE MAIIWHHOWM (ammapaTHOM) omepaiuu; XapakTep
B3aMMOJICHCTBHS paboO4YMX OpPraHoB OOOpYyAOBaHUS C OOBEKTOM 00paOOTKM; BUJ NPHUBOJIA; CTEIEHb
aBTOMATH3allMH, KOHCTPYKTHBHOE UCIIOTHEHHUE U JIP.

B 3aBUCHMMOCTH OT OpraHU3alMOHHO-TEXHOJOTMYECKOH TNPUMEHSEMOCTH Ha NPEINPUATHIX
aBTOCEPBHCA PA3IHUYAIOT 000PYL0BaHHE IOCTOBOE U Y4aCTKOBOE.

[TocroBoe oOOpynOBaHWE TpEAHA3HAYEHO JJIsi OOCIYXKHBaHMS M PEMOHTa aBTOMOOMII,
YCTaHOBJIIGHHOTO Ha TMOCTY (aBTOMOOWJIbHBIC MOJBEMHUKH, NOPTAIbHBIE W TYyHHEIbHBIC MOCYHBIC
YCTaHOBKH, 000pYyIOBaHHE TSl PETYIMPOBKHU YIIIOB YCTAHOBKH YIPABISIEMBIX KOJIEC U JIP.).

VYuacTkoBoe 000pyJOBaHHE HCHOJB3YeTCS sl AMArHOCTHKH, PErYIUPOBKH M BOCCTAHOBIJICHHS
TEXHUYECKOH MCIIPaBHOCTH OTJIEJIbHBIX arperaToB, COOPOYHBIX €AUHUIL U JIeTaJeH, CHATBIX C aBTOMOOMIIS
(OaylaHCHpPOBOYHBIE CTAHKU, CTEHJIBI [T MIPOBEPKH M3/EIUNA 3IEKTPO0OOPYyI0BaHHUS aBTOMOOUJIS, CTAHKU
JUTSL TIPABKH KOJIECHBIX TUCKOB U JIp.).

JUis ManbIxX MpeanpusTH aBTOCEpPBHCAa M MAacTEPCKHX Takoe JelieHHe o0OpyIOBaHHUS SIBISIETCS
BeChbMa YCJIOBHBIM, TaK Kak JJIS1 HUX XapaKTepPHO COBMEIIECHHE B OJJHOM ITPOU3BOICTBEHHOM MOMEIICHUHU
MOCTOBBIX U YYaCTKOBBIX paloT.

TexHonoruueckoe 000pyI0BaHKE ISl aBTOCEPBUCA BBIITYCKAETCS C Pa3IMYHBIM BUAOM NPHBOJA!
AIIEKTPOMEXAHHUUECKUM, DIIEKTPOTUPABIMUECKIM, THEBMATHUECKUM, MYCKYJIbHBIM, KOMOUHUPOBAHHBIM,
— a Takke 0e3 mpuBoa.

AHanmM3 TEXHOJOTMYECKUX BO3MOXKHOCTEH 00OpYyJOBaHHS MO3BOJISIET PA3JCIUTh €ro Ha JIBe
IPYIIBI IO YPOBHIO CIIEUATN3ALUN — YHUBEPCAIbHOE U CIEIUATBHOE.

K yHuBepcanbHOMY OTHOCUTCS 00OpyaOBaHME, MpEAHA3HAYEHHOE ISl  BBINOJIHEHUS
3HAYUTEIBHOTO KOJMYECTBA PA3HOMMEHHBIX ONepaluii Ha KOHCTPYKTHBHO pAa3JIMYHBIX HW3JETUIX.
HauOosiee xapakTepHbIM HpeACTAaBUTENEM 3TOM TPyNIbl SBISETCS NEpeABM)KHAS IIJIAHTOBas MOCYHAs
YCTaHOBKA BBICOKOTO JIaBJICHHUS, KOTOPYIO MOKHO MCIOJb30BATh JUI HAPYKHOH MOMKH JIFOOBIX MOJenei
U TUIIOB aBTOMOOWIJIEH, MOMKH BCeX IMOJIOCTEH Ky30Ba, a Takxke arperatoB M geraneil. K stoil rpymmne
OTHOCSTCS TAK)K€ MOTOP-TECTEPhI, 000PYAOBaHUE Ul KY30BHBIX palboOT U JIp.

CneuunanpHoe (MM CIICIMATM3UPOBAHHOE) O0OpPYJOBAaHUE IPEIHA3HAYEHO JUIs BBIMOJHEHHUS
OJTHOM MJIM HECKOJIbKUX TEXHOJIOTUUECKH CBSI3aHHBIX omnepanuii (Kak mpaBuiio, He Oojee JABYX-TpexX) Ha
Pa3IMYHBIX U3JETHIX (MOJENAX) MM 0OpabOTKH TOJBKO OJHOTO BHa (MOJENH) W3IEHs, Harpumep
aBTOMOOWJIbHBIA MOJbEMHHUK WM CTaHOK JUIsl OaJlaHCUPOBKM KOJIEC HEMOCPEACTBEHHO Ha JIETKOBOM
aBTOMOOMIIE.

CreneHb YHUBEPCAIbHOCTH SIBISETCS OJHOM M3 BaKHEHIIMX TEXHUYECKUX XapaKTEPUCTHUK
00OpyJIOBaHHUsA, OIPECIAIOUIMX €ro MPUMEHUMOCTh M SKOHOMHUYECKYK 3((EeKTHBHOCTH Ha
OPEINPUATHIX PA3TMUHON MOLTHOCTH U CIELUATN3ALUH.

I[To  ypoBHIO  aBTOMATH3allMM  TEXHOJIOTHUECKOE  O00OpyJOBaHHE  MOXET  ObITb
HEaBTOMATU3MPOBAHHBIM, YACTUYHO aBTOMATU3UPOBAHHBIM UJIM ABTOMAaTHYECKOTO JIeHCTBHUS.

B HeaBTOMaTH3MpPOBaHHOM OOOpPYJOBAHWM MEXAaHU3UPOBAHBl TOJILKO OCHOBHBIE OIEpaliy.
BeinosHeHue Bcex BCIIOMOTaTeNbHBIX ONEpaIfii ocylecTBiseTcs BpydHyto. Oneparop Takke BpYUHYIO
ynpaBiseT paboYMMM OpraHaMu OOOpYJOBaHUS B OCHOBHBIX ONEpalMiX M KOHTPOJMPYET KadyecTBO
00paboTKH.

B yactuuHO aBTOMATM3MPOBAHHOM OOOpYJOBAHMU BCE OCHOBHBIE M YacTh BCIIOMOTATENIbHBIX
orepanuii, BKIIOYasi OCTaHOB 000pYyJOBaHHUs Mociae 0OpabOTKU M3/AEHs, BBIIOIHIETCS aBTOMATHYECKH.
HenocpencrsenHoe ydactue omepatopa TpeOyeTcsl Ui BBINOJHEHHsS YCTAaHOBOYHBIX, ChEMOYHBIX,



KOHTPOJIGHBIX MJIM HEKOTOPBIX JAPYTMX BCIIOMOTaTENBHBIX oOnepauuii (B 3aBHCUMOCTH OT TMPOLEHTa
aBTOMATHU3aI[MU MAIIMHBI), 8 TAK)KE BKIIOUCHHS MAIIMHBI B CICTYIOIIUI UK paOOTHI.

[TosmmHOCTBIO @aBTOMATU3UPOBAaHHOE 000pyI0OBaHKHE 0OecrieuuBacT 00paboTKy u3aenus 06e3 ydacTus
yenoBeka. Ha pgomro omeparopa ocTaBieHbl (QYHKIMM MOJATOTOBKM 00OpyJdoOBaHUs K paboTe U
HaOJI0IeHNS 32 ee UCIPaBHOCTHIO. Pabounii meproanyecky KOHTPOJIUPYET Ka4eCTBO 00OpabOTKH U3enuit
Y TIPOBOJIUT MOHANIAIKY MEXAaHU3MOB.

VYHuBepcanbHOE 000pYyA0BaHUE aBTOCEPBHCA B MOJABJISIONIEM OOJBIIMHCTBE CBOEM OTHOCUTCS K
HEaBTOMATH3HUPOBAHHOMY  MJIM  YaCTMYHO  aBTOMATU3UPOBAHHOMY, HCKJIIOYEHHE  COCTaBISIOT
MHOTOIIPOrpaMMHbIE MOCUYHBIE YCTAHOBKU MOPTAIBHOTO TUIIA.

CucremMa HEaBTOMATH3UPOBAHHBIX M (WJIM) YaCTUYHO aBTOMATH3MPOBAHHBIX MAIIMH U alllapartos,
PAacIIoIOKEHHBIX B TEXHOJOTHYECKOM MOCIe0BATEIbHOCTH, COCTABIIAIOT NOTOYHYIO JIMHUIO. [Ipumepom
MOTOYHOW JIMHUM B AaBTOCEPBUCE SBISIETCS JIMHUS MHCTPYMEHTAJIBHOTO KOHTPOJII TEXHUYECKOTO
COCTOSIHUSL aBTOMOOMJII TpU TOCYJApPCTBEHHOM TEXHHMYECKOM OCMOTpPE, a B aBTOTPAHCIIOPTHBIX
npennpusaTusx — nuaus EO unmu TO-1, TO-2 aBromoOuineii. [lepeMenienre aBToMoOMIeH MO JTHHUHA
MOJKET OCYIIECTBIATHCSA NPUHYAUTEIBHO C MOMOIIBIO KOHBEHEPHBIX YCTPONUCTB HIIM CBOUM XOJIOM.

K aBTOMaTHyecKHM JIMHUSAM B aBTOCEPBUCE OTHOCATCS MHOTOIIPOTPaMMHBIE MOCUHBIE YCTAaHOBKH
TYHHEJIBHOTO THUIIA MOAYJIbHOW KOMIIOHOBKH.

Ha mnpennpustusix aBTOCEpBHCa JOCTATOYHO ILIMPOKO TNPUMEHSETCS TEXHOJIOTHYecKas |
OpraHU3aIMOHHO-TEXHOJOIMYeCcKasi OCHACTKU. TeXHOJOruyeckass OCHaCTKa MMEET BTOpOe Ha3BaHHE —
TEXHOJIOTUYECKUE MPUCTIOCOOICHUS.

Kak »nemMeHT TexHHMUecKOro obOecneueHHs! MPOM3BOACTBEHHOI'O Ipollecca TEXHOJOTHYECKOe
npucrocobIeHne npeacTaBiseT co0oil OTAeTbHOE YCTPOUCTBO, MPEIHAa3HAYSCHHOE Il UCIIOJIb30BaHUS B
OCHOBHBIX M BCIIOMOTaTEIbHBIX TEXHOJOTMYECKHX OINEPAIUIX COBMECTHO C OOOpYIOBaHMEM HIIU
CaMOCTOSITEJIBHO C IIeNIbIO MOBBIIICHUSI TPOU3BOAUTEILHOCTU TPY/A, YBEITUUYEHUS MYCKYJIbHBIX YCHIUH
pabouero, a TaKxe yay4IIeHHUs KauecTBa BHITIOIHIEMOM onepanuu.

[Tpucnocobnenus, ycTraHaBIUBacMbleé Ha OOOPYAOBAaHUM M HCHOJb3yeMbI€ Ui BBIMOJIHEHUS
3aXBaTHBIX, MPHKUMHBIX, YCTAHOBOUYHO-CHEMOUHBIX, MEPUTENbHBIX U APYTHX ONEpaluil, M0 aHAJIOTUH C
0O0IIeMaIlIMHOCTPOUTENILHON TEPMHUHOJIOTHEH HOCAT Ha3BaHME CTAHOYHBIX. JTH MPUCTIOCOOJIEHHUS B
aBTOCEpBHCE MPHUMEHSIOTCS B TOPa3l0 MEHbLIEH Mepe, 4eM aBTOHOMHbBbIE, HOMEHKJATypa KOTOPBIX
ype3BblUaiiHO IMmmMpoka. K mocneaHuM OTHOCATCS pa3iuyHble CHEMHUKH, OIPAaBKH, BHHTOBBIE
NPUCTIOCOONICHUST JUIsI  3aIPECCOBKH-BBINIPECCOBKM  JeTajei, cTpyOuuHbl Uit cOOpKH-pa3OopKu
COOPOYHBIX €IMHMIL C YIIPYTUMH JI€TAIIMHU, KOHTPOJIbHBIE A0JIOHBI, HAJICTABKU U JP.

OpraHu3alnOHHO-TEXHOJIOTHYECKAsi OCHACTKA IpeJHa3Ha4YeHa JUIsd YJIYYIIeHHs YCIOBUU Tpyna
pabounx M TMOBBIMIEHHUS KYJIbTYpbl HMPOU3BOACTBA. B 3Ty rpynmy BXOIAT TENEXKKH U HEpeBHKHBIC
KOHTEWHEepbI A1 UHCTPYMEHTA, arperaTtoB U JeTaneld, CHUIMaeMbIX C aBTOMOOMUJIS, TEJIECKONUYECKUEe U
MOBOPOTHBIE  KPOHIUTEHHBI  JUIi  HMHCTPYMEHTA, CIELUUANbHbIE IEpEeIBUXKHbIE  CTOMKM I
JIMarHOCTUYECKOH anmapaTypsl U Ap.

OtnenpHy0, JOCTaTOYHO HIMPOKYI0 MO HOMEHKJIAType TpYMIY TEXHHYECKOro oOecrneyeHus
TEXHOJIOTHYECKUX MPOIIECCOB aBTOCEPBUCA COCTABIISIOT CPEJICTBA AUATHOCTHKH, U3MEPEHUSI U KOHTPOJISL.
Croia BXOJAT CTeH/Ibl, TPHOOPBI 1 MHCTPYMEHT.

Crenjipl aBTOMOOMIIBHBIEC TMArHOCTUYECKUE U KOHTPOJIbHBIE MPEJCTABISAIOT COOO0M CTalmoHapHOe
00OpyI0BaHUE, MpEeAHA3HAYEHHOE Il OOLIed WM MO3JEMEHTHOW TUArHOCTHUKU CHCTEM aBTOMOOMIIS,
HanpuMep MOJBECKU WM TOPMO3HOW CHUCTEMBI, a TAaKXKe JJsl YCTAaHOBJICHMSI COOTBETCTBUS IapaMeTPOB
aBTOMOOMJISI HOpPMATUBHBIM 3HAYCHHSIM.

KpomMe 3THX CTEHIOB Ui KOHTPOJIS HCIPABHOCTH, NMPOBEPKU PAOOTOCIOCOOHOCTH M OOKaTKU
1ocjie PEMOHTa OT/ACNBHBIX COOPOYHBIX €MHUIlI W arperaTtoB aBTOMOOWIS (ABUTaTeNH, T€HEpaTopHl,
TOIUIMBHAS amnmaparypa ¥ J1p.) Ha pasnuuHbix ydactkax [ITC npumeHSIOTCS arperaTHble CTEHIB,
BBITMIOJIHEHHBIE KaK CTallMOHApHOE O0OpyAOBaHWE, HMMUTHpyolee padoTy CHCTEM aBTOMOOWIS U
CHa0XKEHHOE HEOOXOIMMBIM KOMIIJIEKTOM U3MEPUTEIbHBIX TPUOOPOB.

CoBpeMeHnHast mpuOOpHas TEXHHUKA, MUCIIOJIb3yeMast JUIsl AUaTHOCTUKH U PeryJTUpOBKU arperatoB U
CHCTEM aBTOMOOWJEH, MOXKeT ObITh pa3jeieHa Ha JBe IpyNnbl. B mepByro rpymnmy BXOAAT CpelCTBa
CUNTBIBAHUS, U3MEPEHHsI U KOHTPOJII CTPYKTYPHBIX M (YHKIHMOHAJIBHBIX MApaMeTPOB, BO BTOPYIO —
CpeAcTBa M3MEpeHUs (PU3MYECKUX BEIUYMH WM IPOLECCOB, SBISAIOMIUXCA JAMArHOCTUYECKUMHU
napamMeTpamH.

[TpuGopsl mepBoil rpymibl, Kak NMPaBUIO, KOHCTPYKTUBHO M (PYHKIIMOHAJIBHO COBMECTUMBI C
cucTeMoil OOpTOBOM MAarHOCTUKMA AaBTOMOOMJII W BKJIIOYAIOT B ce0s CKAaHEpPbhl U DIEKTPOHHO-



BBIUMCIINTENIbHBIE MALIMHBI C pa3IMYHON KOHUryparueil nepudepuitHpix ycrpoiicts. IIpubopsr Bropoii
TPYyNIBl MO CBOEH CYTH MPAKTHMYECKH HHUYEM HE OTJIMYAIOTCS OT OOLIETEeXHWYECKUX NPUOOPOB s
U3MepeHus: (U3NYECKUX BEIMYUH M MporieccoB. K HUM OTHOCATCS KOMIIPECCOMETPBI, OCHMILIOrpadsl,
MOTOP-TECTEPBI U AP.

MepuTenbHblii 1 KOHTPOJBHBIM MHCTPYMEHT, CO3JaHHBIN i paboT B CHCTEME aBTOCEPBHCA,
UMEET KOHCTPYKTUBHBIE OTJIMYHMS OT OOIIEMAIIMHOCTPOUTEIBHOIO HWHCTPYMEHTA aHAJIOTUYHOTO
HA3HAYEHUS, BBI3BAHHBIE KOHCTPYKTUBHBIMU OCOOCHHOCTSMH OOBEKTa M3MEPEHHUS WM KOHTPOJIS —
aBTOMOOWJISL, €ro arperatoB, COOpPOYHBIX €IMHUI] W jAeTaneil. B sty rpynmy Bxomar modromepsl,
CrelMalIbHbIe TUHEHKU, TMHAMOMETPHUYECKUE KITIOYH, ITa0IOHBI U JIp.

KnaccuueckuM sBisieTcss  paszesieHHe 00OpyAOBaHHs Ha TpyHmbl 1O  (YHKIMOHAIHHO-
TEXHOJIOTUYECKUM TpU3HaKaM. [IpUHSATO BBIAETATH ClIeIyIOLIe OCHOBHBIE TPYIIBI 000pYI0BaHUS:

* yOOpPOUYHO-MOEUHOE;

* TIOABEMHO-TPAHCIOPTHOC,

* CMa304HO-3aIPaBOYHOE;

* cOOpOYHO-Pa30OPOUHOE;

* IIMHOMOHTAXHOE U IIUHOPEMOHTHOE;

¢ KOHTPOJBHO-AUArHOCTUYCCKOC,

* OKpPaCOYHO-CYIIHJIBHOE;

* PEeMOHTHOE ISl arperaTtoB U CUCTEM aBTOMOOMJIS.

TEMA Ne 2
OBOPYZIOBAHME JUUTA BBITIOJIHEHM A YBOPOUHO-MOEYHbBIX PAGOT

2.1 O0mue moI0XKeHUS

PaGota aBTOMOOMJEH B pa3NUYHBIX IOTOJHBIX W JIOPOKHBIX YCIOBHSX COMNPOBOXKIACTCS
Pa3IMYHOrO Po/ia 3arpsi3HEHUSIMU Ky30Ba U IIACCH.

[Ton BMMAHMEM 3arpsi3HEHUN MPOUCXOIAT HeoOpaTUMble U3MEHEHUS XUMUYECKUX U (PU3NYECKUX
CBOMCTB JIAKOKPACOYHBIX MOKPHITHH. Kak pe3ynbraT jakoBas IJeHKAa Ky30Ba (B OCHOBHOM, JIETKOBOTO
aBTOMOOWJII WM aBToOyca) TMOCTENIEHHO pa3pyllaeTcsi © TYCKHEET BCIEACTBHE JCHCTBHS
OKHCIIMTEIbHBIX, TEPMHUUECKUX U (POTOXMMHUUYECKUX MPOIIECCOB.

BosneiicTBue 3arps3HeHMi yCHMIIMBAETCs MOJA BIMSAHUEM jaedopMmaivii U BUOpauuil Ky30Ba HpU
JBI)KEHUHN aBTOMOOWIA. B pe3ynbraTe Ha ero moBEpXHOCTH 00pa3ylOTCs MUKPOTPEIIMHBI, IPOUCXOIUT
oOHa)KeHUE MEeTaJlIa, 4TO CIIOCOOCTBYET €ro KOPPO3HH.

Hwxkaue mnoBepxHOocTH aBTOMOOWINIS (mIacch) 3arps3HSIOTCS TIIMHUCTBIMH, —II€CHYaHBIMH,
OpPraHWYEeCKUMU U JAPYTUMHU NPUMECSIMH, 00pa3ylolMMHU MPOYHYIO IUICHKY, YTO 3aTPYAHSIET OCMOTp U
MPOBEJICHNE HEOOXOAUMBIX PadoT.

Kpome Toro, xpoMupoBaHHBIE AETald Ky30Ba TEpSIOT OJECK IMOJ| BO3AECHCTBHEM CEPHUCTBIX
COEIMHEHUH, CoJIepKaIUXCs B BO3/YyXE, a TAK)KE MOBAPEHHOM COJIM, KOTOPOH MOCHINAIOT JI0POTY.

Jlis coxpaHeHus: OKpacKd Ky30Ba U 00ecrie4eHus] KaueCTBEHHOTO OCMOTpa U BBIIIOJHEHHS padoT
npu TO u pemoHTe HPOBOIATCA paboOTHl MO YOOpKE, MOHKe, CYyIIKe, a TaKkKe IO MPOTHPKE U
NEPUOINYECKOI MOIIMPOBKE KYy30Ba.

CBoeBpeMeHHOE TPOBECHNE YOOPOUHO-MOCUHBIX pa0OT aBTOMOOMIIEH MO3BOJISIET:

1. CHU3UTH BO3MOKHOCTh BO3HUKHOBEHHS KOPPO3HH B aBTOMOOUIIE;

2. CoxpaHUTbh JJAKOKPACOYHOE TOKPBITHE;

3. ObecnieuuTh BHICOKOE KaUeCTBO BHEIIHETO BU/IA U YJOOCTBO B MOJIb30BAHUN aBTOMOOUIIEM;

4. O6nerynTh BHEIIHUNA OCMOTP M JOCTYN K y3jJaM M JETalsiM aBTOMOOWJISI MPH BBIIOJIHEHUHU
pa3nuyHbIX padot 1o ero TO u peMOHTY;

5. YayuumTh yciaoBHsl pabOThl PEMOHTHO-00CITYKMBAIOLIETO MEpCOoHala, CHU3UTh BEPOSTHOCTD
TpaBMaTHU3Ma.

Moiika — oauH u3 Haumbosiee TpynoeMkux mpoueccoB TO aBromoOunei. Tak, cpemHss
TPYAOEMKOCTb pyuyHOU Moliku aBTomoOmist 31J1-4331 cocraBnsier 16 ven.-muH, a aBromoouns KamA3-
5320 -35 yen.-MuH npu KO3PPULIHEHTE MOBTOPIEMOCTH, PABHOM €IUHHUIIE.

OO0beM MOEYHBIX PabOT B OOMIMX TpyJao3aTpaTax Ha BbIMOJIHeHHe YMP 3Haumrtenen (tabnmma
2.1).



Tabmuua 2.1 Pacnpenenenue tpynpoemkoctu YMP, %

Tun Y6opounsie MoeuHsbie
aBTOMOOWIIS paboThI paboThI
I'py3oBbIe 35 65
JlerkoBsle 45 55
ABTOOYCHI 65 35

Otcroga BBITEKaeT HEOOXOIUMOCTh O0eCHeueHHs] BBICOKOM MeEXaHHW3allMM MOEYHBIX paboT ¢
IEJIbIO HE TOJIBKO MOBBIIICHUS MPOU3BOAUTEIBHOCTH UX BBIMIOJHEHHS, HO M COKPAILEHHS JI0JIU TSAKEIOro
¢u3nveckoro Tpyaa B TPSA3HBIX, CHIPbIX, HeKoM@opTabenbHBIX YycinoBusx. Ilpm 3ToM c yderom
cnenupuku paboT yOOpouHbIe PabOTHI MOAMAIOTCS TOJILKO MEXaHU3AlMH, a MOEYHBIE, KPOME TOrO,
aBTOMaTH3aIHH.

2.2 Y6opka aBTOMOOHIICH

IIpu yGopouHbIX pabOTax MCIOIB3YIOTCS MBLIECOCHl TMEPEHOCHOIO W CTAIllMOHAPHOTO THIIOB,
paboTaroiie B peXUMAX «CYXOM» WM  «BIAXHOW» yOopku. IlepeHOCHBIE TBIIECOCHI C
anekTpoaBuraTensiMu MomHocTbio 0,3—1,5 kBT mo ycTpoilcTBY NpakTHYeCKHM HE OTJIMYAIOTCS OT
OBITOBBIX MbLIECOCOB. CTallMOHAPHBIE MBLIECOCHl PACCUMTAHbI Ha OOCITY)KMBAaHUE HECKOJIBKHUX IMOCTOB.
OTH TBIIECOCHl OTHOCATCA K TpYIIe MPOMBIIUICHHBIX MbuiecocoB. OHM MMEIOT 3HAYUTEIBHO OOJIbIINE
eMKOCTH Uil cOopa Tpsi3u U AJIEKTPOJBUraTeIM MOUIHOCThIO 5—7 KBT Ans mpuBoaa OAHOM MM JABYX
TypOuH. ['7aBHBIE OTIMYUTEIbHbIE OCOOCHHOCTH KOHCTPYKLMU HBIJIECOCOB Uil yOOpPKH CaJIOHOB
aBTOMOOWJICH 3aKJIIOYAlOTCS B HAJIMYMU CIEIHAIbHBIX OyMaXHBIX TO(QPUPOBAHHBIX (HIBTPOBAIBHBIX
AIIEMEHTOB, CIHOCOOHBIX NPUHUMATh TSOKEIYI TpsA3b (MOKPYIO MBUIb W MEIKUE METALTHYCCKUE
IpEeIMEThI), ¥ CUCTEMbl CaMOOYUCTKH (uibTpoB. Ha pucynke 2.1 mpencraBieHo yCTPOMCTBO IbLiecoca
¢dupmber KRANZLE (I'epmanms).

B oTnenbHyI0 Ipymiy MOXKHO BBIICTUTH 00OPYAOBAaHUE AJISI XUMUYECKOH YMCTKHA TEKCTHIIBHBIX
MNOKPBITUH. DTH anmapaTbl paboTaOT MO METOJY CTPYWHOM IKCTPAKIUH, YTO MO3BOJSAET OTMBITh CaMble
CUJIbHBIE 3arpsi3HeHus. HekoTopble npodeccroHaIbHbIe MBUIECOCH TO3BOISIIOT MPOBOAUTh XUMHUYECKYIO
YHCTKY.

Pucynok 2.1 - YerpoicTBO MPOMBIIIJIEHHOTO TMbUIecoca Juis YOOpKH calloHa aBTomMoOms: 1 —
pyuka JUII MEXaHMYECKOH OUYUCTKH (HIBTPOB;, 2 — IUIOCKHE (UIBTPYIOUIME JJIEMEHTH, 3 —
caMmo(pUKCUpYIOIas KpenekHas onopa; 4 — rnojcoemHeHne 00/1yBa; 5 — maccu; 6 — QuKcHpyomui
TOpMO3; 7 — Jepxkarenb; 8 — KpOHIUTEHH KpervieHus pydkd; 9 — mpeaBapuTenbHblid uiabTp; 10—
JBUTATEIb ¢ TypOMHOH; 11 — 31eKTpoAbI OTKIIOYEHHS JJIs1 BBICOKOTO YPOBHS KHJIKOCTH



2.3 CriocoObl MOHKH aBTOMOOMIIEH

Jlnst Moliku aBTOMOOMIIEH HanOoJIbIIee pacipoCTPaHEHHE MOTYIHITH CIIEIYIOIIUE CITOCOObI:
1. T'uapoauHamMuyeckuii (CTPYIHBIN);

2. l'upoabpa3uBHBIN;

3. Bnaxxnoe npotupanue,

4. KomOuHamu u3 nepBbix 3-X coco0oB.

2.3.1 CrpyiiHblil (ruIpoIMHAMUYECKHIA) CIIOCO0

CymHocTth crocoba — mpeoOpazoBaHHE CTATHUECKOTO HAMopa XUAKOCTH B JUHAMUYECKUU.
YcnoBre OYMCTKU MOBEPXHOCTH — MPEBBIINICHUE TUHAMUYECKHX JaBJICHUI MOIOIIEH XHIKOCTH HaJ
IIPOYHOCTHBIMU CBOMCTBAMH 3arpsA3HEHUMN.

[Tpu 5TOM paKTOpaMu OYMCTKU 3arpsI3HEHHBIX MOBEPXHOCTEH SBIAIOTCS:

- cKopocTh cTpyr kuakoct (mpu ckopoct 50-100 M/C MPOUCXOIUT MPAKTUYECKH MIHOBEHHOE
yIaleHue TPsi3u);

- TeMIeparypa MOIOIICH KHUIKOCTH (MCIOIb30BaHUE TOPSYCH BOJIBI YBEIHMUMBACT HHTEHCHBHOCTh
Y Ka4ecTBO OYMCTKH B 1,5 paza);

— XMMUYECKasi akTUBHOCTh MOIOLIETO PacTBOPa,;

— npoduIib HACAJIKH;

— YroJI pacTeKaHus CTPYH.

[IpeumymiecTBa 3TOro crnocoda MOMKH CIIeIyIONIHeE:

1. IlpocToTa B HCMOJIb30BAaHUH;

2. BO3MOXHOCTB JIETKO# peryaupoBKH TEXHOJIOTHYECKUX PEKMUMOB MONKH;

3. OrcyrcTBHE HMHTEHCHUBHOIO pa3pyIIEHUS JIAKOKPACOUHOTO TOKPBITUS U  OCTEKJIEHHBIX
MOBEPXHOCTEH MPH €ro UCTIOIb30BAHUH;

4. YHUBEpCAIbHOCTb HCIOJb30BAHUS JJIi PA3IUYHBIX BHUJIOB aBTOMOOWJIBHOTO IOJIBUYKHOTO
coctaBa (Tpy30Bble aBTOMOOWJIM, JIETKOBBIE aBTOMOOMIIHM, aBTO(YProHbI, CHEIUATN3UPOBAHHBIN
MOJIBIDKHOM COCTaB M T.11.).

CymiecTBeHHBIM HEZOCTATKOM 3TOr'0 CHIoco0a sIBIIsSETCs OOJIBIION pacxXo ] MOIOIIEH KUKOCTH.

2.3.2 T'unpoabpa3zuBHBIN CIOCOO

['mapoabpa3uBHBI CIOCO0 OTIMYAETCS OT THAPOJAWHAMUYECKOTO HAIMYHMEM CIEeIUaIbHBIX
aOpa3uBOB B MOIOIICH KHIKOCTH. JTa CMECh IOJ] ICHCTBUEM C)KAaTOTO BO3JyXa ¢ OOJBIIOW CKOPOCTHIO
BBIOPACHIBACTCS HA OYHIIIAEMYIO TOBEPXHOCTb.

[Tpu sTom Bo3pacTaeT 3()(HEKTUBHOCTH U KAUYECTBO OYMCTKH 3arpsA3HEHHBIX MMOBEPXHOCTEH, HO
YBEJIMYHMBACTCS BO3MOXKHOCTh MOBPEKACHHUS OYUILACMBIX MTOBEPXHOCTEH M PACXOJl SIEKTPOIHEPTHU IS
10Jau¥l THPOA0pa3UBHOM CMECH.

2.3.3 BrnaxHoe npotupanue

CymHocTh crocoba — CMOYEHHash MOBEPXHOCTh OOTHPAETCs MATKUM MaTepuaioM, Iae B
KayecTBe pabo4yero opraHa MOryT UCIOJIb30BAaThCsl BPALIAIOIIMECS IETKH, BIa)KHbIE MTOJOTHUIIA U T.I1.

[IpeumymiectBa — Malblif pacxoa MOIOLIEH KUIKOCTH, B OTIMYME OT JAPYTUX CHOCOOOB
oOecrieunBaeTcsi yJaJeHHE TOHYAMIIEro Tps3eBOro CJIOS C JIAKOKPACOYHBIX M OCTEKJIEHHBIX
IMOBEPXHOCTEH.

Henocratku — €10KHOCTh KOHCTPYKLIMU IIETOYHBIX MOEYHBIX YCTAHOBOK, MEHbIIIAsi HAJEKHOCTh
10 CPAaBHEHUIO CO CTPYHHBIMU YCTaHOBKAaMH, OOJIbIIIAsi CTOUMOCTD.

2.4 Knaccudukanus o00pyaoBaHUs 17151 MOMKH aBTOMOOUIIEH

[lo ¢@yuxkyuonamvnomy Hasnauenuro O00OpyIOBaHWE [UII MOWKM MOJBMKHOTO COCTaBa
HOJIpa3/eNAeTCsl COOTBETCTBEHHO HA: YCTAHOBKM JUII MOWMKHM JIETKOBBIX aBTOMOOWIIEH, TIPY30BBIX
aBTOMOOWMIIEH, aBTOOYCOB (pHCYHOK 2.2).

[To cmenenu cneyuanusayuu 370 000pyIOBaHUE MOAPA3ALISACTCS HA:

- Y3KOCHIEMAIM3UPOBaHHOE (MOWKa TOJILKO HU3a aBTOMOOHJISI, TOJIBKO JAUCKOB KOJIEC U T.].),

- CIenuaau3upoBaHHOE (MOWKa JIETKOBBIX aBTOMOOWJICH M aBTOOYCOB; BHYTPEHHSSI MOKKa
aBTOILIMCTEPH U aBTO(PYPTOHOB H T.1I.),

- yHUBepcallbHOE (MOMKa JIETKOBBIX, IPY30BbIX aBTOMOOMIIEH, aBTOOYCOB, aBTONOE3/I0B U T.II.).



[To cmenenu noodsudxcnocmu paznuuarom: cTalioHapHOE, MOOUIIBHOE 00OpynoBaHue. B mepBom
cllyyae HETOABIKHOM SIBJIETCSI MOCUHAs! YCTAaHOBKA, BO BTOPOM — aBTOMOOMJIb.

CranmoHapHble MOEYHBIC YCTAaHOBKM HMMEIOT OOJBILIYI0 MPOIYCKHYIO CHOCOOHOCTH. B 3TOM
ciy4ae aBTOMOOMIJIb IEpeMeIaeTcsi ¢ MOMOIIBI0 KOoHBelepa (HambOoliee MPeAOYTUTEIbHBIA BapHaHT)
WA CBOUM XOJIOM (HEXKeJIaTeIbHbII BApUAHT).

MoOwuibHBIE MOEYHBIE YCTAaHOBKM HCHOJB3YIOTCS NMPH HEOOJbIION MoeyHoM mporpamme. Ilpu
3TOM HauOOJBIICH CTEMEHbI0 MOOMJIBHOCTH O0JIaJal0T MOEYHBIE YCTAaHOBKM Ha CAaMOXOJHOM IIacCH
(MpEeuMyIIECTBEHHO Ha IACCH aBTOMOOWIIS), KOTOpPBIC, BBITIOJHSS MOCYHYIO OIEPALUIO, JBIIKYTCS
BOKPYT' aBTOMOOMJIS.

K Moeunomy oTHocuTCsi 000pyAOBaHuE, OOECTIEUUBAIOIICE YAATICHUE 3arPSI3HEHUN C HAPYKHBIX
MOBEPXHOCTEH aBTOMOOMIJIEH, HAaHECEHHE 3alIUTHBIX MAaTEPUAJIOB HA JIAKOKPACOUYHBIE MOKPBITHS M CYLIKY
aBToMOOWIel. B HacTosiee BpeMsi MPOM3BOJUTEIN MOEYHOIO OOOPYIOBAaHUS MpeaIararoT yCTaHOBKHU
U1 MOMKH aBTOMOOMIIEH JIBYX KJIaCcCOB!

* [IUTAHTOBBIE CTALIMOHAPHBIE U TIEPEABUKHBIE YCTAHOBKU BBICOKOTO JABJICHHUS,

* cTallIOHApHbIE aBTOMAaTHU3UPOBAHHbIE YCTAHOBKH.

[IInaHroBble MOEYHBIE YCTAHOBKU BBICOKOTO JIABJICHHS OTHOCSTCSA K YCTAHOBKAM OECKOHTAKTHOM
MOMKH.

[Tporiecc MOMKHM Ky30Ba aBTOMOOWIISI pa3zeisieTcs Ha JABa dtamna. Ha mepBoMm sTame ¢ moMouibo
MOEUYHON YCTAaHOBKM Ha aBTOMOOWJIb MOJ HEOOJBIIMM JaBICHHUEM pACHBUISAIONIEH CTpyel HAaHOCHUTCS
MOIOIIUI PAacCTBOP M3 CHELUANBHOTO pe3epByapa, MOICOSANHEHHOTO K MOIOIEMY MUCTONIeTy. B kauecTBe
MOIOIIETO PACTBOPa HCIIOJIB3YIOTCSI BOJHBIE PAacTBOPHI MOBEPXHOCTHO-AaKTUBHBIX BEIIECTB (MBLIbHAS
nena). Ha BTopoMm »dTame NpOM3BOAWTCS CMBIB 3arpsi3HeHUil. CMBIB 3arpsi3HEHHH C aBTOMOOWIIS
OCYIIECTBISIETCA 3a CYET KHMHETUYECKOM HSHEpPruu BOJSHON CTpyH, MOJaBaeMoOil M3 coIla PY4YHOTO
nucrosera o cpeaHum (1o 8 MIla) umu Gonbinum nasiaenueM (o 12—16 MITa).

[IInanroBble MOEUYHBIE YCTAHOBKM BBICOKOTO [aBJICHUS BBIIYCKAIOTCS B CTAl[MOHAPHOM U
NepeBIKHOM HCToIHEeHUH. [lepBhle MMeEIOT OOJBbIIYI0 MPOW3BOAUTENBHOCTh HACOCHOW CTAaHIMM M
paccuMTaHbl Ha OJHOBPEMEHHYIO Pal0OTy J0 YEThIpEX MOEUHBIX IOCTOB, BTOpbIC, B IOAABISIOIIEM
OOJIBIIMHCTBE CBOEM, KOMILJIEKTYIOTCS OJJHUM MOEUYHBIM IHCTOJIeTOM. M Te, U apyrue noacoeAnHsIoTCs K
BOJIOIIPOBOJHON CETH MpeNnpusTUs, OJHAKO MEepeIBH)KHBIE YCTAaHOBKH MaJlOW NPOWU3BOAMTEIHHOCTH
MOTYT paboTaTh U OT JIOOOTr0 BOJSHOTO pe3epByapa, UMEIOIIEr0 eMKOCTb, JOCTaTOYHYIO JJIsi IOMBIBKU
00BeKTa.

CranuoHapHble IIJAHTOBBIE YCTAaHOBKHM PAcCUMTaHbl Ha MOAAYy XOJIOAHOM, ropsiueil BOIbl HIH
napoBOJIsiHON cMecH. [lepeBIKHbBIE YCTAaHOBKHU BBIITYCKAaIOTCA B IBYX MOAM(UKaLUsiX — 6e3 mojorpesa
BOJIbI MJTU C YCTPOMCTBOM TSI [TOJIOTPEBA BOJIBI.

[lepenBurkHbBIE YCTAaHOBKM KOMIAKTHBI, MEPEMELIAIOTCA BPYUYHYIO, MIMEIOT HACOCHYIO CTaHLUIO U
NHICTOJIET C Hacaakod. Bce cocraBHbIE 4acTW HACOCHOW YCTaHOBKM (B OTAEIBHBIX KOHCTPYKIHSAX H
YCTPOMCTBO JISl TIOOTPEBA BOJBI) PACIIONIOKEHBI B KOpIyce Ha Kosiecukax. [loacoennHenne HaCOCHOM
CTaHIMU K HCTOYHHMKAM BOJOCHAO0XKEHHUS U DJCKTPONMUTAHHS OCYIIECTBISIETCS C MOMOIBIO TMOKOTO
PE3MHOBOTO IIJIAHTa M JIEKTPUUYECKOro Kabessi, OGiarojaps yemy MpoLecc MONUKM aBTOMOOMJIS MOXKET
MPOU3BOJIUTECS KaK B MOMEIIEHUHU, TaK U Ha OTKPBITOW Teppuropuu. [lucToner k HaCOCHOM cTaHIMU
HOJIKJIIOYAeTCST Yepe3 pPe3NHOAPMHUPOBAHHBIM THOKHHM THAPAaBIMYECKHM ILUIAHT BBICOKOTO JIABJIECHUS
JuinHOM 6 M. ITucTosieT KOMIIEKTYeTCs CMEHHBIMU HAacaJlkaMH, MO3BOJISIOIIMMH MOJIY4aTh PA3IUYHYIO
dopmy BoasiHOM cTpyd. [lyis HaHECEHUs MIAMITYHS WJIM BOCKOBOTO COCTaBa Ha Ky30B aBTOMOOMIS K
MHUCTOJIETY MOXKET MOJICOCTUHATHCS JOMOIHUTENIBHBIA O6au0K — 7103aTOp.

[TpuHuMnuanbHas TUIOBAs I'MApaBIMYECKas cXeMa NUIAHTOBOW YCTAaHOBKH BBICOKOTO JaBJICHUS
NOKa3aHa Ha pucyHke 2.3.
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Pucynok 2.2 — Knaccudukanus 060pyaoBaHus UII MOMKH MOJIBUKHOTO COCTaBa aBTOMOOMIIBHOTO TPaHCHIOPTa



HacocHass  craHmmMs  uMeeT  JIEKTPONPUBOJ,  HACOC  BBICOKOIO  JABJICHUS,
MYCKOPETYITUPYIOLIYI0 M IPEJOXPAaHUTEIbHYIO AJIEKTPO- U THIpoanmnaparypy. B GoibimnHCTBE
YCTAaHOBOK IIPUMEHSIOTCS IUTYHXKEPHBIE HACOCHI C KEPAMUYECKMMM IOPIIHAMHU U JIATYHHOU
rooBkod (pucyHok 2.4). Tak kak B YCTaHOBKAaX HE INPHUMEHSIOTCS B HAIOPHOW 4YacTH
TUAPOCUCTEMBI aKKyMYJIUPYIOIIME €MKOCTH I BOJBI, TO C LEIbI0O YMEHBIICHHs IIyJIbCaluU
Haropa B BEIXOJTHOM MarucTpalid B HACOCE COJOKMPOBAHBI B WK (Yallle BCET0) TPH UIUHIPA,
(a3pl HarHETaHUSA KOTOPHIX CMEICHBI Ha PABHBIC YIJIBI.
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Pucynox 2.3 - TunoBasi ruIpaBInyecKasl CXemMa IUIAHTOBOM YCTaHOBKHU: 1 — ruryHxep
TPEeX- WIM YCTBIPEXUMIMHIPOBBIH co casurom ¢ga3 na 120° (wmu 90°); 2 — maHOMETp C

nemiepom; 3— oOpaTHBINA KianaH; 4— MeperycKHON KiamnaH, perylupyIoUfid JaBjIeHue Ha
BBIXO/JIE U3 MUCTOJIETA; 5S— MOEUYHBIN MUCTOJET CO CMEHHBIMM HacaIkaMu; 6 — 3JeKTPOIIPUBO.T
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Pucynok 2.4 - Hacoc BbICOKOTO JaBlieHusi: 1 — npuBof; 2 — peryisTop JaBJieHUS; 3 —
MaHOMeTp; 4 — TOJIOBKa Hacoca; 5 — KiamnaHbl; 6— BO3BpaTHBIA KJaNaH; /— 3aIIUTHOE
MOKPBITHE OT CYXOTO BKJIIOYEHHUS M HM30BITOUYHOrO JABJICHUS, 8 — TPEXOCEBOW IUTYHXKEPHBIH

HacocC

Jlns perynupoBKY U KOHTPOJISA JABJICHUS BOJBI, BBIXOALIEH U3 IUCTOJIETA, B YCTAHOBKE
MOXET UMEThCS PEryJIsATOP AABJICHUS C BBIBEICHHBIM Ha KOPIIyC MaXOBUYKOM U MaHOMETpoM. B
HEKOTOPBIX KOHCTPYKLUSAX Ui OOJbIIEro yqo0CcTBa pabOThI PeryiasiTop AAaBICHHUS BCTPOEH B
PYKOSITKY ITUCTOJIETA.



B ycraHoBkax ¢ MmojorpeBOM BOJBI B KOHCTPYKIIMHM NPEAYCMOTPEHO TEMI000MEeHHOe
YCTPOMCTBO IIPOTOYHOI'O THIIA B BHJE 3MEEBUKA U TOPEIKH HAa KEPOCHUHE WIIN JHU3EIbHOM
toruuBe (pucyHok 2.5). Takue yCTAaHOBKM HMMEIOT BCTPOCHHBIM TOIUIMBHBIA Oak |
ABTOMAaTUYECKYI0 CUCTEMY OTK/IKOYEHUS TOpPEIKH B Cllydae IPEKpalleHUus I10Ja4d BOJBL.
OTtnenbHbIE MOJENIN KOMIIAKTHBIX MEPEABMKHBIX LIUIAHTOBBIX YCTAaHOBOK JUISl TIOJOTPEBA BOJBI
MCHOJB3YIOT EKTPUYECKUN TEMTOOOMEHHUK C aHAJIOTMYHOM 3aIUTON OT €ro meperpena.

CranmoHapHO€ aBTOMAaTH3MPOBAHHOE MOEUYHOE 00OPY/ZI0BaHUE MO3BOJISET OCYIIECTBIATh
MOWMKY BEpXHHMX, OOKOBBIX M TOPIEBBIX YacCTeH Ky30oBa aBTOMOOWIIS, THHINA Ky30Ba, apoK H
JUICKOB KOJIEC, CYLIKY Ky30Ba U HaHECEHHE HA HEr0 3alUTHOIO BOCKOBOI'O MOKPHITUSA. PUPMBI
— MPOU3BOJUTENN 00OPYIOBAHUS MPEIAraloT Pa3IUUHbIe BAPUAHTHl KOMIUIEKTAIIMH pabouux
OpPraHOB YCTAQHOBOK M MpPOTpaMMbl HX (YHKIHOHHPOBaHUS (Tak Ha3bIBAEMBIC «OIIIHUY),
MO3BOJISIONIME BBINOJMHATH pa3jIM4YHbIE BHJBI OOpaOOTKHM aBTOMOOWIS B 3aBUCUMOCTH OT
BbIOpaHHOM nporpammbl. Kak npaBuiio, npeaiaraemMble K Mpoiaxke YCTaHOBKM UMEIOT OT 6 110 12
TEXHOJIOTUYECKUX IPOIPAMM.

CranuroHapHO€ aBTOMAaTU3UPOBAHHOE MOEYHOE 000PYIOBaHHE BBIITYCKAETCS JBYX THUIIOB
— NOpTaJbHOE U TyHHEIbHOE. OCHOBHOE NMPUHIMIIMAIBHOE OTINYME ITUX TUIIOB KOHCTPYKIIMM
3aKJIK0YACTCS B CICAYIOLIEM.
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Pucynox 2.5 — TemmnooOmeHHoe ycTpoiicTBo: 1 — kamepa uis NpeABAPUTEIHHOTO
MOJIOTPEBA TOIUIMBA TOPSYMM BO3AYXOM ; 2 — INTYLEpPbI Ul MOJBOJA U OTBOJA BOJBI, 3 —
Kamepa cropanusi; 4— TemI000MEHHUK; 5 — BO3IYIIHO-OXJIaKAaeMoe JHUIIE; 6— MaHOMETp;
7— ¢unbTp; 8— pyOarka A OXJaKIeHUs KOpITyca U MPeIBapUTEIbHOTO 10I0TpeBa BO3ayxa

B nopTanpHBIX MOEYHBIX YCTaHOBKAaxX Bce pabodyuMe OpraHbl, OCYIIECTBISIOIINE
00paboTKy aBTOMOOWJIS, CMOHTHpPOBAaHBl Ha OJHOM MJM JBYX TIOJBIKHBIX MOpTaax,
BBINIOJIHEHHBIX B Bue [I-00pa3HbIXx pam (oTCioma M Ha3BaHME «mopTaim»). [lopram kak ObI
OXBaThIBaeT aBTOMOOWIb C Tpex CcTOpoH. B mpouecce o0pabOTKM aBTOMOOWIIb OCTaeTCs
HEMOJBI)KHBIM, a TMOpTal WIM J[Ba MOpPTajla CHHXPOHHO MepeMeNaloTcs MO HaIlpaBIISIONIMM
perbcaM BIIepe]] U Ha3a[|, COBEpIIas HECKOJIBKO UKIIOB JBHKeHUs (pHCYHOK 2.6).

[TopTanpHble YCTAaHOBKH, B CHIIy OCOOEHHOCTEH CBOEW KOHCTPYKIIMH, HE MOIOT JHUILE
Ky30Ba. [l ycTpaHeHUs 3TOr0 HelOCTaTKa HEKOTOpble (UPMBI MpeIaraloT KOMIUIEKTOBATh
MOPTAIbHYIO YCTAHOBKY CIIELIMAJIbHON MOEYHOM YCTaHOBKOM JUIsl THUIIA KY30Ba.



[ToprasibHBle YCTAaHOBKM JIOJDKHBI MOHTHPOBATbCS B CIELHAIBHO 000PYIOBAaHHOM
MOMEIICHUU C pa3MepaMH I0 JUIMHE He MeHee 12 M M MMEoLeM OTAEIbHYIO 3alUIIEHHYIO OT
BOJIHBIX OpBI3r KaOMHY oreparopa.

Pucynok 2.6 - [lopranbHas moeuHast ycranoBka: 1 — mopran (I1-oOpasnas pama); 2—
HarpaJsIoIUe mopraia (pesbeol)

TyHHenpHBIE  MOMKHM  NpEACTaBIAIOT €000  HAabOp  MOEYHBIX  YCTaHOBOK,
CKOMIIOHOBAaHHBIX B aBTOMAaTHYeCKyl0 JMHHIO (pucyHok 2.7, a). B mpouecce 00paboTKH
aBTOMOOWJIb, ~ TMEpPEeMEIIasCh  BHYTPH  TYHHENs, IOCIENOBATEIbHO  MPOXOAUT  BCE
TeXHOJIOTUYeCKue  craaud.  llepeaBuwkeHne  aBTOMOOMJISL ~ MOMKET  OCYHIECTBISTHCS
MPUHYIUTEIBHO, C MOMOILBIO TATOBOTO KOHBeWepa WM cBOMM xoaoM. OOpaboTka OTAEIbHBIX
yacTeld aBToMoOWIs (Bepxa M HHM3a Ky30Ba, KOJECHBIX apOK U JHCKOB KOJEC) U BBINOJIHCHHE
pa3MYHBIX BUAOB 00paboTku (MOWKa, CylIKa, HAHECEHHE BOCKOBOTO IOKPBITUS H Jp.)
OCYIIECTBIISIOTCS Ha Pa3HbIX MO3UIHAX JTHHUU (PUCYHOK 2.7, 0).

TyHHENbHBIE MOMIKH MOT'YT MOHTHPOBAThCA Kak B Ipou3BoacTBeHHOM Kopnyce IITC, Tak
U Ha TEPPUTOPHUU B CIECLUAIBHOM JIETKOM KOPILYCE, KOTOPBIA MOKET IOCTaBIISATbCA BMECTE C
YCTaHOBKOM.

VYipaBieHue TYHHEJIBHOM YCTAHOBKOM MOXKET OCYLIECTBIATHCA KaK OIepaToOpoOM, TaK U B
pexxume camooOcnyxuBaHHud. B mocieaHeMm ciyyae BKJIFOYEHHME YCTAHOBKH IPOMCXOIHMT OT
KOHTaKTa aBTOMOOWJIA ¢ (pIIaskKKOM CHCTEMBI aBTOMaTHYECKOI0 3aITyCKa.

Kak mopranbHble, Tak M TyHHEJIbHbIE MOEYHbIE YCTAaHOBKM MOTYT OBITh LIETOYHBIMHU,
CTPYHHBIMU U CTPYHHO-IIETOYHBIMHU.

PaccMoTpuM nopranbHbIE MOCUHBIE YCTAaHOBKHU.



Pucynox 2.7 - Moe4Has ycTaHOBKa TYHHEJIBHOIO THMAa: a — oOmmid BuUA, 0 —
BBITIOJIHEHUE Pa3IMYHBIX BUIOB 00pabOTKU

[Iletounsie ycraHOBKH. HamOonblee pacrnpocTpaHeHHE CPea LIETOYHBIX YCTaHOBOK
HAIJTM KOHCTPYKLMHU OJHO MOPTaJbHBbIE TPEXILETOUYHBIE, PEKE BCTPEUYAIOTCS ISTHUIICTOYHBIC
YCTaHOBKH.

Pabounii mporecc MOWKM aBTOMOOWJISI COCTOMT M3 HECKOJIBKHX ITOCIEJ0BATEIbHBIX
CTaJMii — CMauyMBaHUE Ky30Ba M HAHECEHHE HA HEro MOIOILET0 PacTBOpa MOJ HE3HAYUTEIbHBIM
JaBJICHUEM, yIaleHHE 3arps3HEHUIl BpallalOIIMMUCS IIETKAMH C OJHOBPEMEHHBIM IOJIMBOM
Ky30Ba BOJIOM, ONOJACKMBaHHUE Ky30Ba YHCTOM BOJOMN MO/ HE3HAYUTEIHHBIM JAaBICHHEM, CYIIKa
BBIMBITBIX TOBEPXHOCTEN rOpSYMM BO3AyXOM, HAHECEHUE BOCKOBOTO COCTaBA.

JUiss BBINIONHEHHUS ATHUX OIEpanuil B YCTAaHOBKE HMEIOTCA. CMauyMBAIOLIAs DPaMKa,
BEPTUKAJIBHBIC MIETKU (IBE B TPEXIIETOYHOHM YCTAHOBKE W 4YEThIPE B MSATHUIIECTOYHON),
TOPU30HTANIbHAsL II€TKA, OIOJIACKMBAIOUIAs paMKa, Kajiopudepsl, BEHTHISATOPHI, paMKa C
(opcyHKaMu 1151 HAHECEHUSI BOCKOBOT'O COCTaBa.

[Mapamerps! mertok: nquametp metku — 1,0—1,5 M, Tommuua Bonoca — 0,5—0,8 mm;
MaTepual — KalpoHOBAas HUTh C PAaCHyIIEHHBIM KOHIIOM. BpaleHue IEeTOK cO CKOPOCTBIO
150—175 mun™ 06eceunBaeT SMeKTPOABHIATEb C PEAYKTOPOM.

Jia 3¢dexTUBHOTO ynaneHus: 3arpsa3HeHuil ¢ MOBEPXHOCTH Ky30Ba U NPEJOTBPALICHUS
MIOPYH €T0 JIAKOKPACOYHOTO TIOKPBITHS YCHIIHE TPYKATHSI IIETOK K TOBEPXHOCTH JIOJDKHO OBITH B
npeaenax 40—80 H. B pa3HbIX MOjeNsSX YCTaHOBOK Ui 3TOTO HCIOJB3YIOTCS pPa3IH4YHbBIC
MEXaHU3MBHl.

Tak, s mpwkaths K Ky30BY BEPTHKAJIbHBIX INETOK NPUMEHSIOTCS MEXaHH3MBI C
NPOTUBOBECAMH, NPYKHHAMH, ITHEBMATHUECKMMHU IIMIMHIPAMH M T'PAaBUTAIMOHHBIC, TaK
Ha3bIBaeMasl KKAuaromiasicsi cBeya» (pUcyHok 2.8).



Ycunne mnpuxkatvs K Ky30BY TOPHU30HTAIBHOW INETKH OOecIeuyMBaeTcss 3a CueT
MIPUMEHEHHUS IPOTUBOBECOB, YPABHOBEIIMBAKOIINX BEC IIETKHU, IEKTPOABUIATENS U PELYKTOPA,
Y MHEBMATHYECKOT0 MEXaHU3Ma, MePEMEIIAtONIEro NETKY B BEPTUKAILHOM HalpaBJICHUU.

€ e

Pucynox 2.8 - MexaHu3Mbl IpuKaTUs K Ky30BY BEPTHKAIBHBIX IIETOK: @ — C IIOMOIIBIO
IIPOTHBOBECOB; 0 — 3a CYET CHJIbI TSKECTH; B — C TOMOIIBIO MPYXHHBI, I — C MOMOIIbBIO
ITHEBMOLIWJIMHIPOB

Pama nopraiia BBIIIOJIHAETCS U3 CTAJIM, OLIMHKOBAHHOW C IIPUMEHEHUEM METOJA Topsdeil
raJlbBaHu3anuu. JIBu>KeHUe nopraja OCyLECTBIAETC 3a CUET IIEKTPOMEXaHUYECKOTO IIPUBOAA,
YCTaHOBJIEHHOT'O B OZIHOH U3 cToek. Bce MexaHM3MBbl YCTAaHOBKU UMEIOT OpPbI3ro3alliuTy.

CrpyliHple yCTaHOBKM — oAHOmNopTanbHble. IIleTkn B 3TUX yCTaHOBKAaX OTCYTCTBYIOT.
OOpaboTka BeieTCs MOIOIIMM DPACTBOPOM M YHUCTOM BOAOH, IMOJABAEMBIMHU 0]l OOJIBIINM
JaBIICHHEM 4epe3 KOJUIEKTOp ¢ (opcyHKamMH Ha aBTOMOOWIb. YacTh (hOpCYHOK 3aKperieHa Ha
HEIOJBMKHOM KOJUIEKTOpE, Apyras 4acTb HAXOJUTCS Ha KadarolleMCs, BPAILLAIOLIEMCsS WIH
MMEIOIIEM JIBa BUJA JBUKEHUS KOJUIEKTOPE. B OCTaJIbHOM KOHCTPYKLHUS CTPYMHOM MOEYHOU
YCTaHOBKM aHAJIOTMYHA KOHCTPYKLUU LIETOYHON YCTAHOBKHU.

VYCTaHOBKM CTPYWHO-IIETOUHBIE MPEICTABISAIOT COO0OW KOMOMHAIMIO CTPYHHOW u
IIETOYHOM ycTaHOBOK. OHU MOTYT OBITh KaK OJTHO-, TaK M JIByXIOPTaJIbHBIMU. B miepBoMm ciydae
JOTIOJTHUTEIBHO K IIETOYHBIM MEXaHu3MaM J00aBICH KOJUIEKTOP € ()OPCYHKAaMHU BBICOKOTO
nasiaeHus. [IuraHue 3TOro KOJUIEKTOPA OCYLLIECTBIISIETCS OT OTHEJIBHOIO BOASHOIO HAacoca
BBICOKOTO JaBJIcHHs. BO BTOpPOM cilydae Ha OJHOM IIOPTaJIe PAaCIOJIAraloTCs MEXaHU3MBbl
CTPYMHOH YCTQHOBKHM, Ha BTOpOM — IIETOYHOH. CTpYKTypHBIE KHHEMATHUYECKHUE CXEMBI
CTALlMOHAPHBIX CTPYWHBIX YCTAHOBOK NMPHUBEACHBI HA PUCYHOK 2.9.
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PI/ICYHOK 29 - CTpYKTypHLIC KHHCMATUYCCKUC CXEMbl CTAallMOHAPHBIX CprﬁHBIX
yCTaHOBOK: a — C KaydarIlIumcs KOJIJIGKTOpOM; 0 — ¢ KadaromuyuMcess W ABHXXYHIUMCH

KOJIJIEKTOPOM; B — C BO3BPAaTHO-IIOBOPOTHBIM JBMKEHUEM KOJIJIEKTOPA; I — C BPALLAIOIIKUMCS U
Ka4arolUMCs KOJUIEKTOPOM

TyHHenpHBIE YCTaHOBKM. KOHCTPYKTMBHO MOEYHBIE YCTAaHOBKH, BKJIIOUCHHBIE B
TYHHEJIbHYIO JIMHMIO, QHAJIOTMYHbl MOEYHBIM MEXaHU3MaM [OPTaJbHBIX YCTAHOBOK.
HckmoueHne CoCTaBIISsIIOT YCTPONUCTBA I MOMKH AUCKOB KOJIEC M THUIIA aBTOMOOMIIS.

JUiss MOMKHM JUCKOB Kojec B OOJIBIIMHCTBE TYHHEJIbHBIX YCTaHOBOK IPUMEHSIOTCS
LICTOYHBIE MEXaHU3MBbI JABYX THUIIOB. B mepBOM THIIE HCIOIB3YIOTCS BPALLAIOLIMECS TOPLIOBBIC
LIETKH, KOTOPBIE IIPUKUMAKOTCS K JUCKaM IIPU IIOMOIIY KOHCOJIBHBIX PBIYaKHBIX MEXaHU3MOB C
[IHEBMAaTUYECKUM IPUBOAOM. BO BTOPOM THIIE DIPUMEHSAIOTCS TOPU3OHTAIbHBIC IIETKU
OO0JIBLIIOTO JTMAMETPa, OChb KOTOPBIX PACHOJIOKEHA MapauIeIbHO OCH aBTOMOOWIS. DTHUMH
LIETKaMH MOIOTCS HE TOJIBKO JUCKU KOJIEC, HO U ITIOPOr'U Ky30Ba.

Molika nHMINA Ky30Ba U apOK KOJIEC IIPOU3BOAUTCS C IIOMOILBI CTPYHHBIX YCTaHOBOK,
CMOHTHUPOBAHHBIX B MPHUAMKaX. ITH YCTAaHOBKM MMEIOT KOJUIEKTOpP ¢ (OPCYHKAMHM U MEXaHH3M
ero JBrkKeHUs. OOBIYHO KOJIJIEKTOP COBEPINACT KAayaTeJbHOE WM BO3BPATHO-MOCTYMATEIbHOE
JBUKEHHUE.

2.5 TeHaeHIMM W HANpaBJICHUS COBEPLICHCTBOBaHMUA OOOpYIOBaHUS s MOMKHU
aBTOMOOMIIEH

[ToBbitienne >GQPEKTUBHOCTH MOEYHOTO OOOpYIOBaHMS M  TEXHOJOTHH MOWKHU
MOJIBUKHOTO COCTaBa aBTOMOOMJIBHOTO TPAHCIOPTA BO3MOXKHO 33 CUET MPOBEJICHHS Pa3INnYHbIX
TEXHUYECKUX U OPraHU3alMOHHBIX MEPOIIPUATUN, OCHOBHBIMU U3 KOTOPBIX SBJISIOTCS:

— YMEHBUICHHE pacxofa DJEKTPOIHEpPruM U  OCOOEHHO BOABI 32  CYET
COBEpPILIEHCTBOBAHMS TEXHOJIOTUYECKOTO MPOIecca MOMKH U KOHCTPYKIIMH 000pyIOBaHHUS;

- UCTOJIB30BAHNE XMMHUYECKUX MpEnapaToB, METOJIOB U CPEACTB CHIDKEHUS 3arps3HEHUs
MOBEPXHOCTEN Ky30Ba B KCILTyaTalllH,;

- HCIIOJIb30BaHME Pa3IMYHBIX MOIOIIMX IPENapaToB W MOJOTPEBAa MOIOILErO pacTBOpa
YCTPONCTBaMHU, BXOASIIMMHU B KOMILJIEKT YCTaHOBKH,



- MHOTOKpPAaTHO€ WUCHOJbh30BaHUE pabodeil BOABI, COBEPIICHCTBOBAHUE CPEACTB U
METOIOB OYKMCTKH CTOYHBIX BOJ IIOCIE MOMKH aBTOMOOWIIEH C HCIOIB30BAHHEM MOIOIIUX
CPEeICTB, BHEAPEHUE CUCTEM 00OPOTHOTO BOJOCHAOKEHUS KaK HauboJee SKOJIOTHUHBIX;

- BBIOOp ONTUMATBHBIX KOHCTPYKIIUN Pab0OYUX OPTaHOB YCTAaHOBOK;

- TOPOEKTHUPOBAHME YCTAHOBOK CO CJIOKHOM KHHEMAaTHKOM JBHKEHUS WLIETOK,
ABTOMATUYECKUM YIPABJIEHUEM UX BPALIEHUEM, PETYIUPYEMBIM YCUIIMEM IIPUKATHS LIETOK;

— CO3JaHUE CTPYMHBIX YCTAHOBOK C U3MEHSAIOLUIMMUCS YIJIaMU aTaKu HENMOCPEACTBEHHO
B IPOLIECCE MOMKH, YBEIIMUCHHUE HAIIOPA MOIOLLEHN )KUIKOCTH;

- MPOTPaMMHOE PETYIUPOBAHNE CKOPOCTH TMEPEBIKCHUS aBTOMOOMIIS B 3aBUCUMOCTH OT
€ro MapKH U CTENCHHU 3arpsI3HEHHOCTH;

- BHEIPEHHE CPEACTB aBTOMATUKH U KOHTPOJISL Pa0OTHI KaK BCel YCTAHOBKH B IIEJIOM, TaK
U €e OTICNbHBIX HauboJiee OTBETCTBEHHBIX arperaTroB, a Takke 00ecleYeHHe ONepaTHBHOTO
CIIeKEHHS 32 KAYECTBOM MOEYHBIX padoT;

- pa3paboTKa TEXHOJIOTHMH HW3TOTOBICHUS W MPUMEHEHHs IIETUHBI JI POTAIMOHHBIX
LIETOK, PACHICIUISIOIIMXCS HA KOHUE B MIATKYHK) KUCTOUYKY Ul CHUPKEHHUSI BPETHOTO BO3JICHCTBUS
IIETOK Ha JIAKOKPACOYHBIE MOKPBITHS aBTOMOOWIICH;

— CO3JIaHUE MOEYHBIX YCTAaHOBOK I10 MIPUHLIUIY TPEIMETHON ClIEHHAIN3ALINH;

- co3JlaHue YOOPOUYHO-MOEUHBIX KOMIUIEKCOB 10 MOYIHbHOMY MPUHIIUITY TOCTPOCHUS,

- pacuMpeHue nepeuHss MoauduKanuili 60a30BBIX MOJAENEH MOEYHOrOo OO0OpYIOBaHUS C
[eNnbl0  HamboJliee TOJIHOTO  YAOBJIETBOPEHHS TpeOOBaHUN  OSKCITyaTalli B TUIaHE
SKOHOMHYHOCTH M O((EKTUBHOCTH, a TaKKe THIaKa MOEUHOr0 OOOpYyIOBaHUS IS
00CTyKMBaHUS PA3IMYHBIX TUIIOB, B TOM YHCIIE ¥ BHEIOPOKHBIX aBTOMOOUIIEH;

- IPUMEHEHUE TPOTPECCUBHBIX U alIbTEPHATUBHBIX TEXHOJIOTHM.

TEMA Ne 3

[MOABEMHO-OCMOTPOBOE U ITOABEMHO-TPAHCIIOPTHOE

OBOPYJIOBAHUE

3.1 Knaccupukamuss  1OAbEMHO-OCMOTPOBOTO M MOABEMHO-TPAHCIIOPTHOTO
obopynoBaHus

IIpy BBIMOMHEHMH TMOJHOTO oOO0beMa paboT MO TEXHUYECKOMY OOCITYKHBAHHIO
aBTOMOOWJISL CpeHel Tpy30MOAbEMHOCTH IOJIy4aeTcsl CIeylollee paclpesieleHue Mo BHJIaM
pabot: cauzy — 40 — 45%, cBepxy — 40 — 45% u 10 — 20% — paboThl, BEINOIHAEMBIE COOKY.
CrnenoBarenbHO, TPH BBINOJHEHUHM pabOT MO OOCITY)KMBAHHUIO W PEMOHTY aBTOMOOMIISA
HE00X0IMMO MMETh 00OpyAOBaHHE, OOecreuMBaroliee ero 0OCIy)KMBAaHUE CO BCEX CTOPOH H
CIOCOOCTBYIOIIEE MPHU 3TOM MOBBIIICHUIO MPOU3BOAUTEIBHOCTH U Ka4eCTBY TPYAa PEMOHTHBIX
pabouux.

OnnuM 13 3PQPEKTUBHBIX CIIOCOOOB, MO3BOJIAIOUINX IMOBBICUTH IMPOU3BOAUTEIBHOCTh
TpyZAa, SBISETCS MCIOJIb30BaHUE IOJbEMHO-OCMOTPOBOTO U IHOJBbEMHO-TPAHCHOPTHOTO
obopynoBanus. [lo nanaeiM HUMATa, npumeHeHne COBpeMEHHOTO BBICOKOIPOU3BOIUTEIHLHOTO
MOBEMHOTO0 00OPYIOBAaHUS IO3BOJIAET IMOBBICUTH MPOU3BOJAUTEIBHOCTh TPYAAa PEMOHTHBIX
pabouux npu TO u TP npumepno Ha 25 %.

PaccmarpuBaeMyro rpyrnmny TEXHOJOTHYECKOTO 000PYIOBAaHUS TOAPA3NEISAIOT (PHCYHOK
3.1) mo ¢pyHKUMOHANTPHOMY HAa3HAYEHHIO Ha J[BE I'PYIIIBI: TOABEMHO-OCMOTPOBOE H MOIBEMHO-
TPaHCIOPTHOE.

K mnoapemMHO-0CMOTpOBOMY OTHOCHTCS 0OOOpyaoBaHue, oOecmeduBaromiee YA0OHBIH
JOCTYI K arperaraMm, MEXaHu3MaM M JETalsM, paclojOKEHHbIM CHU3Y U COOKY aBTOMOOWIISL.
ITpu 3TOM paboOThI, BHINOJHSIEMbIE C HCIOJIb30BAHUEM JAHHOIO OOOPYIOBAHUS CHHU3Y, MOTYT
NPOM3BOAMTHCS C TOJHBIM WM YacTHYHBIM BbIBEHIMBaHHEM aBToMoOWis. [lombeMHO-
OCMOTPOBOE 000PYI0BaHHE BKIIOYAET:

- OCMOTPOBBIE KaHABBHI,

- 3CTaKaJbl;



- IOIBEMHHUKHY,

- OIIPOKH/IBIBATEIIH,

- JIOMKpAaTBhl.

K moaseMHO-TpaHCIIOPTHOMY OTHOCHTCS OOOpYyIOBaHUE Ui MOJBhEMa U MEePEMEIICHUS
aBTOMOOWJISI MJTM €T0 arperatoB W y3j0B 1o 30HaMm U ydactkam ATII, kotopoe mpumeHsieTcs B
cilydae, KOr/ia IBMKCHHE aBTOMOOWIISI CBOUM XOJI0M HCKITFOUAETCs WK HE PAllMOHAIIBHO, 3TO:

- TPY30BBIE TEIEKKH,

- KpaHOBBIC OAJIKH;

- TenbQeps;

- py4YHBIC TaNH;

- IepeIBMKHBIE KPAHHI,

- KOHCOJIbHBIE KPaHHI,

- KOHBEHEPHI,

- IOTPY3YHUKH.

ToALeMHO-0CMOTPOROE U NOLLEMHO-TPAHCHOPTHOE

odopynoeanue
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Pucynox 3.1 — Knaccudukanus mnoabeMHO-OCMOTPOBOTO U IMOJIBEMHO-TPAHCIIOPTHOTO
obopynoBaHUs

3.2 OcMOTpOBBIE KaHABBI

B aBTOTpaHCHOPTHBIX NPEINPUATHAX CTPaHbl HIMPOKOE PACHPOCTPAHEHUE MOIYUYHIH
OCMOTpPOBBIE KaHaBbl B KauyeCTBE CPEJICTB OOECIEUYEHHS] TEXHHYECKOTO OOCITY)KHBaHUS H
TEKyIIEero peMoHTa. B camMoM Hawajge aBTOMOOWIM3AllMM HAlIed CTpPaHbl BBHIY OTCYTCTBHS
MOTbEMHHUKOB aJbTEPHATUBBI UM HE CyllecTBOBaso. OMHAKO M B MOCIEIYIOIIME TOJbI, KOTaa
NOTbeMHHUKH HAIlUTM IUPOKOE NPUMEHEHHE Kak 3a pyOeKoM, Tak M y Hac B CTpaHe, B HAIIMX
ABTOTPAHCHOPTHBIX MPEANPUATHIX BCE €LIe MPEANOYNTAIN CTPOUTH OCMOTPOBBIE KaHABBI U JI0
HACTOSIIIET0 BPEMEHU OHH 3aHMUMAIOT MPEUMYIIECTBEHHOE MECTO.

OOBbsiCHSIETCSL 3TO, C OJHOM CTOPOHBI, CyOBEKTUBHBIMH MPUYMHAMU: CIIOKHBIIUMUCS
TPaAMLUSMH U MIPUBBIYKAMH, HU3KOW TEXHHYECKOH KYIbTYpOH MCIIOTHUTEIBCKOTO MEPCOHANA U
PYKOBOJICTBA aBTOXO3SHCTB, a C JAPYroil CTOPOHBI — HAJIWYUEM OOBEKTHBHBIX INPHYMH:
HEJI0CTAaTOYHOE KOJMYECTBO BBHITyCKAEMbIX OTEUYECTBEHHON MPOMBIIIICHHOCTHIO MO IbEMHHKOB,
HAJIMYUEM Y HHUX KOHCTPYKTHBHBIX HEIOCTaTKOB, MPAKTHYECKUM OTCYTCTBHEM HEOOXOIUMOMN
OCHACTKU ISl TIOCTOB, OOOPY/IOBaHHBIX IMOJBbEMHUKAMH HANOJBHOTO THIIA, a TAaKKe BBUIY
HEKOTOPBIX OIpPEACICHHBIX PEUMYIIECTB OCMOTPOBBIX KaHaB.

[To cmocoOy 3ae3ma aBTOMOOWIS Ha KaHAaBy pa3UyYarOT KaHABBl TYIMUKOBBIE U
psSMOYTOJIbHBIE (Tpoe3HbIe) (pUCyHOK 3.2).

[To mmprHe KaHaBBI OBIBAIOT Y3KUE U HIMPOKHE.



[To ycTpoiicTBY KaHaBBI MOJPA3ACISIOTCS HA MEXKKOJIEHHBIE U OOKOBBIC, C KOJICHHBIMH
MOCTaMH, C JOIOJHUTEIBHON ICTaKa 0, TPAHIIEHHbIE U U30JIUPOBAHHBIC.

JlnuHa KaHaBbl JOJDKHA OBITh HE MEHee JUIMHBI aBTOMOOWIIS, HO HE NpEBBIIIATH €e
6onbie, yem Ha 0,5-0,8 m.

I'myOuHa 1OJKHA YYUTHIBATH JOPOKHBIM MPOCBET aBTOMOOWMIS M COCTaBIATH MJIS
JIETKOBBIX aBTOMOOMIIei— 1,4 M, a 17151 rpy30BBIX aBTOMOOMIIEH 1 aBToO0ycoB — 1,2—1,3 M.

[HupuHa MexxkoneiHbIX kKaHaB 00b14HO He Oosee 0,9-1,1 m.

V3kue MeXKoJelWHble KaHaBbl 00J1aAaoT HauOOJbIIeH YHMBEpPCATBbHOCTBIO, TO €CTh
MOTYT OBITh MCIOJIb30BaHbI U1 OOCITY)KMBAaHUS M PEMOHTa BCEX THIIOB aBTOMOOMieH. OHH
Haubosiee MPOCTHI MO YCTPOMCTBY, HO HauMeHee yAOOHBI i paboThl. VX HCHONB3YIOT B
HEOOJIBIINX aBTOXO3SHCTBAX.
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Pucynox 3.2 - Knaccudukanust 0cMOTPOBBIX KaHaB

V3Kkue MEKKOJeWHble TpaHIIeHHbIE KaHaBbl OOOpPYOYIOTCS TpaHIeeid, KoTopas i
ynoOcTBa COOOIEHHS KaHaB C TMOMEIICHHEM H MeXAy COOO0H COeOUHSIET HECKOJBKO
MapajuieIbHO PACIOJNOKEHHBIX KaHaB. [IpM 3TOM y TYNMKOBBIX KaHaB TPaHIICI AENAIOT
OTKpPBITOM, a y TMPOE3IHBIX MEPEKPHIBAIOT CBEPXYy, YTO OOECIEeYMBaeT CKBO3HOW MPOE3[T
aBToMoOmiIel. OTKPBITHIE TPAHIIECH JOJDKHBI HMETh INMPUHY HEe MeHee 1 M u He Gosee 2 M (ipu
HAIMYMK B HEH BEPCTAKOB M JIPYTOr0 TEXHOJIOTUYECKOTO 00OpyHaoBaHwUs). [ TyOMHA OTKPBITOM
Tpanmen — 1,2—1,6 M, 3akpbIToif — He MeHee 1,8 M OT moJia 10 HU3a BBICTYNAIOMINX YacTei
MOKPBITUS TPAHIIICH.

OTkpblITast TpaHIles JOJHKHA OBITH OrpakjeHa nepunamu BeicoTor He menee 0,9 m. Jlns
BXO0/JIa ¥ BBIXOJIA M3 TPAHIIIEH JIEIAl0T He MEHEe OJHOM JIECTHUIIBI HA KaXKbIe TSTh KaHaB.

KanaBy okaliMJISIOT BHYTpeHHEH jkene300eToHHON pebopaoi TonmumHoi 100 mm, win
MeTauinueckoii — TommuHoM 20-25 mM, BwIcOoTOM HEe Oosiee 150 MM, 3aKaHUMBAIOIIECHCS CO
CTOPOHBI Bbe3/Ia CIUIONIHBIM KJIMHOOOPA3HBIM WJIM MOJIYKPYTJIBIM BO3BBIIIEHHEM (KOJIECOOTOO-
€M) JUTS BBIPABHUBAHUS KOJIEC aBTOMOOWIIS ITPH 3ae3/ie Ha KaHaBy. J{s (ukcauu npooisHOro
MepeMeIIeHUs] aBTOMOOWISI W TPEAOTBpAILEHUS BbHE3a aBTOMOOWUIS B COCIUHUTEIHHYIO
TPAHIICIO B KOHIIC TYMMUKOBBIX KaHAB JICIAIOT YIIOP MO/ MepeIHue Koeca (Bbe3 ] Ha TYTUKOBYIO
KaHaBY Pa3pelleH TOIbKO MEPEIHUM XOJI0M).

[Mupokass kaHaBa C KOJCWHBIM MOCTHKOM HMMEET UIUPUHY, MPEBBIIANYI0 MUPHHY
aBTOMOOWIIA, OOOpyAyeTcs JBYyMS METAUIMYECKUMHM WM >KeJIe300€TOHHBIMU  Y3KHUMH
MOCTHKAaMH, PacCTOSHUE MEXKIY OCSIMH KOTOPBIX PaBHO Kojiee aBTOMOOWIs. J[mMHA KaHaBbI
nenaercs Ha 1—1,2 M mnunHHee oOciyxuBaeMoro aBromooOwis, mupuaa — 1,4 — 3 m. s
paboThl cOOKY MpenycMaTPUBAIOTCS ChEMHBIC Tpambl. Takue KaHaBbI MO3BOJISIOT 0OCTYKUBATh
TOJIBKO aBTOMOOWJIH, UMEIOIINE IPUMEPHO PaBHYIO IIUPUHY KOJIEH.



[llupokue kaHaBbl C BBIBEIIMBaHUEM Koyiec (pUCYHOK 3.3) HMEIOT MIUPHUHY,
MIPEBOCXOAIIYI0 TabAPUTHYIO IMIMPHUHY aBTOMOOWIIS. ABTOMOOWIb MEpeMemaeTcsl Mo KaHaBe,
OTHPAsICh MEPEHUM U 33JJHUM MOCTaMH Ha OIMOPHI TEIEKEK, KATALIIUXCS M0 PEIbCOBOMY MYTH,
MIPOJIOKEHHOMY T10 cepeiHe KaHaBbl. [jis paboThl COOKY MpeayCcMaTpUBAIOTCS ChEMHBIE TParlbl,
MEPEKPHIBAIOIIUE TPOCTPAHCTBO MEXKIY pelIbCaMH M TMPOJOJBHBIMH CTEHKAMH KaHaBbl. OJTU
KaHaBbl HE MOJIYYUIIN IIUPOKOTO PACIPOCTPAHEHUS U3-3a CIOKHOCTH 3ae3/la Ha KaHaBY.

B Humax creH kaHaB (y3KUX, IIMPOKHX) YCTaHABIMBAIOT HU3KOBOJIbTHBIC (10 42 B)
CBEeTWJIbHHKH. B HHIIaxX CyxuX, OOJMIIOBAHHBIX IUIMTKOHW KaHaB JOIYCKAEeTCS YCTaHOBKA
JIOMUHECIICHTHBIX CBETWIBHUKOB ¢ HampsbkeHuem 220 B. Ilpu 3ToM mocTtHraercss 3ameTHas
HKOHOMHSI SJIEKTPOIHEPT HH.

KaHnaBbl JOMKHBI BEHTUJIHMPOBATHCS M O0OTPEBAThCS MPUTOKOM TEIJIOTO BO3IyXa,
uMmerolero remmnepatrypy 16 - 25 °C, nogaBaemoro B konuuectse He meHee 200 M>/d Ha KaKIblil
METp JUIMHBI KaHaBbl (IpU CKOPOCTU 2-2,5 M/C) M HapaBJIEHHOTO MoJ yriioM 45° K II0CKOCTH
noJia.

Jlns ynaneHuss oTpaObOTaBIIMX T'a30B KaHABBI JIOJDKHBI UMETh CIICIUATbHBIC BBITSKHBIC
YCTPOMCTBA.

B 3aBucuMocTH OT Ha3HAYEHHS KaHABBI 00OPYIYIOTCS MOIBEMHBIMU MPUCTIOCOOICHUSIMHI
(KaHaBHBIMH TOTbEMHUKAMH), TICPEIBIKHBIMU BOPOHKAMHU ISl CJIMBA OTPa0OTaBIIEro mMacjia u
MPUCTIOCOOICHUSMH JIJIs 3aIIPABKU MACJIOM, CMa3KaMH, BOJIOM U BO3YXOM.

] T
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PI/IcyHOK 3.3 - KanaBa IIMPOKOr0 THIIA C BBIBCIIMBAHHMEM KOJIEC: 1 — KaTylKka CO
IIJIAHTOM JUJIA pa3gaydyu COJIMA0JIA, 2 — KaTyliKa CO HUIaHTOM JId pasjadyun TpaHCMHCCHOHHOﬁ
CMa3KH, 3 — TenexKa JJIs1 BBIBCIIIMBAHUSA aBTOMOOMIIS

Kak yxke oTmedanoch BBIIIE, HUCIOIH30BAHUE KaHAB OOBSICHAECTCS HEKOTOPBHIMHU UX
CYIIECTBEHHBIMU MIPEUMYILIECTBAMYU B CPABHEHHH C HATIOJIbHBIMU MOILEMHUKAMHU:

— OCMOTpOBBIC KaHaBbl YHHUBEPCAIbHBI, HA HUX MOXKHO OOCITYXHBaTh MPAKTUYECKU
T00BIe MApKU aBTOMOOMIIEH;

—  OCMOTpOBBbI€ KaHaBbl oOecrmeyuBarOT Oojee MMPOKUKA (GPOHT paboT mpu
00CTyKMBAaHUU OJHOTO aBTOMOOWIS, TaK Kak OMEpalid MOXKHO BBINOJHSATH OJHOBPEMEHHO
CBEpXy, COOKY U CHU3Y, YEr0 Hellb3sl OPraHu30BaTh Ha OOBIYHBIX MOAbEMHUKaX 0€3 0aTKOHOB;

— KaHaBbl HE TPEOYIOT IOMOJHHUTEIbHBIX PACXOJ0B Ha 3JICKTPOIHEpruio (Kpome
OCBEIICHUS U MO/Ia4H C)KATOTO BO3/yXa JUIsl CUJIOBBIX YCTAHOBOK);

— OCMOTpOBBIE KaHaBbl MPAKTUYECKU HE TPEOYIOT 0OCITY)KUBAHUS U PEMOHTA, WIH ATH
3aTpaThl HE BEIMKH, TOTJAa KaK MOJBbEMHHUKH HYXIAIOTCS B TOCTOSHHOM TEXHHYECKOM
00cIyXKMBaHUU U PEMOHTE C COOTBETCTBYIOIIMMHU 3aTpaTaMU BPEMEHU, MaTEPHUAJIOB U CPEJICTB,;

— KaHaBbl He TPEOYIOT BHICOKUX MOTOJIKOB 3[IaHUM, KaK 3TO HEOOXOAMMO MpH paboTe Ha
HAMOJILHBIX MOILEMHHUKAX, MOJHUMAIOIIUX aBTOMOOWIH Ha BicoTy 1600—1800 mw;

— OCMOTPOBbIE KaHaBbl HE JUMHUTHPOBAaHBl TPY30MOABEMHOCTBIO; B CiIydae
HEO0OXOIMMOCTH Ha HUX MOTYT 00CTYKUBAThCS aBTOMOOWIIH C TPY30M;



— He TpeOYIOTCs 3aTpaThl BpeMEHH Ha MOJAHUMAHHUE U OITyCKaHUE aBTOMOOUIIS.

— yAoOCTBO pacHoOJIOKEHUS EMKOCTEH Uil IEeHTPaJu30BaHHON MOJayn Maceld u
CMa30K, a TaKKe MHCTPYMEHTa M 3alacHbIX YacTeW B CIELUATU3HPOBAHHBIX HUIIAX.

U Bce e MaccoBO€ HUCHOJIb30BAHUE OCMOTPOBBIX KaHAB HEJNb3s CUUTATh ONpPaBIAHHBIM,
TaK KaK »53TO HE COOTBETCTBYET COBPEMEHHBIM TPeOOBaHUSAM IO YCJIOBUAM TpyjAa
0OCITy’>)KMBAIOIIET0 TepCcoHala U sBJsieTcss TopMo3oM Juisi BHeApeHuss Ha ATII coBpemeHHBIX
TEXHOJIOTUH MPOBECHUS TEXHUUECKOTO 00CTY)KUBAaHUS U TEKYILIIETO PEMOHTA.

OcCHOBHBIE HEIOCTATKH OCMOTPOBBIX KaHAB 3aKII0YAIOTCS B CIICAYIOIIEM:

— OCMOTPOBBIC KaHaBbl HE 00ECIIEUNBAIOT B OJHON Mepe CBOOOIHBIN JOCTYII KO BCEM
y3JlaM | arperatam aBTOMOOMJIS, TaK KaK OTPaHUYMBAIOT CBOOO Y AEHCTBUI pabounx;

— paboune  BBIHYXKZEHbI MHOTOKPaTHO 32 CMEHY CIYCKaThCsl B KaHaBy H
MIOJIHUMATBCS U3 Hee 32 MHCTPYMEHTOM, JeTasIMU M MaTepHalioM, YTO 3aHMMAET 3HAYUTEIbHOE
BpeMsl, OTPHULIATEIIFHO BIMsET Ha pab0TOCIIOCOOHOCTh paboyuX M, B KOHEUHOM UTOT€, CHUXKAeT
MIPOU3BOAUTENBHOCTh TPY/A;

— (ukcupoBanHas riyOMHa KaHaBbl M OTPaHWYEHHAs €€ IIUPUHA, HEJOCTAaTOYHas
OCBEIICHHOCTb U BEHTHWIALMS, CKOTJICHUE MBI, TPSA3H, Macell, 00TUPOYHBIX MaTepHalOB — BCE
3TO YXYALIAeT yCIOBHUA Tpyda pabodyMX W TaKKe CHIDKACT HPOM3BOJIUTENBHOCTh TPYHAA, HE
OTBEYAET CAHUTAPHO-TUTHEHUYECKUM HOpMaM, SBIISETCS OJHOW W3 TNPUYMH TpaBMaTU3Ma,
KpOME TOrOo, IpU OTCYTCTBMHM Ha KaHaBE aBTOMOOMJICH HE MCKIIIOYAETCS TakXKe MaJeHHe B Hee
YeJI0BeKa;

— OCMOTpPOBBIE€ KaHABbI MOTYT OBITh IPUMEHEHBI TOJIBKO Ha MEPBbIX ATaXKaxX 3/1aHHM, HE
MMEIOIINX T10][BAJIOB,;

— Ha KaHaBaX YCIJIO)KHAETCS, B cIy4yae He0OXOJUMOCTH, U3MEHEHUE TEXHOJIOIHUECKOTO
mapupyra TO u TP;

—  TOJJepKaHHe KaHaB B TIOCTOSHHONW YHCTOTE 3aTPpyJHHUTENBHO U TpelyeT
JOMIOJTHUTEIBHOTO BCIIOMOTAaTeIbHOTO MIepCOHala; TpedyeTcs Takxke MoAIepkKaHue B UCTIPAaBHOM
COCTOSIHUY JIECTHMLI, OTPAKICHUH TpaHILel 1 BEHTHIALUU KaHaB.

3.3 Dcrakaabl

DcTakaapl MPEICTaBISIOT COO0N KOJEWHBIN MOCT, PACcIOJIOKEHHBIN BHIIIE YPOBHS I0JIA
Ha 0,7—1,4 M, ¢ pamMmamu Ui Bbe3/1a ¥ Che3/la aBTOMOOUIIS, HMeroImuMu ykiioH 20-25°.

Ocrakazapl (pucyHOK 3.4) MOTYT OBITB:

- TYIIUKOBBIC U IPSIMOTOYHBIE;

- cTallMOHApHBIC U NEepeBUKHbIC (pa300pHBIE);

- )KEJIE300CTOHHEIC U METAJNINYECKUE.
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Pucynok 3.4 — Knaccuduxamus scrakaj

W3-3a 6onp1Ioi TUIONMAa1, 3aHUIMAaeMON ICTaKaJaMH, UX IPUMEHSIOT TJIaBHBIM 00pa3oM B
MOJICBBIX YCJIOBHSX, NMPH OOYCTPOHCTBE aBTOMOOMJIBHBIX JOPOI Ha IUIOLIAJKAaX OTAbIXa MU
npunopoxsbix A3C nnu Ha nBopoBoi Tepputopuu ATII. Dcrakagsl NIMPOKO HCHOJIB3YIOT B
rapakax aBTOJIFOOUTEIIH.



Jnsg yMmeHblIeHUs IUIOIIAAW, 3aHMMAEeMOM JCTakaJol, €€ BBICOTHl MPUMEHSIOT
MOJTY3CTaKa Ibl, OTIMYAIONIMECS OT ACTaKaJ 3ariayOJIeHHeM Mojia BHYTPH KOJIEHHOTO MOCTa, YTO
COOTBETCTBEHHO TMOHMKACT BHICOTY KOHCTPYKIIUH U JUTMHY BHE3JIHBIX (ChE3HBIX) paMII.

3.4 TlonbeMHUKH

3.4.1 HazHnayenwue 1 KiacCU(PUKAIUS O IHEMHUKOB

[TorbeMHUKH CTYKaT JUIs TIOJIHOTO WJIM YaCTUYHOTO TOAbeMa aBTOMOOWIIS HaJl ypOBHEM
1oJIa WJIM HaJl KaHaBOM Ha TpeOyemylo /i ynoOcTBa OOCIy)KMBAaHUS WM PEMOHTa BHICOTY. B
HACTOsIII[ee BpeMsi OHU HaxonsaT Bce Ooubine mpumeHnenue kak B ATII, Tak u ma CTOA. K
COYKQJIGHUIO, Halla IMPOMBIIUIEHHOCTh HE MOXET I0Ka 4YTO YAOBJIETBOPUTH IMOTPEOHOCTU
aBTOIPEINPHUATHI B IOJBEMHUKAX KaK [0 KOJMYECTBY, TaK U MO TUIIAXY U KAYECTBY.

3a pyOexoM MOJBEMHHMKH NOJIY4MIH Oosee MIUpokoe npuMmeHenue. Hampumep, B
I'epmanuu noabeMHUKHU BbIycKatoT 24 ¢upmsl, B Aurnun — 16. IIpuuem HekoTOpbIe (GUPMBI
BBIITYCKAIOT I10 JIECATh U 00JIee TUIIOB U MOJIENei 10 bEMHHUKOB.

CymiecTByeT 60Jb1I0€ KOJMUYECTBO CaAMbIX pa3HO0Opa3HbIX KOHCTPYKLUH MOIbEMHHUKOB,
KOTOPBIE MOTYT OBITh KIaCCH(PUIIUPOBAHBI TIO IISITH XapaKTEPHbIM Npu3HaKaM (pUCYHOK 3.5):

1. Ilo nmpuHIHMITY TEHCTBUS:

- ¢ IOJTbEMOM aBTOMOOWJISI HA CTOSIHKAX;

- C MOABEMOM aBTOMOOWMJISI Ha Iu1aTdopme (Wim Tparnax);

- TapaJuIeIOrpaMMHOTO THIIA.

2. 1o TEeXHOJIOTUYECKOMY PACIIOJIOKEHHIO:

- HaroJIbHBIE,

- HaKaHaBHBIE (Ha pebop/IaX KaHAaBHI);

- KaHaBHbIE (Ha CTEHKE KaHABBI MJIM HA JTHE KaHABBHI).

3. Ilo Tumy npuBojaa pabOYUX OPraHOB:

- QJIEKTPOTHIPABIINYECKUE,;

- 2JIEKTPOMEXaHUYECKUE,;

- 2JIEKTPOTTHEBMATHUYECKHE;

- IHEBMOTHIPABIINYECKUE,;

- py4HbIE, T.€. C NMPHUBOAOM 3a CUET MYCKYJIBHOH CHIIbI pabodero (TMApaBIMYECKHE U
MEXaHHUECKUE).

4. Tlo creneHu MoABUKHOCTH:

- CTallMOHapHbIE,

- IepPEIBUKHBIE.

5. Tlo xonmuecTBy CTOCK (TUTyH)XXEPOB):

- O/IHOCTOCYHBIE,;

- 2-CTOCYHBIE,;

- 3-CTOCUHBIE,;

- 4-CcTOEYHEIE,

- MHOTOCTOCYHBIE.
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Pucynox 3.5 - Knaccudukanus noaqbeMHUKOB

HaubGonbiiee npuMeHeHNE MOTYYIUIN SJIEKTPOTHAPABIMUECKUE U AIEKTPOMEXaHUICCKUE
MOTbEMHUKH, XapaKTePHbIE KOHCTPYKTUBHBIE CXEMbI KOTOPBIX MPEICTABICHBI HA PUCYHKE 3.6.

[Mopapnstomiee  OOJIBITMHCTBO — BBIMMYCKAEMBIX TMOJBEMHHUKOB —  CTAallHOHAPHEIE.
[Ipeanaznauensl oHU 1715 OCTOAHHBIX MOCTOB TO u TP Ha ATII pa3nuyHbIX THIIAa 1 MOJAHOCTH.
B cpaBHeHUU ¢ MepenBIKHBIME CTAllHOHAPHBIE TMOJIHEMHHUKH O0JaIal0T TEM MPEHUMYIIECTBOM,
9TO 00ECIeUNBAIOT OOJBIIYI0 YCTONYUBOCTh MOJHATOIO aBTOMOOWIISI U TEM CaMBIM MOBBIIIAIOT
0€30MacHOCTh M YAOOCTBO BBIMONHEHHS padoT. TeM HE MeHee MepelBHKHBIC MOIBEMHHKHI
TaKkKe HaxoAsaT npuMeHeHrue. OHU He TPeOYIOT BBITIOJHEHUS MOHTaKHO-YCTAHOBOYHBIX PaboT U
ycTpoiicTBa (pyHIaMEHTa, TO3BOJIIOT KCIIOJIB30BaTh UX HAa JIOOOW POBHOW IIJIOMIAAKE, B TOM
gyrcine u BHe momenieHus. [locne BbIMoNHEHUS pabOT MOABEMHHUKH MOTYT OBITh YHAleHBI C
3aHMMAaeMOT0 UMHU MECTa, KOTOPOE TTOTOM UCHOJB3YeTCs A ApYTuX padboT uiau o00pynoBaHUs.
MaHeBpEeHHOCTh TEPEABIKHBIX MMOABEMHUKOB TIO3BOJSET HPH HEOOXOAMMOCTH HW3MEHHUTH
texHosornyeckuid Mapipyt TO u TP aBromobuineii, uto Hepeako ucnosb3yercs Ha Maibix ATII
1 CTO uiu B ciiydyae CTECHEHHBIX MPOU3BOICTBEHHBIX TOMEIICHUI 30H U Y4aCTKOB.
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Pucynox 3.6 — XapakTepHble KOHCTPYKTHUBHBIE CXEMbI 3JIEKTPOTHAPABINYECKUX U
JIEKTPOMEXAHUYECKUX TOABEMHUKOB



3.4.2 OgHOCTOCUHBIC TOIBLEMHUKH C DIIEKTPOMEXAaHHUYECKUM MTPHBOIOM

[lepenBrkHbIC W CTAlMOHAPHBIC OIHOCTOCYHBIC MOABEMHHKH (PUCYHOK 3.7) HMEOT
OJIMHAKOBYIO (DYHKIIMOHAILHYIO CTPYKTYPY COCTABHBIX YACTEH M BBHIMOJHEHBI MO OJHOW U TOU
K€ TMPUHIUIIAAIBHON KHUHEMATUUYECKOM CXEeMe Mepeayd IABHXKEHUS OT DJICKTPOJBHUIATENS K
KapeTke ¢ paboyMMH OpraHaMM MOTOPHOW CTOWKH, 4YTO M BO BCEX AaBTOMOOWJIBHBIX
MMOJJbEMHUKAX U ONPOKUBIBATENSX CTOEYHOTO TUIA, UMEIOIINX JIEKTPOMEXaHUUECKUN TIPUBOLL.
[TogpobHOo »Ta cxema OymeT pacCMOTpeHa Ha MPUMEPE ABYXCTOEYHOTO TMOABEMHHKA C
OJIHOJBUTATENbHBIM ~ MNpPUBOJOM. CTalMOHAapHBIE OJHOCTOEYHBbIE TMOJBEMHUKH  HAILIU
HE3HAYUTEIIbHOE MPUMEHEHHE, MEePEABMKHBIE — IIUPOKO HCTONB3YIOTCS B KOMIUIEKTe 4—8
€MHUII IPU PEMOHTE JJIMHHOMEPHBIX TPY30BBIX aBTOMOOMIIEH 1 aBTOOYCOB.

KOHCTpYKTUBHO OAHOCTOEYHBIM MOJBEMHUK COCTOMT U3 CTOMKHM, Ha KOTOpOM
CMOHTHUPOBAHBI JJIEKTPOMEXAaHUYECKUM TPHUBOJ, MEXaHU3M TMOJbeMa, KapeTka ¢ padounMu
opraHamMd u nyapbT ynpasiaeHus. CTolKa coequHEHAa C OCHOBaHUEM. B KOHCTPYKUHSX
CTAllMOHAPHBIX TMOJBbEMHHUKOB OCHOBAHHME HEMOJBMKHO KpemuTcs K OeToHHOMy mony. B
MEPEIBUKHBIX NOABEMHUKAX OCHOBAHME HMMEET JBA KOJECAa W BBIABU)XHOM MOIIMATHUK JJIA
CBOOOHOTO TIepEeMeIeHUs MOAbeMHNKA 0e3 Harpy3Ku U (PUKCAIUU ero TOoJ Harpy3Kowu.

OnHOCTOGUHHBIE TOJBEMHUKH HUMEIOT psAJl IPEUMYLIECTB IO CPaBHEHUIO C JIBYX-
YETBIPEXCTOCUYHHBIMU:

1. Tlpu wucnonb30BaHWU OJHOCTOCYHOTO IMOABEMHHMKA PEMOHTHBIN paboduii nMeer
ONTUMANBHYI0 CBOOOJY TMEPEeIBIKEHUS BOKPYr aBTOMOOWIS. Y JIByX-, YETBIPEXCTOCUYHBIX
MOJbEMHUKOB CTOMKM HAaXOAATCA MO O0€ CTOPOHBI aBTOMOOWIIS, YTO 3aTPYAHSIET MPOXO]
pabodemy, a Tak:ke ONTUMAILHOE BHITIOJTHEHHE PEMOHTHBIX padoT.

2. Ilpu ucnonp30BaHUU OJHOCTOCYHOTO TMOJBEMHHUKA aBTOMOOWIIb JIETKO BBHE3KAET Ha
MOTbEMHHUK, JAXXE B TOM CIIy4ae, €ClId MECTOPACIIONIOKEHUE TMOABEMHUKA U TOABE3] K HEMY
HE OueHb YAOOHBL. B ciydae ¢ OBYXCTOCUHBIM MOJBEMHHKOM MPUXOAUTCS HEOIHOKPATHO
MaHEBPUPOBaTh aBTOMOOMIIEM, YTOOBI MOCTABUTh €0 Ha MOJBbEMHHUK. 3a4acTyI0 aBTOMOOWIIb
IIPY 3TOM ITOBPEKIAECTCS.

Pucynok 3.7 - OpmHOCTOEUHBII
HaTOJIbHBIH MO TbEMHUK bupMsI
«STENHOJ» ([lanus) moa. «Mistral»

TexHUUecKas XapaKTepUCTHKA

I'py3onoabemMHOCTSB,
6 S 2000

Bpewms nogbema

aBTOMOOMIIS,
(1S ST 45

[IpuBonas MOIIIHOCTb,
KBT......... 2,2

|

3. s yCTaHOBKHM OJIHOCTOEYHOTO TMOIBEMHHKA TPEOYyeTCss MEHBIIE MECTa, YeM s
JIBYXCTOEUYHOTO.

4, [Ipn ycTaHOBKE OJHOCTOEYHBIX IOJBEMHUKOB HE TpeOyercs CrenuaibHOro
¢dbynaamenTa, ¥ ToimmHa 6eronHoro mosa (13-15 mMm) mocrarouna i 3aKperuieHus 0OJITOB.
Bpemsi ycTaHOBKM TOJBEMHHKOB COCTaBisieT npumepHo 1 4. Hekoropweie OZHOCTOCYHBIC
MOJbEMHUKNA MOTYT YCTaHABIMBATHCA HAa OCTOHHOM TOJYy M 0€3 OTIOPHOW YacTH MOJABEMHUKA,
OJIHAKO B 3TOM CIIydae MO/JI TIOJIOM JIOJKHA OBITh YJIOKEHA CTaTbHAS IJTUTA.

5. OgHOCTOCUHBIC MTOAFEMHUKHA UMEIOT MEHBIIIYIO IEPBOHAYAIEHYIO CTOUMOCTb.

K HemoctaTkaM OIHOCTOEYHBIX ITOIBEMHUKOB MOYKHO OTHECTH

1. 3arpyaHeHHBIN JOCTYI K HIXKHUM YacTsM aBTOMOOWIIS U3-32 HAJTMYUS KOHCOJIH.

2. IIpu ycTaHOBKE CTAIlMOHAPHBIX OJHOCTOCYHBIX MOJHEMHHKOB TPEOYETCS MOrOTOBKA
cnenuanbHoro (Gyamamenta. OAHAKO, HEKOTOPbIE OJHOCTOCYHBIE MOABEMHUKA MOTYT



YCTaHaBJIMBATHCS HA OCTOHHOM IOy M 0€3 ONOPHON YacTH MOJbEMHHUKA, HO B 3TOM CIIy4ae MoJ
MOJIOM J0JKHA OBITh YIIO)KEHA CTalbHAS TUINTA.

3.4.3 JIByxcToeuHbIe IOJbEMHUKH C 3JEKTPOMEXaHUYECKUM IPUBOIOM

KoHCTpYKTHBHOE MCTIOJIHEHUE TUIOBBIX JBYXCTOCUHBIX MOJBEMHHUKOB MPEICTABICHO Ha
pucyske 3.8. [lo1beMHUKH BBITYCKAIOTCS B TPEX KOMIIOHOBOYHBIX CXE€MaX PACIOJIOKEHHUS CTOCK
U KOHCOJBHBIX Jam. IlogbeMHUKH, BBINOJHEHHbIE MO CHUMMETPUYHOM CXeMme, MMEIOT OJHUH
CYIIECTBEHHBIN HEJIOCTaTOK, KOTOPOTO JIMIICHBI MOJABEMHHUKHU C JIPYTUMH KOMIIOHOBOYHBIMHU
cxemamu. Korga aBTOMOOMIb HaXxoIUTCS Ha IMOJBEMHHUKE, JBEPh CO CTOPOHBI BOJIUTENS HE
MOYKET OBbITh OTKPBITA TaK IMIMPOKO, YTOOBI B CaJIOHE MOKHO ObUIO MAaHUIYJIMPOBATH C MEAATSIMH
WIH PYKOATKON KOpPOOKHM mepenad. B To e BpeMs Takue MaHHITYJISIUH HEOOXOIMMBI IMpH
BBITIOJTHEHUH Psi/1a PEMOHTHBIX U PETYIMPOBOYHBIX paboT.

[TorbeMHUKH MOTYT UMETh MPUBOJ KaK Ha OJHY CTOMKY, Tak U Ha 00e. B moabpeMHuKax,
UMEIOIINX OJHOJBUraTeNbHBIA IPHUBOJ, OJHA CTOMKa SBJSETCS BeAyIIed M Ha3bIBaeTCA
MOTOPHOM CTOMKOM, BTOpasi — BeIOMOH. B mogpeMHMKax ¢ IBYyXABUraTeNbHBIM PUBOJIOM 00€
CTOMKH — MOTOPHBIE.

B mepBoM ciydae CHHXpPOHHU3ALUs JIBUKEHHUS KapeTOK C TEJIECKOMMYECKUMH JaraMu
00enx CTOEK OCYIIECTBIISAETCS MEXaHWYECKH, TIOCPEJCTBOM ILIEMHOro, 3y0uaToro WiIu
KapJIaHHOTO MepeIaTOYHOr0 MEXaHM3Ma, UMEIOIIEr0 NepeaTOuHOe YUCiIo 1 = 1.

Bo BTOopoM ciyyae CHHXpOHM3alMs OOECIEUYMBACTCS TOJBKO HIEKTPUUYECKU 3a CUET
OJIHOBPEMEHHOCTH BKJIIOUEHHs MPUBOIHBIX JIBUTATENEH, JIMOO DJIEKTPUUYECKH M MEXaHHUUYECKU.
[Tpu HaTMYUHU TOJBKO DIEKTPUUECKON CHHXPOHHU3AIMU JIBUKEHHS KApETOK CTOHKHU MOIbeMHUKA
MEXaHMUYECKH HE CBA3aHbI MEXy CO00i

CTolKM TMOJBEMHHUKOB C OJIHOJIBUTATENbHBIM IPHUBOAOM, a TaKKe MOJBEMHUKOB C
JBYXJIBUTaTEJIbHBIM TIPUBOJIOM U JABYMS CHCTEMaMH CHHXPOHH3ALMU JIBXKEHHSI KapeToK
YCTaHOBJIEHBI Ha pamy, BHYTPH KOTOPOI pacroioskeH nepeiaTouHblii Mexanu3M. Pama kpenutcs
K OETOHHOMY IOJIy CBEpXY WJIM pacriojiaraeTcsi B HHILE THoia. B mocnenHem ciydyae — MExXIy
CTOMKaMU He BBICTYNAIOIIMX 4YacTed pambl, 4TO OOJIeryaeT YCTaHOBKY aBTOMOOWJIS Ha
MO TbEMHUK.

CToliKM TNOJBEMHUKOB C JABYXIBUIATEIbHBIM TNPUBOJOM U TOJIBKO DSJIEKTPUUECKOM
CHUHXPOHM3AIMEN IBIKEHHS KAPETOK KPETATCsl HEOCPEACTBEHHO K TOIY.

VYnpaBieHue  MOJIBEMHMKOM  OCYILECTBISETCS €  IOMOIIbIO  JBYX  KHOTIOK,
PAcIOJIOKEHHBIX Ha IyJbTe, KOTOPBIM 3aKperuleH Ha MOTOpHOHM croiike. Ilpu Haxatun u
yIepKaHUU JIF0OOH M3 KHOIOK 3JIEKTPOJIBUTATENb BKIIOUAETCS, IPU 3TOM KapeTKH MOJIbeMHUKA
OyayT IBUTAThCS MOCTYNATENbHO B COOTBETCTBYIOIIEM HarpaByieHHH. [Ipu oTIycKaHUU KHOTIKK
KapeTKH IMpeKpalnatoT AprkeHue. CaMonpou3BOJIbHOE OMTyCKaHWE KapeTOK BHU3 O] ICHCTBHEM
CHJIBI TSDKECTH YCTAHOBJIEHHOTO HAa MOJBbEMHHUK aBTOMOOWJIS HE MPOUCXOAUT Oyiarojapsi Tomy,
YTO BUHTOBOM MWCIOJHUTENbHBIM MEXaHHW3M IOJbEMA-ONYCKAHUS PACCUUTAH C YCIOBUEM
CaMOTOPMOXKEHHUS.

TumoBass  KMHeMaTH4yeckas  cXeMa  DJEKTPOMEXaHHYECKOTO  MOJbEMHHKAa  C
OJTHOJIBUTaTEJIbHBIM IIPUBOJIOM ITOKa3aHa Ha pucyHke 3.9.

Kaxnas croiika moabeMHUKa 2 BBINIOJHEHA M3 IEIbHOMETAUIMYECKOIO CTaIbHOTO
npo¢puis C-o6pazuoit popmel (pucyHok 3.10), BHYTpH KOTOpPOro Ha KaTkax 4 mepemernacTcs
kapetka 3. Kaperka ommpaercs Ha rpy3oBylo raiiky 5 (mosumus 1 ma pucynke 3.10), mop
KOTOpoil Ha paccTosiHuM 12-18 MM HaxomguTcs cTpaxoBOuHas raika (mo3uuus 9 Ha pUCYHKe
3.10). OGe raiiku 3apUKCHPOBAaHBI B KapeTKe OT IMPOBOPAYMBAHUS, BCICICTBHE YETO IIPH
BpAlllCHUM BUHTA B OJIHY CTOPOHY IEpEMEIIal0TCs BBEPX, a MPH BPAIIEHUU BUHTA B JIPYTyIO
CTOPOHY — BHMU3.
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Pucynox 3.8 - KOHCTpYKTMBHOE HCIOJHEHHE U BapUAHThl KOMIIOHOBKH CTOEK U
KOHCOJIBHBIX JIall B Pa3IMYHBIX MOJENAX MOABEMHHUKOB. a — OOIUi BUA;, 6— cHUMMeTpUYHAas
CXEMa; B — aCUMMETPUYHAs CXeMa, I'— aCUMMETPUYHAs CXEMa CO CMELICHHBIMU CTOMKaMU
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Pucynok 3.9 - Cxema kuHeMaruWyeckas TMPUHIUNHUAIBHAS DIEKTPOMEXaHHYECKOTO
JIBYXCTOCYHOTO TOJBEMHHUKA C OJHOJIBUTATEIHHBIM MPUBOAOM: 1 — BIIEKTpOABUTATEND; 2—

nepenaya peMEHHas KIMHOBBIM peMHeM (IpUMeYaHue: SJIeKTpoJBHraresib 1 W peMeHHas



nepenada 2 MOTYT OBITh 3aMEHEHbI Ha KOMIIAaKTHBI MOTOP-PEIyKTOp); 3 — YIOPHBIN
MOJAIIMITHUK; 4 — paJuanbHbIi MOAMMUNIHKUK (MIPUMEYaHWE: BMECTO JBYX MOJNIUITHUKOB B
BEpXHEH IOJBECKE BHHTA MOXKET YCTAaHABIMBATHCS OJWH — pPaJUajIbHO-YIIOPHBINA, BHHU3Y
YCTaHABJIMBACTCS TOJBKO PaaUaIbHBIN MOAIIUIHUK); 5— Hecymmid rpy30Boii BUHT (MaTepHal
— cranp); 6 — KapeTKa C HaNpaBIAIONIMMH POJMKAMH, /— Tpy30Bas raiika (Marepuan —
OpoH3a); 8— moaxBatel; 9 — cTpaxoBoyHas raiika (Marepuan — ctaib); 10 —nepenaya nemnHas
(B Ipyrux MOJENSIX MOJAbEMHHUKOB MOXET ObITh KapAaHHas Wiu 3yO4aras koHuueckas); 11, 12,
13, 14— xoneunsie BeIKIIOUaTenH; 15— croiika; 16 — crpaxoBouHas raiika; 17 — KOHCOJb
Teneckonuueckas; 18— dukcupyromuii 601t ¢ pykosaTkoit; 19 — ynop
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Pucynox 3.10 - KoMmnoHOBKa KapeTku B CTOiKe ¢ OJOKOM paboyeil U CTpaxOBOYHOU
raek. a — CXeMa PacHoJIOKEHHS KapeTKU B MOMEPEYHOM CEYEHUH CTOMKHU; 6— OJ0K paboueil u
cTpaxoBouHOM raek noapemMHuka OMA 500; B — 1o sxe — noabemuuka [1C 3 (Poccus); 1 —
Ipy30BOM BUHT; 2— CTOMWKa; 3 — KapeTKa; 4— HamnpaBJSIOIIUe POJIMKH; 5— Ipy30Bas raiika; 6
— CTpaxoOBOYHAas raka

CtpaxoBoyHasi raiika B HOpMaJbHOM peXuMe paboThl MOJABEMHHKA HE HArpyXeHa |
cBOOOJIHO TepeMeniaeTcsi Mo rpy30BOMYy BHHTY BMeCTe ¢ KapeTkoil. B ciydae oOpbiBa BUTKOB
pe3pObl TPY30BOM Taiiki, KapeTka OMYCTHTCS Ha CTPaXOBOYHYIO TalKy, NMPH 3TOM KOHEUHBIH
BeIKIItOUaTenb (no3unust 13 Ha pucyHke 3.9) OTKIIOYUT AJIEKTPUYECKYIO CXEMY BKIIIOUYCHHUS
AJIEKTPOABHUraTeNsl OT MCTOYHMKA MUTaHMA. EcaM B 3TOT MOMEHT aBTOMOOMJIb HaXOJUTCS Ha
IIOABEMHHUKE B MOJHATOM COCTOSIHUM, TO OIYCTHTh €TI0 MO>KHO TOJIBKO BPYyUYHYIO, IIPOBOpaunBas
Ipy30BOM BUHT 32 MaxOBUK PEMEHHOM NEpeIayH.

['py30BOii BUHT YCTAHOBJICH B CTOWKE C ONOPOIl B BEPXHEH TOYKE Ha YMOpPHBIH (71100 Ha
paaraIbHO-YIMOPHBIN) ToAMMIHUK. OH HEHTPUPOBAH OTHOCHTENBHO OCH CTOMKHU C ITOMOIIBIO
JIBYX PpagvajbHBIX TOAIIUIHUKOB. Takoe KperyieHHe TIpy30BOrOo BHHTA oOecreyrBaer
pacripesielieHle Harpy3ku OT Beca aBTOMOOWIS M MOJBIKHBIX YacTel MOJAbEMHHKA TOJBKO Ha
BEPXHIOIO, II0 OTHOIIEHHIO K KapeTke, YacThb BHUHTA. Harpy3ka [uisi BUHTa sBJIAETCA
pacTAruBarolei, YTo yCTpaHseT ero MpOoJOJIbHBIA U3rH0 U HEpaBHOMEPHBIH M3HOC Pe3bObl MPH
BpAaIllCHUH.

BennunHa Xo#a KapeTKM IO  BBICOTE OrPAaHUYMBAETCS  JBYMsS KOHEYHBIMHU
BeIKtovaTensvu (mo3unust 11 u 12 Ha pucynok 3.9).

3.4.4 JIByxcTO€UHbBIE HJIEKTPOTUIPABIMUYECKHIE MO IBEMHUKN



TexHosornueckue XapaKTEPUCTUKH JBYXCTOEYHBIX ANEKTPOTUIPABINYECKUX
MIOABEMHUKOB U HUX KOHCTPYKTUBHO-KOMIIOHOBOYHBIE PEIIEHHUS AHAJOTMYHBI JBYXCTOECYHBIM
MIOABEMHUKAM C 3JIEKTPOMEXaHUUYECKUM IPUBOJIOM, OJHAKO OHM OTJIMYAIOTCS YIyYLIEHHBIMU
II0Ka3aTeIsIMU YAEIbHOU I'PY30M0IbEMHOCTH U MOIIHOCTU. JTU MOABEMHMKH, IO CPABHEHUIO C
AJIEKTPOMEXAaHUYECKUMHU, 00JIee HAJEKHBI U MPOIIE B OOCITYKUBAHHH.

DEeKTPOruAPaBINYECKUE IBYXCTOCUHBIE MOTbEMHUKH MOTYT OBITh BBITIIOJIHEHBI 110 JABYM
MPUHIUIHAIBHO OTJIWYHBIM KMHEMATHUUECKUM U THAPABIMYECKMM CXEMaM — C OJHMM HJH C
JBYMsI IPUBOJAHBIMU TUIPOLUINHIPAMH.

TunoBble KMHEMAaTHUYECKHE CXEMbl IPUBOJA KAapeTOK AJIEKTPOrUAPaBINYECKUX
JIBYXCTOCUHBIX ITObEMHHUKOB C OJJHUM U JIBYMs FMJIPOLMIIMHAPAMHU MoKa3aHbl Ha pucyHke 3.11.

B nogbeMHMKaX ¢ OJHUM IPUBOIAHBIM T'MIPOLUIMHAPOM UMEIOTCS Beayllas U BeaoMas
croiiku. Ha xopmyce Benymied CTOMKM CHapykM 3aKpeIUICHa MAacJIOHACOCHAs CTaHUUsA
THJIPONPUBO/A, BKIIOYAMONmIas Maciao0aKk, HAcoC C MPHUBOAHBIM  BIIEKTPOIBHUraTeNeM,
MYCKOPET'YIUPYIOUIYI0O U PAaCHpeleNUTeIbHYI0 THIpoanmnaparypy. TpyOoonpoBojaMHu CTaHIUSA
COEIMHEHA C CWJIOBBIM TMIPOLMIMHAPOM, pAaCIOJOKEHHbBIM BHYTpH cTOMKH. Ilepenaua
JBYOKEHMSI M YCWIMSI K KapeTKaM BeAyllled U BEJAOMOM CTOEK OCYLIECTBIISIETCS MOCPENCTBOM
TPOCOBOT0 MEXaHM3Ma. 3arac MPOYHOCTH TpOca Ha pa3pbIB cocTaBisieT 2,5-3,0.
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Pucynox 3.11 - TunoBble KHHEMaTHYECKHME CXEMbl  NPUBOJAA  KapeToK

ANEKTPOTUPABINYECKUX IBYXCTOCUHBIX MOJHEMHUKOB. a — C OJHUM THUIPOIMIMHIPOM; O — C
IBYMSI THAPOUMIUHAPaMU; 1 — THAPOUUIUHADP; 2 — MPHUBOJHOM TPOC BEAyIIeH KapeTku; 3 —
KapeTka; 4 — TpPUBOJHON TPOC BEAOMOW KapeTKH; 5 - CTOMOPHOE YCTPOHCTBO (XparoBoe MM
KIIMHOBOE); 6— CUHXPOHHU3UPYIOLIUT TPOC

B moxpeMHuKax ¢ AByMs MPUBOAHBIMU THIPONMIMHAPAMHU B KAXKI0H CTOWKE HAXOJUTCS
1O OJHOMY IMJIMHJPY, BKJIIOUEHHOMY B THIPABINYECKOW CXEMe IOCIIe0BaTeNbHO, Oiaroaaps
4YeMy CKOPOCTH M BEJIWYHMHBI IEPEMEIICHHS X IITOKOB, a, CIEA0BATEIbHO, U KapeTOK, PaBHbI.
JIONOTHUTENBHO, Ui CHHXPOHHM3AIMU JBIKCHHS KapeTOK, HMMEETCS TPOCOBBIH MEXaHH3M,
COEIMHSIIONINI 00€ KapeTKH I10 MepeKkpecTHol cxeme (pucyHok 3.11, 0).

Jns oOecriedueHnss O€30MACHOCTH OKCIUTyaTalldd BO BCEX THUMAX THUAPABIUYECKHX
NOJBbEMHHUKOB, KaK JBYXCTOCYHBIX, TaK M YETHIPEXCTOCYHBIX, HMMEIOTCS JIB€ CHCTEMBI
0€301MacHOCTH — MO THAPABIMYECKON IIENH M 10 MeXaHn4YecKo# nenu. Kaxaas u3 3Tux cucrem
MMEET BO BCEX MOJbEMHHUKAX OJIMH U TOT )K€ NPUHIUT JIEHCTBUSL.

[lpenoxpansiromiee  YCTpOMCTBO B THAPABIMYECKOW  CXeMe  IpeJ0oTBpalact
CaMOTIPOU3BOJILHOE OIMYCKaHHE IMITOKA TUAPOLMIMHIPA MPU pa3repMeTH3alUuN THAPOCHUCTEMBI.
DOTHM YCTPOWCTBOM SIBIISICTCS TMPEIOXPAHUTENBHBIN KIIalaH, TaK Ha3bIBACMBIH «IaparltOTHBIH
KJIaraH», KOTOPbI YCTAaHOBJICH HA BXOZE B TUAPOLMIIHHIIP.



[TapanroTHbI Ki1amaH 3amupaeT padouyyro MOJIOCTh LMIMHIPA, B KOTOPOW HAXOIUTCS
MacJio 1o OOJIBIIMM JaBJIEHHEM, B CIydae BOZHUKHOBEHUS PE3KOTO CHIXKEHUS JAaBJICHUS Macia
B HANOpHOW Maructpaiu npuBoja. [Ipm HopmaibHONW paboTe THUAPOCHUCTEMBI, KOTJa JaHa
KOMAaH/Ia Ha OIlyCKaHME KapeTOK IIOABbEMHHKA, JABJICHHE B CUCTEME W3MEHSETCS IUIABHO, C
HEOOJIBIINM T'PAJAUEHTOM, U KJIallaH MOCTOSSHHO HAXOUTCSA B OTKPHITOM COCTOSIHUU.

Hpyras, MexaHuudecKas CHCTEMa CTPAaxOBKHM IPEJOTBPAILAECT CAMOIPOU3BOJIBHOE
OIyCKaHWE KapeTOK WM IUIATPOPMBI (IS YETHIPEXCTOCYHBIX IMOJBEMHHUKOB) KaK B Cllydae
00pbIBa TPOCA, TAK U TIPU pa3repMETH3aUH THIPOCUCTEMBI (JI0)KHOM KOMaH/Ibl Ha OIyCKaHHE).

B cTpaxoBOYHBIX MEXaHMUYECKMX CHCTEMax NPUMEHSIOTCA Ba BUJA MEXaHU3MOB —
XpaloBble C BBIIBWKHBIM CTPAaXOBOYHBIM IAJBLEM U IPYKHMHO-KIUHOBBIC, WU IPOCTO
KJINHOBBIE.

KnuHoBele MexaHM3MBbl 0€30MacHOCTH HauOoJiee paclpoCTpaHEHbl. OTH MEXaHH3MbI
YCTPOEHBI IPUHLUIINAIBHO OJUHAKOBO B JBYXCTOCUHBIX U B YETBIPEXCTOCUHBIX I10{bEMHHUKAX.
WX ycTpoiCTBO M NPUHIMI ACUCTBHUS OYAYyT PacCMOTpPEHBI NPH OMHMCAHUM YETHIPEXCTOCUHBIX
[IOJbEMHUKOB.

3.4.5 YetbipexcToeyHble m1aT(GopMeHHbIE 10AbEMHUKH

[TorbeMHHUKH 3TOrO TUNA SBIAIOTCS Hauboyiee YHUBEPCAIbHBIMH CpPEAM BCEX THUIIOB
CTOCYHBIX IIOIbEMHUKOB U TIO3BOJISIOT MPOU3BOAUTE Bee BUBI padot o TO u P aBTomoOmiis, B
TOM YHCJI€ JWArHOCTUKY U PETYJIMPOBKY XOJOBOW YacTM M pyJeBoro ymnpasieHus. s
o0ecreyeHnss MaKCHMallbHOM YHHBEpPCAIbHOCTH MOJBEMHUKH BBIITYCKAIOTCS B CIEIYIOLICH
KOMILIEKTaIUH:

- C «TTIaAKUMI» TUIaThopmamu;

- CaMOYyCTaHaBJIMBAIOLUIMMHCS OTIOPaMU B IIaTGopmax;

- JMarHOCTUYECKMMH OINOpaMH M MEXaHH3MOM HX IMONEpPEYHOro IepeMeIleHusl B
iatgopmax;

- BCTpaBaeMbIMH B TUIATPOPMBI MHHU-TH(TaMH (IOMKpaTamMHu);

- TpaBEPCHBIMH MUHU-TTU(PTaMH (TOMKpaTaMHu).

I'py30m0oAbEMHOCT  YETBIPEXCTOCUHBIX TMOABEMHHKOB BapbUpyeTcs B  HIMPOKHUX
npenenax — oT 2 A0 7/ TOHH, Onarofaps 4eMy OHHU HaxXOJSAT NMPUMEHEHUE Kak Ui PEMOHTa U
00CITy>)KUBaHUS JIETKOBBIX, TaK U IPY30BbIX aBTOMOOMIeH. OCHOBHOM HEJOCTATOK MOABEMHHUKOB
3TOrO THUIa — OOJIbIlIas 3aHUMAaeMast TIIOIa/ (b MPOU3BOJICTBEHHOTO YUacTKa.

OCHOBHBIMU CTPYKTYPHBIMU KOHCTPYKTHBHBIMH 3JIEMEHTaMU OJBEMHHUKOB SBIISIOTCS:
YeThlpe CTOWKHM, 3aKpEIJICHHblE Ha OCHOBAHUHU (YHIAMEHTHBIMU OOJITaMHM, JIBE MOIEpPEYHbIE
TpaBepChl, COSANHSIOIINE MOTIAPHO MEepeIHUE U 3aHUE CTOUKHU; ABE MIaT(OPMBI, 3aKpeIsICHHbIE
Ha TpaBepcax, NPHBOJ, cbhe3aHble Tpambl. OgHa W3 IIaTGopM 3akpelsieHa Ha TpaBepcax
HEMOIBI)KHO, BTOPas MMEET BO3MOXKHOCTh CMEILAThCs B MMONIEPEYHOM HarpaBiIeHUH, Oiaronaps
YeMy MOJbEMHHUK MOXKET OBITh HACTPOEH JJIs1 00CIYy)KUBAaHUSI aBTOMOOMJIEH ¢ pa3HON IIUPUHON
Kojen KoJjiec. B croiikax pacrmojaraloTcsi MeXaHU3Mbl MOJbeMa TpPaBepPC M CTPAXOBOYHBIE
MexaHu3Mbl. [10beMHUKH MOTYT UMETh 3JEKTPOMEXaHUYECKUN JINOO TUApaBIMYECKHI TPUBOJ
(pucynox  3.12).  Haumbonee  pacmpoCTpaHEHHBIMH  SIBJIIIIOTCS  TMOJBEMHHKH  C
AIIEKTPOTUIPABIUUECKUM IIPUBOJIOM.



PI/ICYHOK 3.12 - Paznuunbie MOACIIN YCTBIPCXCTOCUHBIX HJIaT(l)OpMCHHBIX MOABbEMHHKOB.
a — SHCKTpOMexaHI/I‘{eCKI/Iﬁ NOABCMHHUK IJId TPY30BBIX aBTOMOOMIIEH C «TIJIIAaJKHUMH»
l'IJ'IaT(I)OpMaMI/I; 6 — SHCKTPOFI/II[paBJII/I‘ICCKl/Iﬁ NOABEMHUK 1TJIA JICTKOBBIX aBTOMOOMIIEH C
«rIagJKUuMH» l'IJ'IaT(I)OpMaMI/I; B — SHCKTPOFI/IllpaBJIH‘ICCKl/Iﬁ HOABEMHHUK AJIs1  JICTKOBBIX
aBTOMOOMIIEH CO BCTPOCHHBIMH B HJIaT(bOpMBI CaMOyCTaHABJIMBAKOIIUMHUCA OIIOpaMH  IJIsd



pEryIMPOBKU YIJIOB YCTAHOBKH YHPABJIIEMBIX KoJieC (YIJIOB «pa3Bajl — CXOXKICHHE»); I'—
MOJBEMHUK C BCTPOCHHBIMHU B IJIAT(HOPMBI MUHU-TU(PTAMU I BBHIBEIIMBAHUS aBTOMOOWIIS; 1T
— MOJBEMHUK C JIOTIOJIHUTENIbHBIM TPABEPCHBIM JOMKPATOM HOKHUYHOTO THUIIA

DJeKTPOMEXaHNYECKUH MPUBOJ MOJbEMa TPABEPC 3aKpeIUIeH Ha OJHON M3 IuaTopm
nopeMHuKa (pucyHok 3.13) u ycTpoeH ciemyromum oopa3oM. J[Ba NeKTpOIBUraTeNs, Kaxk bl
4yepe3 CBOM PENyKTOp, MPUBOIAT BO BPAILCHHUE PACIPENCIUTEIBHBIA Ball, PACIIOJIOKEHHBIN B
wiatgpopme. OT 3TOr0 Bama uepe3 3yOuaThle KOHHYECKUE DPEAYKTOPHl M TPHUBOJHBIC Balbl,
PacCIIOJIOKEHHBIE B TpaBepcax, MOJIy4aroT ABUKCHUE YEPBSIYHbIC MEXaHU3MBI, PACIIOJIOKEHHBIE B
cToiikax. Kaxxaplii 4epBAYHBIM MEXaHHU3M IE€peNaeT JABMKEHHE HAa CBOM MEXaHU3M IOJAbEMA
TpaBepc U, COOTBETCTBEHHO, IUIAT(OPM MOAbEMHHUKA.

MexaHu3msl IogbeMa — BUHTOBbIC. BelyliuMK 3BEHbSIMU 3TUX MEXAHU3MOB SIBJISIOTCS
OpOH30BbIE I'PY30BbIe raiiku. BpamiaioT raifiku B KaKJJ0M MEXaHU3Me KOHCTPYKTHBHO CBSI3aHHBIE
C HHUMM IIPUBOJHBIE 4YEpBSYHbIC Kojeca. TpaBepCchl ONMPAIOTCS Ha TIPY30BbIE TalKu U
IIEPEMEILAIOTCS. BBEPX M BHU3 110 BUHTAM BMECTE C ralikaMy Ipu uX BpaieHuu. Camu rpy3oBble
BUHTBI 3aKpEIUICHbl B CTOMKAax M HENOABWXHBIL. ['Py30BOM MEXaHHU3M YETBIPEXCTOCUHBIX
MIOABEMHUKOB II0 CYTH SBISICTCA MHBEPCUEM TaKOro JK€ MEXaHHU3Ma B JIBYXCTOEYHBIX
OAbEMHUKAX. MHBepCcHUs 3aKiodaercs B 3aMEHE BEIYILEro 3BEHa MEXaHU3Ma — C BMHTA Ha
ranky. [1on kaxao# U3 rpy30BbIX aek, TaK e Kak U B JIBYXCTOCUYHBIX I10JbEMHHUKAX, C 3a30POM
B 12—18 MM HaxoauTcsi CTpaxoBOUYHas CTajbHas raiika. I[locimenHsss BOCOpUHUMAET HArpy3Ky
TOJIBKO B CiIydae oOpbIBa BUTKOB Pe3bObl IPy30BOii raiiku.

s

Pucynok 3.13 - KoHCTpyKTHBHas KHHEMAaTHYecKas CXeMa DJIEKTPOMEXaHHYECKOTO
yerbipexcToednoro moabemunka KP 440 RAVAGLIOLI (Mramus): 1 — Onok paboueit u
CTpaxOBOYHOM Taek; 2, 3 — BEpXHsA U HIDKHSS ONOPHI; 4, 5 — BEpXHUN M HUKHUN KOHEUHBIC
BBIKITIOYATEIH; 6— KOHUYECKUH PEYKTOP; /— YEePBIYHBIA MEXaHU3M

B noapeMHUKax C 2JEKTPOTMAPABIMYECKMM IPHUBOJAOM HACOCHAs CTAHLHA U IYJIBT
YIpaBICHUsI MOJBEMHHUKOM HAXOJATCS Ha OMHOW M3 €ro 3aJHuX (M0 OTHOIICHUIO K BBE3IY
aBTOMOOWIST) cToeK. CWIIOBOW THIPOLMIMHIP 3aKperuieH B IuiaTgopme, OmmKauiied K HTOH
CTOMKE M HEMOABM)KHOM 10 OTHOLIEHMIO K TpaBepcaM. Ha mroke rujporiinHapa yCTaHOBJIEHA
KapeTka C 3aKpeIuIeHHbIMU B HEil NMPUBOJHBIMU TpocaMu. Tpochkl uepe3 cuctemy OJOYKOB B



TpaBepcax M CTOMKax CBA3aHbl ¢ Kopmycamu Tpasepc. llpu BBIABM)KEHMM IITOKAa M3 KOpIyca
THJIPOIIMIIMHAPA TPOCH OJHUMAIOT TPABEPChI, a BMECTE C HUMH U TUIAT(OPMBI TOABEMHHKA.

B ueThIpexcTOeuHBIX NOJABEMHUKAX, TaK )K€ KaK M B JABYXCTOEUYHBIX, IIPUMEHEHBI JIBE
cucTeMbl 0€30MacHOCTH — 1O TWAPABIMYECKOM W 10 KHHEMaTHYECKOHW CXeMaM.
[TpuHIMTIHATEHO M KOHCTPYKTHBHO OHM BBITIOJIHEHBI aHAJOTMYHO. B MexaHu3sme 6e3omacHOCTH
(pucyHok 3.14) uMeroTcst Ba HE3aBUCUMBIX PhIYaKHBIX MEXaHU3MA.
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Pucynox 3.14 - Mexanudeckass cucteMa 0O€30MACHOCTH  YETHIPEXCTOCYHOTO
anekTporuapasauueckoro noabemuuka EU 435 RBL (Mrtanus): a — npuHIMIIHANBHAS CXeMa U
YCTPOMCTBO CTPaXOBOYHOTO MEXaHHM3Ma, 0 — pEryJaMpOBOYHBIN pa3Mep MEXKIy KIMHOM H

TUTAHKOW O€30MaCHOCTH, yYCTaHABIMBACMbIA MPU MOHTa)Xe MOABEMHUKA; 1— KOpoMEICIO; 2—
KHOIIKA BBIKJIIOUEHUS TUAPOINPHUBOA; 3— KIIMH; 4 — IJIaHKa 6e3011acHOCTH

[lepBplii W3 HUX WMEET MOANPYKUHEHHBI pbiyar (KOPOMBICIIO), YHHPAIOIIHIACS
CBOOOJTHBIM KOHIIOM Yepe3 poJuK B TAroBeId Tpoc. [lpum o0OpbiBe Tpoca KOPOMBICIO
[IOBOPAYMBAETCS, BBIKIIOYAECT T'UAPOIPUBOL U IIPUBOAUT B JEUCTBUE CTONOPHBIA KIMH BTOPOIO
MexaHu3Mma. KiMH 3aX0AWT B OTBEpCTHE IUIAHKU OE30MAaCHOCTH M TeM CaMbIM (UKCHPYET
wiathopmy (MM KapeTy B IBYXCTOCYHOM IOIbEMHHKE) OT MaCHUS.

Bropoil MexaHU3M COCTOMT U3 KayaroLErocs Ha OCU IOAIPYKUHEHHOI'O CTOIIOPHOIO
KJIMHA U IJIaHKK 0€30MacHOCTH, KOTOpasl 3aKperyieHa BHYTPU CTOWKM y 3ajHel cTeHku. Kimn
CBSI3aH MEXAaHHUYECKHM KaK C TEpBBIM MEXaHW3MOM O0€30MacHOCTH, TaK U C MEXaHH3MOM
YIIPaBJICHUS TIOABEMOM U OMTYCKaHUEM IUTaT(OPMBI (KapeTOK B YETHIPEXCTOCYHOM TOBEMHUKE).
[Toka B cucTeMe yrpaBieHHUs TOJIBEMHUKOM MTPOXOIUT KOMaH/a (0/Ha U3 KHOTIOK «BBEPX» HIIH
«BHU3» Ha)KaTa) Ha MMOJbEM WIIM OMTyCKaHHE pabounx opraHoB (IaTGopMbl WM KapeTOK), KIMH
OTBEJICH OT IUIAaHKM Oe30MacHOCTH Ha pacctosHue 5 — 8 mM. [lpm oTmyckanuu o000l u3
KHOMNOK KJMH BXOJWUT B OTBEPCTHE IUIAHKHM O€30MaCHOCTH U CTOMOPUT pabouuii Opras.
PerynupoBka 3TOro cTpaxoBOYHOIO MEXaHU3Ma IIPOU3BOAUTCS IIPU MOHTAXKE IO IbEMHHUKA.

3.4.6 TTogbeMHHKH MapauIeIorpaMMHOTO THIIA

[TorbeMHUKH 3TOTO THNA MpeIHa3HaueHbl JUIs MCMOJIb30BAHUS HAa IIMHOMOHTAXHBIX,
Ky30BHBIX W MalsipHbIX ywyacTkax [ITC, a Takke B MacTepCKuUX MO PEMOHTY MOTOIIMKIIOB,
MOIIEZIOB W JPYrod aHaJOTM4YHOW MOTOTexXHUKH (pucyHok 3.15). MakcumanbsHas BBICOTA
1o’beMa aBTOMOOMJIEH Ha NMOJbEMHHUKAX JAaHHOTO THUIA cOocTaBisieT He 6osee 1,2 M, yTo y100HO
JUIsl IpOBeJeHNs1 paboT cOoKy oObekTa (00paboTKa KphUIbEB M KOpOOOB Ky30Ba, MOJIKPAcKa U
Ip.), a Takke A 3aMeHbl kojec. Ha mmardopmax (miim BepxHel pame) MOIbeMHHUKA, CBS3aHHBIX



MCKIY c000ii U BBIIIOJHEHHBIX B YKOPOYCHHOM BApUAHTEC, MOTYT OBITh 3aKpPCIJICHBI KOHCOJIbHBIC
nanel. IlombeMHHKH HeE Tpe6y10T KpCIUICHUA K IOJYy MNOMCHICHU, Ooiee TOro, OHH, B
OOJIBIIIMHCTBE CBOCM, IMPCACTABIISIOT c000ii MOOMIIBHBIC YCTAaHOBKHU U B CJIO2KCHHOM COCTOSHHU
MOTYT OBITh NEepCMCIICHBI BPYYHYIO B J'II06yIO TOYKY HNPOU3BOACTBCHHOI'O NMMOMCIICHHA.

Pucynox 3.15 - Paznauunble MoJenu MNapauieIOrpaMMHBIX IMOJABEMHHUKOB (UPMBI
RAVAGLIOLI (Uranus): a — MOABEMHUK JJIsl MAISIPHBIX MJIM IIMHOMOHTKHBIX padoT; 6 —
NEePEABIKHON MOBEMHHUK JUI Ky30BHOTO Y4acTKa; B — MOJBEMHHUK U PEMOHTA MOTOTEXHUKHU

[To kuHEMAaTUYECKOH cXeMe MOABbEMHHUKH OTHOCSTCS K PHIYaKHBIM MEXaHU3MaM, 3BEHbS
KOTOPBIX 00pa3yroT nmapasienorpamm. [IpuBoj Mo beMHUKOB — 3JIEKTPOTHIPABINYECKUH, JUIS
MOTOTEXHMKH — IHEBMAaTHUeCKUil. ['mapaBiuyeckas CTaHIMS KOHCTPYKTUBHO BBINOJIHEHA B
BUJI€ OT/ICIIBHOTO MEPEIBUKHOTO OJI0Ka C MYJIBTOM YIPABJICHUS, COETUHEHHOTO C IO IbEMHUKOM
rMOKUM THJIPABINYECKUM I[UIAHTOM BBICOKOTO JaBiieHUs. CHUIIOBBIM 3JEMEHTOM IOJbEMHUKA
ABIsETCS TUAPOUMIHHIP. C y4eTOM HE3HAYUTENbHOM BBICOTHI MOIbeMa aBTOMOOMIISL Ha/l ITOJIOM
B KOHCTPYKUMH IOJbEMHHKA JIOCTaTOYHO MPOCTO pelieHa npobiema obecreyeHus
6e3onacHocTu. C 3TOH 1eIbI0 B KOHCTPYKIMIO BBEJIEHA CTPaXOBOYHAs IITaHTa, KOTOpas 10 Mepe
NobeMa aBTOMOOWIIS 332 CUET MOBOPOTa OOKOBBIX 3BEHBEB — KOPOMBICENI MEXaHH3Ma, 3a CUET
COOCTBEHHOT0 Beca MEPEeCKAaKWBACT IO CTOMOPHOW TIpeOeHKe, YKpPEeIUIEHHOW Ha OCHOBAHUU
M0 IbeMHHUKA.

3.4.7 [TonbeMHUKN HOXKHUYHOTO U MAHTOTPaHOTO THITA



[TobeMHUKH HOKHUYHBIE SIBIISIOTCS YHUBEPCAIBHBIM O00OPYAOBAaHUEM M BBITYCKAIOTCS
3aBOJJAMH — M3TOTOBMUTEISIMU TEXHUKH JJIs NPEANpHUIATHI aBTOCEpBUCA B Pa3IMYHBIX
KOHCTPYKTUBHBIX HCIIOJHEHHX, MPeIHa3HAUYEHHBIX KaK Il pa3HOOOpa3HbIX pabdOT HA y4acTKe
TO u P aBToMOOUIEH, Tak U AJI UCTIOJIB30BAHUS HA CHEIMATU3UPOBAHHBIX YJaCTKAX, TAKUX KaK
IMHOMOHTAQXHBIM, THAarHOCTUYECKUNA WIIH Ky30BHOM.

Ho>xHUYHBIE IOBEMHHUKH OTHOCSTCS K IUTAT(OPMEHHBIM MOJbeMHHUKaM (C [UIMHHOW MIN
KOPOTKOH TaT(opMoii), ¢ THAPABIMYECKUM TPUBOJAOM M MOTYT OBITh HANOJIBHOTO WU
3aryyOJIeHHOro0 MCHOJHEeHUs. B mocnenHeM ciydae, B CIOXKEHHOM COCTOSHUM OHHM 00pa3yioT
«POBHBIM IMONM» B IMOMEIIEHUH, YTO BAXHO C TOYKH 3peHHS 3(P(HEKTUBHOrO HCIOIH30BAHUS
IIPOU3BOJICTBEHHON IUIOMA M. B 3aBUCUMOCTH OT LI€JIEBOTO HAa3HAYEHMsI U MECTa IMPUMEHEHUS
MOJIbEMHUKH UMEIOT Pa3IMYHyI0 pabouylo BBICOTY MoabeMa aBToMoOmis — oT 450 o 1850 mm.
Bonbmias jKeCTKOCTh KOHCTPYKUUH TOJBEMHHUKOB, MCIIOJIb30BaHHE JUIMHHBIX IIaTdopm, B
KOTOPBIX ~ MOTYT  OBITh ~ BCTPOGHBI ~ MHHU-THU(THI  (Takke  HOXHUYHOIO  THIIA),
CaMOYCTaHAaBJIMBAIOIIMECS ONOPHI AJIS PErYIUPOBKU YIVIOB «pa3Ball — CXOXKJIEHUE», ONOPbI
JeTeKkTopa JO(QTOB, a TakKe MHUHUMAJbHAs 3aHMMaeMas IUIOIIAfb, JENAl0T HOXXHUYHBIC
MIObEMHUKHU BECbMA ITPUBJIEKATENbHBIMU JUIsl ydacTKOB AuarHocTuku [ITC. Paznuunbie moenu
HO>KHUYHBIX [10bEMHHUKOB NIOKa3aHbI Ha pucyHke 3.16.

Pucynok 3.16 - Pasnuunbie MOAeIH HOXKXHHYHBIX TUIATGPOPMEHHBIX MOIBEMHUKOB. a —
GEOLIFT 4.0 U (c nrodr-merekropoM aisi IMAarHOCTUKM TIOJBECKH B 3ariyOJICHHOM
ucnonaennn) (MAHA — T'epmanus); 6 — SOLO 2.5 A (B HamonbHOM ucnonnenuu), 2.5 U (B
3ary0JIeHHOM ucnonHeHuu), 2.2 M (B MoowisHOM ucnionHeHnn) (MAHA — I'epmanus); B —
DUO GN (mns AuarHOCTMKM M PETYJHPOBKH VYIJIOB YCTAaHOBKM KOJEC B HAIOJBHOM
ucnionHernn) (MAHA — I'epmanus); r — UNI LIFT 3500 (¢ MunH-nmugTamMu BTOpOro ypoBHS
JUIS. TUAarHOCTHKH W PETYJIMPOBKH YIJOB YCTAHOBKU KOJeC, JHUOO C JOQT-AETEKTOPOM JUIs
JIMAarHOCTUKH ToBecKH B 3ariayoneHHoM ucnonHeHur) (NUSSBAUM — I'epmanus); 1 — RAV
1400 (mus mMHOMOHTaXHBIX M Ky30BHBIX padoT) (RAVAGLIOLI — Uranus)



[Tantorpaguble MOABEMHUKH TIO CBOEH CYTH SIBIAIOTCA TaKkKe HOKHUYHBIMU
MIOABEMHUKAMHU C YCJIO)KHEHHOM KMHEMAaTHMUYECKOM CXEMON. DTH NMOJABEMHUKH BBIITYCKAIOTCS C
KOPOTKUMH IU1aThOopMaMH JJIS MOJIXBaTa aBTOMOOMIIS 1O Ky30B. OHHM M3rOTaBIMBAIOTCS KaK B
HaIoOJbHOM, TaK M B 3ariy0JICHHOM HCIOJIHEHHH. B mocienHeM ciyyae Ui MX YCTaHOBKH B
[OJIy YCTPAauBAIOTCS NPUSMKH, Kyda <IIPSYETCS» IMOABEMHUK B CIOKEHHOM IIOJIOXKEHUH.
[TonxBaT aBTOMOOMJISI TOJIBKO MOJ Ky30B HECKOJBKO YMEHBIIAET YPOBEHb YHHBEPCAIBHOCTU
NOJBEMHUKOB JIaHHOTO THIIAa M YpPaBHUBACT HUX IO MNPUMEHHUMOCTH C JIBYXCTOCUHBIMH
MOJBEMHUKAMH, OJHAKO MO KO3((HUIMEHTY MCHOJIB30BaHMS MPOM3BOJICTBEHHOHN IJIOMIATN U
yaoOCcTBy paboThl Ha aBTOMOOWJIE MaHTOrpadgHble MOJABEMHUKHA OIEPEKAIOT CTOCUHBIC
nobeMHUKHU. KOHCTPYKTHBHBIE BapUAHTHI PA3JIUUHBIX MOJENIel MaHTOrpadHbIX MMO0ABEMHHKOB
JaHbl Ha pucyHke 3.17
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Pucynok 3.17 - Ilanrorpadusie mogpemuuku: a — TWIN F 3.0 A (B HamonbHOM
ucnosinenun), 3.0 U (B 3arnyonernnom ucnonuenun) (MAHA - I'epmanus); 6 - JUMBO LIFT IV
(B 3ariiyOJICHHOM WCIIOJHEHUH C JJICKTPOHHO-TUAPABINYECKONW CHCTEMOW CHHXPOHH3ALUH
nogbema miargopm) (NUSSBAUM -Tepmanus); B - RAVS081 (c perymupyemoii JUTMHON
wiaTGopM st KOPOTKOOA3HBIX U JUTMHHOOa3HbIX aBToMOOMIei) (RAVAGLIOLI - Uranmus)

DNEeKTPOruApaBIMYECKUNA TMPHUBOJ HOXXHUYHBIX M HAHTOTpaHBIX IMOJHEMHHUKOB
BBITIOJIHEH 10 Pa3HECEHHOM CXeMe — HAacOCHasi CTaHLUS M ammaparypa yrpaBlieHHs] cOOpaHbl B
OTIENBHO CTOSIIMI OJOK, a THAPOLMIMHAPHI MOJABEMAa SBISIOTCS HEOTHEMJIEMOI 4YacThiO
KOHCTPYKLIMM TOJBEMHHUKOB. Takoe pelieHue TO3BOJSeT MHUHUMH3UPOBATh TrabapHThI
00OpyZOBaHuUs, AaXe MOJABEMHHUKH HAMOJIBHOTO HCIOJIHEHHUS B CIOXKEHHOM IIOJIOXKEHUHU TI0
BbIcoTe He npeBbIimatoT 240 mM. [Ipu Hconp30BaHUN BBE3IHBIX TPANIOB YCTAHOBKA aBTOMOOMIIS
Ha TaKoM MOJABEMHHK HE BBI3BIBAET OCOOBIX 3aTPYIHEHUI.

CuHxpoHU3alusl JBWKEHUS IUIaTGOPM IMOJBEMHUKOB MOXET OBITh MEXaHHYECKOH 3a
CUET KECTKOH CBS3M MEXIy OJHOMMEHHBIMH pbluaraMu INpaBoil W JeBoi miardopm, aubo 1o
THJIPaBIMYECKON cXeme, KOrja MEXIy MeEXaHM3MaMu ToJbeMa JBYX IUIaTGopM HET
MEXaHUYECKON CBA3U. B mocnenHeMm cilydae dJ€KTpOHHAs CHUCTEMa OTCIICKMBACT BEIMYMHBI
BBIJIBIJKEHUs IITOKOB IIPaBOIO MW JIEBOIO THUAPOLWIMHAPOB M B CIIy4ae HX HEPaBEHCTBA



MOCBUIAET KOPPEKTHPYIOIIMKA CHUTHAl B TUAPONPHBOA Ha YBEJIMYCHHME IIOJAaYM Macja B
OTCTAOIIUI UUIUH]IP.

DJNEeKTpOHHAsl CHUCTEMa CIIEKECHHS 3a IMEpEeMEIIeHUEM IITOKAa TUIAPOLMIIMHIpPA HMEEeT
naT4uK, paboTaromuii cienyromuMm oOpasom. Ha mroke Hakarana pe3p0a, MO KOTOPOii
BpalllaeTcs CTONOPHAs raiika ¢ 3y04aTsiM BEHIIOM. PA70M ¢ BEHLIOM HaXOJUTCS MHIYKLIHMOHHBIH
JAaTYMK, KOTOPBI HMMIYJIbCAMHU CYHMTHIBAET OOOPOTHI TAaliKM C TOYHOCTBIO /0 YyIJIa MEXIY
cocemHrMHU 3yObsiMu BeHa (5—10°). MukponpoieccopHblii KOHTPOJJIEP MEPECUYUTHIBACT ATH
UMIYJIbChl B MUJUIMMETPHl XOJa INTOKAa. DTOT KOHTPOJUIEP CIEAUT 3a CHUHXpOHH3AIMEeH H
0€301acHOCTHIO paboThI MOILEMHMKA, YIPABIIASA KaaHaMH THAPOCUCTEMBI IPUBO/IA.

KunemaTtnueckue cxeMbl HOXKHUYHBIX TMOJBbEMHHUKOB MOKa3aHbl Ha pucyHke 3.18. Kax
BUJHO U3 CXEMbl @, B HOKHUYHBIX MOJBEMHUKAX MCIIOJB3YIOTCS JIBa CHOC00a BKIIIOYCHUS
TUJIPONMIIMHAPA B KUHEMAaTHUECKYIO LEMb MEXaHW3Ma IMOJIbEMa, OJJTHAKO CHOC00, IO KOTOPOMY
TUJIPOLMJIMHAP COEQUHAET JBa pblyara, BCTPEYaeTCsl JOCTATOYHO PEIKO U TOJIBKO B
MOJAbEMHUKAX rpy30mnoaseMHocThi0 10 2000 Kr.

Pucynox 3.18 - Kunematnueckue cxeMbl HO)KHUYHBIX U AHTOTpa(HbIX [TOJBEMHUKOB. a

— MOPOCThIE HOXHHI[BI — HOXXHUYHBIC NMOIBeMHUKH (1 — TUAPOLMIMHIP MoabeMa; 2 —
THIPOIIIMHAD (ukcaropa; 3 — rmiaThopma); O— CIIO0XKHBIC HOXKHHUIBI— MaHTOTpadHbIC
MObEMHUKH

MexaHu3Mbl 0€30MaCHOCTH B HOKHUYHBIX M MaHTOTpadHbIX MOJbEMHHKAX, KaKk U BO
BCEX  DJIEKTPOTHJPABIMYECKUX  IOJBEMHMKAX,  BKJIIOYEHBI B  THUIPABIMYECKYI0 U
KMHEMaTUYEeCKYI0 CXEMbl. THUIOBOE KOHCTPYKTMBHOE pEIIEHHE MEXAHUYECKOM CHUCTEMBI
0€30MacCHOCTH, UMEIOLIEHCS Ha KaXKIOM THAPOLMIMHIPE, TOKa3aHo Ha pucyHke 3.19.

Pucynok 3.19 - IlpemoxpaHuTenbHOE YCTPOMCTBO XparmoBOTO THMA C MPUBOJOM OT
THJIPOLIMIIMHAPA BBIBOJIA U3 3alleTUICHUS COOauKu

Ha 0OokoBbIX CTOPOHAX KoOpmyca THAPOIUIMHApPA HWMCHOTCA IMPUIIUBBI C 3}/'6‘-IaTLIMI/I
IJIaHKaM#H B BUAC XpallOBHKaA. Co mroxoM TUAPONWIIMHAPA HIAPHUPHO CBA3aHA CTPAXOBOYHAA
mTaHra, UMCErolasa Ha KOHIIC BUJIKY C 3y6an0171 COOAYKOM. HpI/I BBIJIBMOKCHHH IITOKA 3}/6an3.}1



co0auka mepeckakuBaeT MO XparnoBoil rianke. Ilpu nmorepe naBieHUs Maciia B TUAPOLMIMHIPE
IITOK CAMONPOM3BOJIBHO HE CMOXET 3aJBUHYTbCA B LWIMHAP, TaK Kak 3ToMy Oyzaer
NPENsATCTBOBATh CTPAXOBOYHAS IITaHra, cobayka KOTOPO# ynepTa B OJIMH U3 3yObeB XpaloBHKa.
[TnarpopMbl MOABEMHUKA OCTAHYTCS B TOM IIOJIO)KEHHWH, B KOTOPOM OHM HAXOIHIUCH [0
MOMEHTA MOTEPH JIaBJICHUS Macia B THIPOLMIHH/PE.

Jns onmyckaHus miatopM NpUd HOPMAIBHOW paboTe MOJBEMHHUKAa B CTPAXOBOYHOU
cUCTeMe MPEeNyCMOTPEH TUAPOLMIMHIP PAa3COSAWHEHHs cOOauKH M XparmoBoil rianku. I[lpu
Ha)KaTHU KHONKH «BHU3» ruapouwinHap 1 (pucyHok 3.18) cHawana 4yTh NPHUIIOAHUMAET
w1aT(OPMBbI, YTOOBI CHATH HArpy3Ky ¢ cobauku. 3areM cpadaTbIBaeT Majblii THAPOLMIMHID 2 U
OTXKMMAET CTPaXOBOYHYIO IITAHTy OT CHJIOBOI'O TMIAPOIMJIMHJIPA, BBHIBOJS TEM CaMbIM COOAUKy
U3 3alleIUICHHUs], a YK [IOTOM IOJ JeicTBUEM Beca MiIaT(opM U Mpu OTKPHITOM MarucTpaid Ha
CIIMB Macja B Macjio0aK MITOK CHJIOBOIO THUAPOLMIMHIPA HAUYMHAET NEepeMellaThCsi BHYTPb
KopITyca.

3.4.8 IlogbeMHHKH TUTYH)KEPHOTO TUIIA

[InymxepHble MOJBEMHHMKH BeChbMa pa3HOOOpa3Hbl Kak IO KOHCTPYKTUBHOMY
UCIIOJHEHUIO U KOMIIOHOBKE pabOuyMX OpraHoB, Tak M (PYHKIMOHAJIBHOMY Ha3HaueHHIO. Bce
MIOABEMHUKHA UMEIOT 3JIEKTPOTUIAPABIMYECKUI MIPUBOJ, BBIIIOJHEHHBINA 110 PAa3HECEHHON CXeMe
— HACOCHAas CTaHLMS W amnmapaTypa ymnpaBieHuss coOpaHbl B OTIENBHO CTOSIIUN OJOK, a
TUAPOLUIIUHIPEI IOABEMA ABJIAIOTCS HEOTHEMIIEMON YaCThI0 KOHCTPYKIIUU ITOJBEMHUKOB.

B moxbeMHHMKAax STOro THMA HE MCIOJB3YIOTCS Kakhe JHOO OTKpBIThIE CHUJIOBBIC
MEXaHUYECKHE CHCTEMbl C TIOJBM)KHBIMH 3BEHBSIMH (KpOME BBIJIBW)KHOTO ILUIYHXKEpa,
KOHCOJNIBHBIX JIall M CTPAaXOBOYHOW INTAHTH) W KUHEMAaTHYECKHMH IapaMH, BCIEIACTBUE YEro
JaHHBIE TIOJbEMHHUKH O00JIaal0T HauOOJbIIEH HAJAEKHOCTBIO Cpeld BCEro Kiacca
aBTOMOOWJIBHBIX TMOJbEMHHUKOB. IlOJBEMHHUKHM 3aHUMAIOT MHUHHUMYM IPOU3BOJCTBEHHOU
oA, oOecrneyrBarOT MaKCUMallbHble YJ00CTBa MeXaHHKY Npu BbimosHeHun TO u P
aBTOMOOWJISA, MPOCTHI B KCITyaTallMd M TPeOYIOT MUHUMYMa 3aTpaT TpyJa U BPEMEHHM Ha UX
TEeXHUYECKOoe OOCIIy)KMBaHUE. 3aTpaThl Ha MPHOOpPETEeHHE, MOArOTOBKY IUIOIIAJKH M MOHTAX
IUTYHXKEPHBIX NTOABEMHHMKOB CONOCTAaBUMBI C aHAIOTMYHBIMM 3aTpaTamy npu ocHameHuu I1TC
naHTorpadHbBIMU OAbEMHUKAMU 3ariyOJICHHOTO MCHOJHEHUs. Bee aTu (akTopbl, Mo MHEHMIO
MHOTMX  CHIELHUAJIMCTOB  aBTOCEPBUCA,  [JENAKOT  IUIYHXKEPHBIE IOABEMHHUKHA  BECbMa
NEPCIEKTUBHBIMUA M IpHBIIEKaTeabHbIMU A1 npuMmeHeHus Ha IITC. B otmenbHbIX ciydasx,
Hampumep, s ydactka YMP (npu TeXHOJIOTHMYECKOW CTPYHHOW MOWKE MOJ BBICOKUM
JaBJICHUEM HU3a aBTOMOOWJIS) WIIM Y4acTKa aHTUKOPPO3UOHHOH 00pabOTKH, OJHOTLTYH)KEPHBIE
MOABEMHUKH IIPOCTO HE3aMEHUMBI, TaK KaK IMOJABEMHHUKU APYTMX THUIIOB B TaKMX YCIOBHAX
J0IT0 paboTaTh HE CMOTYT.

[TorbeMHUKH MOTYT OBITH OJIHO-, JBYX- U YETHIPEXIUIYHXEPHBIMU U UMETh B KaueCTBE
pabouux OpraHoOB KOHCOJIbHBIE Jambl, JUIMHHBIE WJIM KOPOTKHE IIATQOPMBI, a TaKKe HX
KOMOMHaIMI0. B 4YeThIpexImyHKepHbIX MOJBEMHUKAX IUTYHXKEPbl MOTYT pacrojaraTbcs IO
OPSIMOYTOJIBHUKY B IUIaHE JMOO COOCHO MO cpeaHed JuHMU. [loXbeMHUKH C AJTUHHBIMH
wiarpopMaMl M TMOJXBATOM aBTOMOOWJIS IMOJX KoJjieca B OOJBIIMHCTBE KOHCTPYKLUH
OCHAILIAKOTCS JOIOJIHUTEIBHON NApOW IIIYHXKEPOB C KOHCOJBHBIMU JIallaMU WM KOPOTKUMU
raropMamMu JUIst HOJHATHSI aBTOMOOMIIS € 3aXBAaTOM I10J1 Ky30B Ha «BTOPOM ATaX».

[To TexHONMOrMUeckoMy M (YHKIMOHAIBHOMY HA3HAYEHUIO TOABEMHUKH MOTYT
UCIIOJIb30BAaThCAd KaK yHuUBepcasbHOe Ha mnocrax TO u P wim cnenuanusupoBaHHOE
0o0OpyZi0BaHUE HA MOCTAaX MPUEMKH, AUArHOCTUKH U KOHTPOJI, MOMKU MJIM aHTUKOPPO3UOHHON
00paboTku. Pa3nuuHble MO/IeM IUTYHKEPHBIX TOJbEMHHUKOB IIpeICTaBIeHbI Ha pucyHke 3.20.

ITogbeMHOE YCTPOUCTBO JAaHHBIX MOABEMHUKOB COCTOUT U3 OJHOIO, IBYX WJIHM YETBIPEX
IUIYH)KEPHBIX THAPOLMIIMHIAPOB. B moaseMHUKax ¢ JAByMS U YETBIPbMSA  COOCHO
PACIIOJIOKEHHBIMU  IIIYHXKEpaMU THUAPOLMIUHAPEl KOHCTPYKTUBHO CKOMIIOHOBAaHBI B OJHOM
kaccere (pucyHok 3.21), a ¢ pa3HECEHHBIMH 10 YIJIaM IIaT(OpM YETHIPbMS TUTYH)KEpaMu — B
JIBYX KacceTax, 4To 3HAYUTEIbHO 00JieryaeT npolecc MOHTaXa MoAbeMHHKA.



Pucynoxk 3.20 - [Tnymxepubie mogsemunku pupmel NUSSBAUM (I'epmanmust): a— TOP
LIFT 1.35 SH (omnomnymxkepHbiii ans ywactka YMP); 6- TOP LIFT 4.4 TTA SST
(4EeTHIPEXTUTYH)KEPHBIH ISl Y9aCTKa JUArHOCTHKH YIJIOB YCTAHOBKHM KOJIEC U XOJJOBOW YacTH); B-
TOP LIFT 232 TTLA (OBYXIUIYHXKEpHBIH C TEJIECKONMYECKHMMHU IUIYHXXEpaMH |
MOJIHOpa3MEpPHBIMH TUTATGOpPMaMu Ut ydacTka aumarHoctuku); r— TOP LIFT 2.35 TSAP
(4eTBIPEeXIUTYHKEPHBIA ¢ KOMOMHAIMEN JUTMHHBIX U KOPOTKUX IUIaT(GOPM «BTOPOTO dTa)ka» s
noctoB npueMkn); 1 — TOP LIFT 2.32 TTLAS (nByXIutyH>KepHBIH ¢ KOHCOJBHBIMH JIATIAMH
qutst 30061 TO 1 P)

be3onacHOCTh IUIYHXKEPHBIX IIOJBEMHHUKOB OCYIIECTBIIAECTCS 3a CYET IPUMEHEHUS
TUAPABIMYECKON U MEXaHMYECKOM CTPAaXOBOUYHBIX CUCTEM. ['MapaBiaudeckas CUCTEMa COCTOUT
U3 «IApalllOTHBIX» KIJAIIAHOB, YCTAHOBJIEHHBIX B KaXXIOM T'MAPOLWIMHIApPE, MEXaHUYeCKas
CTpaxoBKa OOeCIeYMBaeTCsl BBIJBWKHBIMH IITAHTAMM, MO OJHOM Ha KaXKAbIH TUAPOLMIMHIP.
IIpy BBIIBMKEHUM ILIIYHKEPOB U3 KOPILyCa FUIAPOLMIMH]PA CTPAXOBOYHBIE ITAHIU CTOIOPATCSA
C IIOMOIIBIO XPallOBOI0 MEXaHU3Ma, YKPEIUIEHHOIO Ha KOPIIyCe LIWIMHAPA.



Pucynox 3.21 - Kaccera nByxmiymwkepHoro mnoabemHuka RAV 1011K  ¢upmsr
RAVAGLIOLI — Utamus: 1 — nynsT ynpaBieHus; 2 — OPUBOJ; 3 — IUIyHXKep

3.4.9 IllnuHOMOHTa)KHBIEC TOABEMHUKHU CUIIL(OHHOTO THUIIA

[TorbeMHUKH  JQHHOTO  THMA  SBJISAIOTCA  KOPOTKOXOJOBBIMH  TOJABEMHHKAMH,
CKOHCTPYMPOBAHHBIMH CIIEIHAIBHO Ul IIMHOMOHTA&XXHBIX Y4acTKOB. PaGoummu opranamu
TaKuX MOJBEMHHUKOB PpA3IUYHBIX MOJENEH SBISAIOTCA: IIMpoKas Iwiargopma, MIMpOKas
wiarpopMa € JIOTOJHUTEIBHBIMU JIallaMU HJIM JB€ OOBEIMHEHHBIE MEXIy COOOW Yy3KHe
wiatpopmel ¢ stamamu. llogxBar aBTOMOOMNIA oOcymiecTBIsieTcs NOJ Ky3oB. IlpuBox
NOJBEMHUKOB — TIHEBMaTH4ecKuil cuib(oHHbIH. CunbpoH mnpeacraBiser coOoi aubo
MyCTOTENYI0 TO(PUPOBAHHYIO TOMAYIIKY, JTHOO HAOOp U3 JBYX-TPEX, COCIMHEHHBIX MEXKIY
co00ii mycTOTeNbIX MoayHIeK 604k0o00pa3zHoi (hopMmbl. CHIIb(GOH BBIMOIHEH U3 TOJICTOCTEHHOU
pesunsbl. [lpu moctymieHuH B CHIIB(OH CXKATOTO BO3/AyXa OH pPAa3/ayBaeTCsi, U3MEHSS CBOM
pasMepsl 1o BBICOTE, U MoJHUMaeT miaTdopmy. Beicota moasema He npebimaer 500 mm. s
o0ecreyeHns: YCTOHYMBOCTH MJIAT(GOPMBI IIPU MOJBEME U B IMOJHATOM HOJO0XKEHHUU MOCITEeIHSSA
COEJMHEHA C OCHOBAaHMEM pBbIUYQKHBIM HOXHHYHBIM MEXaHM3MOM. Tak Kak KOHCTPYKIHS
NOJbEMHUKA MCKIIOYAaeT BO3MOXKHOCTh HAaXOXJIEHHUS 4YeloBeKa IOJ aBTOMOOMJIEM WU
1aT(opMoii, TO B MEXaHU3ME NOJbeMa CTPaXOBOYHbIE YCTPONCTBA HE MPEAyCMaTPUBAIOTCSI.

3.4.10 OnmpoxuapiBaTe aBTOMOOUIICH

OnpokuapIBaTEeNM MOKHO TIPEICTABUTh KaK HanbOosiee MPUMUTUBHBINA BU]T ITOAHEMHUKOB.
OHM, Tak ’X€ KaK U MHOTHEC IIOJbCMHHMKH, BBIBCIIMBAIOT YaCTh aBTOMOOMIIS, HO HE B
MPOJIOJILHOM, a B TMOMEPEeYHON TIIOCKOCTU. I[Ipu 3TOM «OMpOKUABIBAHWE» aBTOMOOWIIS
cosepaercs 10 60° ot ropuzoHTa.

OnpokuapIBaTeNM MpeIHa3HAYeHbI, B OCHOBHOM, JIJIsI BBITIOJTHEHHSI CIICIIUATBHBIX PaboT
HA HIDKHEH dYacTu aBTOMOOWJIEH; MOEYHBIX, OKPAaCOYHBIX, CBapOYHBIX, IO HAHECEHUIO
AHTUKOPPO3UOHHBIX MOKPBITHHA U T.TI.

Onn wucnone3ytorcs Ha CTOA wu ATII, Ha ydacTkax MOWKM W HAHECEHUs
AHTHUKOPPO3HOHHBIX OKPBITHH, Ha Ky30BHOM y4acTKe.

OnpokupIBaTeNy MpeIHa3HAYCHBI IS JISTKOBBIX aBToMooOmieit maccoit 1o 3000 kr.

OnpoKuIbIBaTENU-TIOHEMHUKH TIOAPA3ACISIIOT:

- 110 CTETEeHU MOJIBI)KHOCTHU: HA CTAIlHOHAPHEIE, TTePEIBUKHBIC;

- 1O TUNy TpPHUBOJAA. Ha  DJICKTPOMEXaHWYECKUE,  DIIEKTPOTUAPABINYECKHUE,
MTHEBMAaTHYECKUE, TUAPOTHEBMATUUECKUE U PyUHBIE;

- o rpy3zonoabeMuoctu: 1000-3000 kr;



- 110 TUIY KPETUICHUsI aBTOMOOWIISL: € 3aXBaTOM 3a OamIiep, C 3axXBaToOM 3a KOJIECO.

OnpoKuAbIBaTENM UMEIOT YKPEIJICHHYIO IIAPHUPHO HA OCHOBAaHUU MOABEMHYIO CTOUKY C
kapetkoil. Kaperka mapHMpHO cBsizaHa C IJIaT(GopMoii, Ha KOTOPOH 3aKperjieH aBTOMOOWIb.
Bropast cropona muatdopmbl, Tak e Kak M CTOHKA, IIApPHUPHO YKpeIUlIeHa Ha OCHOBaHHUH
(pucynok 3.22).

KapeTka nepemeraercsi o CToiike ¢ NOMOULIbI0 MEXaHU3Ma MOJbEMA. JTOT MEXAHU3M
MOJKET OBITh BUHTOBBIM C 3JIEKTPOMEXaHUYECKHM MPHUBOJOM WJIH MOPIIHEBBIM C IIPUBOJOM OT
TUIPOHACOCHOM CTaHLIMH.

IlogbemHass CTOMKA, HMMEIOLAs SJIEKTPOMEXaHUYECKUN IMPUBOJ, KOHCTPYKTHBHO
YCTpO€Ha TaK €, KaKk M MOTOpHas CTOMKa B JBYXCTO€YHOM IIOJBEMHHKE, a CTOMKa C
TUAPABIMYECKUM IPUBOJOM — TaK K€, Kak B JIBYXCTOCYHOM IIOABEMHHKE C
JJIEKTPOTUAPABINYECKOM IIPUBOIOM.
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Pucynox 3.22 - Cxema omnpokuapBarens: 1 — HaTsDKHOE YCTpOWCTBO;, 2 —
ANIEKTPOJBHUraTeNlb;, 3 — PEAyKTOp; 4 — NynbT yHpaBjieHus; 5— croiika; 6 — 3axsar;, /—

KapeTka; 8— ruiomaka nepeapuwxHast; 9— pama; 10— tpan

3.5 l'apakHble JOMKpPATHI

Ha IITC u B aBTOMacTepcKHX JOMKpPAThl MPUMEHSIOTCS Ul YaCTUYHOTO BBIBEIIMBAHUS
aBTOMOOWJIEH (OJHOTrO KoJieca WJIM JIByX KOJIEC OJHOW OCH) M TPHU BBINOJHEHHH paboT 110
CHATHIO WJIM YCTAHOBKE arperaroB Ha aBTOMOOWJE, MOJHATOM Ha noabemHHKe. Ilo cBoemy
(YHKIMOHATILHOMY Ha3HAYEHHUIO JIOMKPATHI JUIS BBIBEHIMBAHUS KOJEC aBTOMOOMIIS Pa3nyaroT
Ha TpaBepCHBIE JIOMKPATHI, IPeJHA3HAUYCHHbIE JUIS YCTAHOBKH Ha TUIaT(OPMEHHbIE MTOIbEMHUKH,
U MOOWJIbHBIE JTOMKpAaThl, paldoTalollMe aBTOHOMHO C II0Jla MOMEUICHHS WM C 3eMJIM Ha
OTKPBITOM TEPPUTOPUH.

CortacHO TpeACTaBICHHON KIacCU(PUKALMK JOMKpPAThl MOKHO TOIPa3JeNUTh (PUCYHOK
3.23):

- 10 TIPUHIUITY JEUCTBUSA: MEXaHWYECKHe, THIpaBINYECKUe, THEBMAaTHUECKUE;

- IO THUIy NPUBOJAA pabOYMX OPraHOB. C PYYHBIM, HOXHBIM,

ITHEBMATUYECKUM M 3JIEKTPUUYECKUM IPUBOJIOM; - IO OOJACTH MPUMEHEHUS: JOPOKHbIE U
rapaxHsle;

- [0 KUHEMAaTHYeCKOM CXeMe IepellaTOYHOr0 MeXaHM3Ma. pbIYaKHbIE, IITOKOBBIE,
peeuHble, BUHTOBBIE, MTapajlIeorpaMHbIE;

- 110 TUITY Mepe/laun: IecTepeHYaThle, YePBAUHbIC, [IETIHbIE U T.1.
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Pucynox 3.23 — Knaccudukaiys rapaxHbIX JOMKPaTOB

TpaBepcHble TOMKpAaThl HMMEIOT pa3IM4HbIE BHABI INPHUBOAA. IMHEBMATHUECKUN OT
LIEHTPAIN30BAHHOMN CETH, TUAPABINYECKUM MYCKYJIBHBIN U THEBMOTUAPABIMYECKUI C TUTAHUEM
OT INHEBMATUYECKOM LEHTPAJIM30BAHHOW CE€TH, — M [Ba BUJA NOJBEMHBIX MEXaHU3MOB —
HO>KHUYHBIN U IUTyHKepHBIA. CTpaxOBOUHbIE MEXAaHU3MBbI B JOMKpPATax HE IIPEAYCMATPUBAIOTCSI.

ABTOHOMHO paboTaroIKe JOMKpAThl JUIsl BBIBELIMBAHHUS YacCTH AaBTOMOOWIISI MO>KHO
pa3dUTh Ha YEThIPE TPYIIIIbI:

— TMOJKaTHbIE T'MAPABIMYECKHE TOMKpaThl C MYCKYJIbHBIM IPUBOJOM M PbIYAKHBIM
MEXaHU3MOM NOABEMA,;

— IOJIKAaTHBIE, THJIPABIMUYECKUE TOMKPAThl C MYCKYJIbHBIM MPUBOAOM M ILIYH)KEPHBIM
LUIUHAPOM;

— NEPEHOCHBIE TUJIPABIMYECKUE JOMKPAThl C MYCKYJIBHBIM IIPUBOJIOM M IUIYH)KEPHBIM
LUJIUHAPOM;

— THEBMAaTHUYECKUE JTOMKPAThI C CUIb(OHHBIM MEXaHU3MOM MOABEMA.

I'uapaBiavueckue  MOHTAXKHO-JIIEMOHT@)XKHBIE — JIOMKpPaThl  MPEACTaBIAIOT  COOOM
TEJECKOMMUYECKNE CTOMKH C THIPaBIMUYECKUM IUTYH)KEPHBIM MEXaHU3MOM I1ObEMA.

Bce runppaBnudeckue OOMKpaTbl HUMEIOT OJMHAKOBO YCTPOCHHBIM T'HMAPABIMYECKUI
MEXaHU3M, OCHOBAHHBI Ha 3aMKHYTOH cxeme «Hacoc—IipumHAp» (pucyHok 3.24). B
THJIPOLMIIMHAPE 00€ MoJIoCTH — paboyasi U pe3epByap, 3arMoIHEHbl MacIOM MO aTMOC(HEpHOM
naBieHueM. Kornma mnepenyckHOW KianmaH 3akpbIT, TO, IEpeKaduBas Macilo IUIyHXKEPHBIM
HAacOCOM M3 pe3epByapa B MOAIIYH)KEPHYIO MOJIOCTh, CO3Jal0T B HEil M30BITOYHOE JaBJICHUE,
KOTOpPO€ 3acTaBiIsIET IIIYH)KEp IOJHHMMATBCA M IPEOJOJIEBATh IIOJE3HYIO Harpysky. Ilpum
OTKPBITHM IEPEMYCKHOTO KJIalaHa IUIYHXKEP OIyCKAeTCsd B MCXOJHOE IOJIOKEHHUE, YpaBHHUBAs
JaBJICHUS Maciia B 00euX MOJIOCTSIX.
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Pucynox 3.24 - [IpuHunnuansHas rufpaBinyeckas CXemMa JoMKparta: 1— ruipouniaap
CHJIOBOH; 2— pe3epByap; 3— KJianaH 0OpaTHBbI; 4— MepernycKHOM KianaH, 5— IUTyH)KepHbIT
HACOC C PYYHBIM IPUBOJOM

3.6 IlepenBuxHbIE JEMOHTAXHBIE KPAaHBI

Jlist cHSATUSL ABWraTeNs WIM €ro ycTaHOBKM Ha aBToMoOwns Ha [ITC ucnombs3yroTcs
IIOJKATHBIE 3JIEKTPOTUAPABINYECKUE KPAHBI.

Kpanbl pa3nuusbiX (GUpM — NPOU3BOJUTENCH HMEIOT OJIMHAKOBOE KOHCTPYKTHUBHOE
ycTpoiicTBo. KpaH cOCTOUT M3 CTOMKHM, CTPEJbl, MEXaHU3Ma MOABEMA CTPENbl U I10JBUKHOIO
ocHoBaHus. CTOMKa CO CKIIAIbIBAIOILEHCS CTPEJIOW YCTAaHOBJIEHA HA IOJBMXKHYIO ONOPY, Jarmbl
KOTOpPOM TakXe CKJIaJbIBalOTCs, 00pa3dysd OYeHb KOMIIAKTHOE YCTPOHCTBO. B ciokeHHOM
COCTOSIHUM KpaH 3aHMMaeT MaJl0 MecTa U MOXKET XPaHUThCS B JIIOOOM ynoOHOM MecTe
IIPOU3BOJICTBEHHOI'O y4acTKa.

IIpuBon moxgbema CTpesbl KpaHa — THUAPABIMYECKUM C MYCKYJIbHBIM IIPUBOJOM
IUIYH)KEpHOTO  Hacoca. l'uapaBinuyeckas cxeMa KpaHa HE OTJIMYAETCs OT  CXEMBbI
THIpaBIMYECKOro JoMkpara. Crpesna HMMEET perylupyeMblil BbUIET U Pa3iIUYHYI BBICOTY
[OAbEMa, KOTOpas WU3MEHAETCS IIyTeM IIepEeCTaHOBKU LIAPHUPHOM TOYKU KPEIUICHUs ILITOKA
TUAPOLUIUHAPA K KOHCOJIU CTPEJIBL.

3.7 ABTOMOOMITbHBIE TU(DTHI

B HekoTopbIx ciydasx nmpousBoacTBeHHbIN kopnyc IITC nMeer nBa ataxa, Ha BTOPOM U3
KOTOPBIX MOTYT pacrloJjiaraThCsi y4acTKH, Tie paOoThl BEAyTCs HEOCPEICTBEHHO Ha aBTOMOOuIIE
(HampuMmep, YYacTOK Ky30BHOTO TIOHHMHTA, OOOWHBIH W ap.). B 3TOM ciyuae BO3HHKaeT
HE00XO/IMMOCTD JIOCTaBKH HaBEpX aBTOMOOMIA. it 3TOH 1enu BBITYCKAIOTCS aBTOMOOMIIbHBIE
TUQTHL

ABTOMOOMITBHBIE JIN(THI BBIITYCKAIOTCS C 3JEKTPOMEXaHUYECKHM ITPUBOJIOM U LIETIHBIM, a
TaKXke C DJIEKTPOTUIPABIMUYECKUM IPHBOJOM M TPOCOBBIM IMOJBEMHBIMH MexaHu3Mamu. [lo
KOHCTPYKTUBHOMY YCTPOMCTBY JH(THI aHAIOTMYHBl NOJAbeMHUKaM. (OCHOBHOE pa3iuyue
3aKJII0YaeTCsl B KOHCTPYKUMH IUIATGOPMBI (CIUIONIHAS TUIOCKOCTh) W BBICOTE IOIbEMA
aBTOMOOMIA. OOBIYHO BBICOTA MOIBEMA TUIAT(HOPMBI COCTaBIsAET 12 M.

3.8 Kongeiiepsl

['apaxHple KOHBEHEphl NPUMEHSIOTCS JUISl TEPEABMKEHHs JIETKOBBIX M TPY30BBIX
aBTOMOOWMIIEH 1 aBTOOYCOB IPU OpraHU3aLUU UX 00CITyXHBaHMA Ha MoToke. LlenecoobpazHocTh
NpPUMEHEHHs] KOHBEHepOB Ha MOTOYHBIX JIMHUAX OOCIY)KMBAaHUS aBTOMOOWIIEH omperensercs
PSI0M NIPUYUH!

- HCKJIIOYAeTCs 3ara3oBaHHOCTb MPOM3BOJICTBEHHBIX IMOMEIEHHH, KOTOpas BO3HUKAET
IIPY JABMKEHUH TPAHCIOPTA CBOUM XOJOM,;

— TIOBBIIIAETCS TPOU3BOAUTENLHOCTh JIMHUU 32 CYET PUTMUYHOIO IE€peMEelCHUs
aBTOMOOWJIEH C OJHOrO II0CTa Ha JAPYroi, YTO HEBO3MOXHO BBIIEPXKaTh NPHU JABIKCHHUU
MaIlliH CaMOXOJI0M;

- Ha MOEYHBIX YCTaHOBKAaX IMPOU3BOJUTEIBHOCTh BO3pAcTaeT 3a CYET MUHHMMU3ALUU
paccTosIHUS MEXly aBTOMOOWIISIMU, YCTAHOBJIEHHBIMU Ha KOHBEHEpHI;

- TIepeMelleHle aBTOMOOMIICH CBOMM XOZ0M B 30HE MOMKH He 00eCreYrBaeT BHICOKOTO
KadyecTBa pabOT M3-32 HEPABHOMEPHOTO JABIKEHHMS aBTOMOOWIJIS MHMO IIETOK WM MOIOLIUX
KOJJIEKTOPOB CTPYHHBIX YCTAHOBOK, ITOJIOMOK MOEUYHBIX YCTAHOBOK BCJIE/ICTBHE PE3KOr0 Haesja
aBTOMOOWJIEH Ha IIETKH.

ITo xapakrepy cBOEro JBM)KEHHS KOHBEHEphl MOJPA3JeNIIOT Ha HENPEPHIBHOTO U
nepuouyeckoro neiictBus (pucyHok 3.25). IlepBble NPUMEHSIOTCS MPH  EKEAHEBHOM
oOciy>kuBaHuH, a BTopble — Ha auHUAX TO-1 u TO-2.



ITo cnocoOy mepemaun IBMKEHUS aBTOMOOMIIIO KOHBEWEpHI KJIACCH(PUUIUPYIOTCS Ha
HECyIlllue, TOJKAaIoUMe W TAHyle. [Ipu 3ToM TAHyIas cxema XapakTepHa Ui KOHBEWEpoB
MEPUOIUYECKOTO ICHCTBUS.

B HacTtosmiee BpeMsi UCHOJb3yeTcs  OOJIBIIOE  KOJIMYECTBO  Pa3HOOOPA3HBIX
KOHCTPYKTUBHBIX BHJIOB KOHBEHEPOB, KOTOPBIE PA3THUYAIOTCS:

— KOJINYECTBOM BETBEH TATOBOTr0 paboyvero opraHa; OJHa WiH JBE;

— KOHCTPYKTUBHBIM HCIIOJHEHHEM CaMOro TATOBOTO pabodero opraHa: IEMHOMH,
TPOCOBBIW, IITAHTOBBIN, JIEHTOYHBIH;

- Croco0OM KpEeIUIeHHUsI MM YCTAaHOBKM aBTOMOOMJISL HA TATOBOM paboueM opraHe:
cBOOOTHOHECYINIME, C 3aXBAaTOM 3a MEPEHIOI OCh, C 3aXBAaTOM 3a 33JHIOI0 OCh, C 3aXBaTOM 32
KOJIECO BEyILEH OCH, C 3aXBaTOM 3a CLIETHOE YCTPOMCTBO aBTOMOOMIIS.
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Pucynox 3.25 — Knaccuguxkanust KOHBEHepoB

TEMA Ne 4
KOHTPOJIbHO-IMATHOCTUYECKOE U PEI'YVJIMPOBOYHOE OBOPYJIOBAHUE

4.1 O6muue cBeIeHUs O CPEACTBAX TEXHUYECKOTO KOHTPOJIS U TUArHOCTHPOBAHUS

TexHuuecKuil KOHTPOJIb U TEXHUYECKOE JUArHOCTUPOBAHUE aBTOMOOMIICH — KOMILIEKC
YBSI3aHHBIX MEXJIy COOOH METOJ0B, TEXHOJIOTHUECKHX IPOLIECCOB, HOPMATUBOB U CPEICTB,
MO3BOJISIOIIMX YCTAaHOBUTH MCIPABHOE WJIM HEUCIIPABHOE COCTOSHHE BCEr0 aBTOMOOWIA Kak
00BEKTa, €ro arperaTton, COOPOUYHBIX €AUHUI] U CHCTEM.

TexHuueckass JUarHOCTUKA W TEXHUYECKUH KOHTPOJIb MCIOJB3YIOT B OOJbLICH YacTH
OJINHAKOBbIE METONbI U cpeacTBa. IIponeaypbl TMarHOCTUKM M KOHTPOJS BO MHOTHMX CIydasx
NpEAIoJIaraloT OTNepalliid U3MEPEHUs, KOTJa u3MepseMas Beln4YrHa (apamerp) Win pealbHOoe
COCTOSIHUE CHUCTEMBI CpPAaBHUBAETCS C HEKOTOPHIM JTAJOHOM BEJIWYMHBI WM COCTOSHUS.
@DyHKIIMOHAIBHO-TEXHOJIOTHYECKAsT  KJaccu(UKalus  KOHTPOJBHO-AMArHOCTMYECKOTO U
peryaupoBouHoro obopynoBanus IITC npusenena Ha pucynke 4.1.
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Pucynox 4.1 - ®OyHKIMOHAJIBHO-TEXHOJOIHMYECKast KiacCUu(UKAIUs KOHTPOJIbHO-

JMarHOCTHYECKOTO U perynupoBouHoro obopynosanus [1TC

CpeactBa TeXHHMYECKOro KOHTpoist W auarHoctupoBanus (CTJZ) moryr

OBITH

KJaccu(UIMPOBaHbI TI0 CICAYIOIINUM Tpru3HakaM (Tadmuia 4.1).

Ta6muma 4.1

Krnaccudukauss KOHTPOJBHOTO W JAHATHOCTUYECKOTO O0OpYyIOBaHUS,

npu6opoB U HHCTpYMEHTOB IITC mo 0000IIEHHBIM KPUTEPHSIM

[TpusHak KnaccudukanmoHHbIe TpYyNIbI

1. o ¢ynkmonansHo-{1. CT]/I s aBTOMOOUIIS B LIEJIOM

TEXHOJIOTUYECKOMY 2. CTHA nns TOSRJIEMEHTHOTO aHajiu3a CHCTEM, arperaroB, COOpPOYHBIX|
Ha3HAYCHUIO e JUHHULI, IeTajiei

2. Ilo KOHCTPYKTUBHOMH|
CBSI3U C aBTOMOOMIEM

1. BHemnee o0opymoBaHHe ¢ OJIOKHPOBAHHONW KOMIIOHOBKOM (HaT4MKH,
[PUEMHUKN CUTHAJIOB M YKA3aTeJIM HAXOIATCsl BHE aBTOMOOMJIs)

2. BuemHee 000pyJoBaHHE C pa3HECEHHOH KOMIIOHOBKOW (JaTYMKH
YKPEIUISIFOTCSL Ha aBTOMOOMIIE, IIPUEMHHUKH CUTHAJIOB U YKa3aTEIH HAXOISATCS
BHE aBTOMOOWJISI, OO NATYMKH M TNPHUEMHHKH CUTHAJIOB HAaXOAATCS HA|

aBTOMOOWJIC, yKa3aTenu — BHE aBTOMOOWs). JlaTuMk Ha aBTOMOOWIE,
yKa3aTellb — BHE €r0
3. bopToBBIE CHCTEMBI — NaTYWKH, MPUEMHUKA CHUTHAJIOB M YKa3aTelH

SIBIISTIOTCS] 000pY/IOBaHHEM aBTOMOOWMIIS

3. ITo creneHn|CTeHABI ¥ TPpUOOpPHI: 1) cTanmoHapHbIe; 2) epeIBUKHbIC; 3) IEPEHOCHBIC

10 IBWOKHOCTH

4. ITo cTeneHu|CTEeH bl u pUOOPHI: 1) aBTOMAaTUYECKHUE,; 2) YaCTUYHO
aBTOMAaTHU3aI11 ABTOMaTU3UPOBaHHbIC; 3) HEABTOMATH3UPOBAHHBIC

5. Tlo Bumy osHeprumCuctembl: 1) MexaHudeckue; 2) O3JCKTpUUeCKue, 3) MarHuTtHbie; 4)
HOCHUTEJISI CHTHAJOB BPJCKTPOMArHUTHBIC, 5)  omruyeckue; 6)  mHeBMaruyeckue;,  7)

JIMHHUHW CBA3U

ruipaBIuveckue; 8) KOMOMHUPOBAHHBIC, 9) C MHBIMU BHIAMU SHEPTHH

6. Ilo BuaYy MCTOYHHKA
HPHEPTUU TPUBOJA WIIH|

(bYHKIMOHUPOBAHUS
CT[

Ot uctoyHuka: 1) snmeKTpOIHEpPruu; 2) cKAToro Bo3dyxa, 3) Bakyyma; 4)
3BYKOBBIX KoyicOanwii; 5) BuOpammu; 6) MexaHWYECKOW OSHEpruu; 7)
HECKOJIBKHX BUIOB SHEPIUU

7. Ilo Bumgy cpencrts
00paboTku

CreHnbl ¥ PUOOPHI, UMEtoIIKe: 1) aHAIOrOBbIE CUCTEMbI CO CTPEIOYHBIMH
ykazarensiMu; 2) mu(poBbIC CHCTEMbI, HEKOMITBIOTEPHU3UPOBAHHBIC CUCTEMBI

nHbOopMauu

U 1M POBBIC yKa3aTesH; 3) KOMIBIOTEPHBIC CUCTEMbI U JIUCILICH




4.2 TsaroBele CTEHABI AJIA OOIIEH TUATHOCTHKU aBTOMOOWIISE M KOHTPOJIS €r0 TSTOBO-
HKOHOMHUYECKUX MTOKa3aTeei

TsiroBbie cTeHIbI (MIIM MHAYE CTEH/BI KOHTPOJIS TATOBBIX KauecTB aBToMo0Omiss — CTK)
ponukoBoro (OapaGaHHOrO) THUNA MMHUTHPYIOT JBIDKCHHE aBTOMOOWIS C pa3IMYHBIMHU
CKOPOCTHBIMHU PE&KHUMaMH M peKUMaMU HarpykeHus asuraress. Ha crennax TecTupyrorcs:

1. KomrekcHble MapaMeTphbl: MOIIHOCTh Ha BEIyIIMX KOJiecaX, TATOBOE YCHIIUE Ha
BEAYIIUX KOJiecax, JIMHEHHAsk CKOPOCTh Ha OKPYKHOCTH KoJieca (CKOPOCTh aBTOMOOHIIS), PacxXo/q
TOILIMBA, BpeMsl (IIyTh) pa3roHa, BeIOEra.

2. DneMeHTHbIe mapaMmeTpbl (¢ J0OaBJICHUEM JIOTOJHHUTEIBHBIX MPUOOPOB): HYacTOTa
BpallleHUsI KOJICHYAaTOro Bajia, MPOOYKCOBKA CLEIUICHUsS, HCIPABHOCTh CIUAOMETpA,
HEHCIIPaBHOCTH TPAHCMUCCHHU U JIP.

3. JlnarHocTHpOBaHME M KOHTPOJIb BEIYTCS B PEKMMAX MAKCHUMAJIbHOW TATOBOM CHIIBI
(KpyTSIIEro MOMEHTA), MAaKCHMAJIbHOH CKOPOCTH.

CreH/ibl BBITYCKAIOTCS VIS JIETKOBBIX U IPY30BBIX aBTOMOOWIIEH, JJIsl JIETKOBBIX C OJTHOU
BeJIyIllel OChIO U TOJTHONPUBOIHBIX aBTOMOOMIICH.

[TpuHuunuaneHass cxeMa CTEeHAa JUIi  KOHTPOJS  3aJHENPUBOJIHBIX  JIETKOBBIX
aBTOMOOWIIeH gaHa Ha puc. 2.42, a oOmuMil BHI CTEHJAA JUISI KOHTPOJS TOJTHOMPUBOIHBIX
aBTOMOOWIIEH Ha pucyHke 4.2,

\ Pucynox 4.2 - IlpuHumnuanpHass cxema

1 Cg SITOBOTO CTEHJA ISl JIETKOBBIX 3aJHETPUBOIHBIX
N 2 N ., N

}_: | . aBTOMOOMIIeH: 1 — MeCTHBIN 0TCOC; 2 — OMOPHBIN

ponuk; 3 — TMOJbeMHAs TUIOIMIAIKa C TOPMO3HBIMU
T . /KOJ'IO,Z[I(aMI/I; 4 — TOpPMO3HOW pomuk; 5 —
234 6 BEHTWJISTOP; 6 — MyNbT ynpaBieHUs U UHAUKAIAN

[TpuHuMn nefcTBUSA TATOBBIX CTEHJOB 3aKIIOYAETCs B TOM, YTO JIBUXKYILME CHIIBI U
MOIITHOCTh, pa3BUBAaE€Mble JIBUTATEJIEM aBTOMOOWJIS W TPUBEICHHBIE K €ro KoJiecam,
YPaBHOBEUINBAIOTCS CHJIAaMHU TOPMO3HBIX YCTPOMCTB CTEHIA M (HUKCUPYIOTCS C TOMOIIBIO
CIELUAIBHBIX CHUJIOM3MEPHUTEIbHBIX YCTpOHCTB. Kpome 3TOrO, B CTEHIIE U3MEPSIOTCS U JIpyrue
napamMeTpsbl JBMXKEHUS aBTOMOOMJIS.

TsroBele CTEHABI COCTOST W3 CIEAYIOIIMX YacTed, U3TOTOBJICHHBIX B BUIE OTICIbHBIN
U3JENUNA U COEJUHEHHBIX MEXIy c000# 3HepreTMYecKMMH M HH()OPMALMOHHBIMHU CBS3SIMU
(kabensiMH ¥ BO3/IyXOBOJIAMH): CHJIOBOH IIKad, M3MEpUTEIbHAS CTOWKA C MyJIbTOM YHPaBICHUS
U npuOopaMu perucTpalvy NapamMeTpoB, BEHTWIATOPHAS yCTaHOBKa i 00ayBa paguaropa
aBTOMOOWJIS, CHUCT€Ma BO3YyXOMOJrOTOBKH, OJHO WJIM [JIBa ONOPHO-POJMKOBBIX Oioka. Jls
0TBO/Ia OTPabOTABIIMX T'a30B OT aBTOMOOMUJISI MCIIOJIB3YIOTCS CHUCTEMA IIJIAHTOBOI'O OTCOCA WU
NepeABMKHOTO MECTHOTO OTCOCAa 30HTOBOT'O THIIA, KOTOPbIE B KOMIUIEKTAI[UIO CTEH/1a HE BXOJIAT.

Cospemennble CTK pa3sHoOOpa3sHbl 1O MNPUHLUMNHAIBHOW CXeM€ U pPeKuMaM
Harpy)XeHusi, peXMMaM JHAarHOCTUPOBAHUS, KOHCTPYKTUBHOMY HCIOJHEHHIO U MPUOOPHOMY
ocHareHuto 1 ap. Mx knaccudukanus no o6001eHHBIM TPU3HAKaM JjaHa B Tabnuue 4.2.

HarpyxeHue Beqymmx Kojiec aBTOMOOUJISI B CUJIOBBIX CTEH/IaX OCYILLIECTBISAETCS 3a CUET
NPUMEHEHHUs] TOPMO3HOI'O YCTpoHcTBa. B KkauecTBe TOpMoO3a HCHONB3YIOTCS YCTpPOICTBA,
MO3BOJISIOIINE MEHATh B IIUPOKUX Ipenenax TOpMO3Hoe ycuiue. Yarne Bcero Juis 3TOW LEH
IPUMEHSIOTCS  BUXPEBbIE  DJICKTPOJAMHAMUYECKHE UM  THAPOJUHAMUYECKHE TOPMO3HBIE
YCTPOMCTBA, pexe 3JIEKTPOJIBUTATENN, paOOTAIOIIUE B TEHEPATOPHOM PEKUME.

B MHepLMOHHBIX CTeHJaX Ul HarpyKEHUsl BEAYIIMX KOJIEC UCIOJb30BaHbl B KaueCTBE
MaxOBbIX Macc Macchl POJIMKOB (0apabaHOB) U CHEUUATIbHBIC TSHKEIbIE MAXOBHKH, COSTMHEHHBIC
C POJIMKaMH CTEH/Ia Yepe3 peayKTop.

B crengax ¢ KOMOMHUpPOBaHHBIM HAarpy)KeHHEM MPUMEHSIOTCS KaK TOPMO3HbIE
YCTPOMCTBA, TaK 1 MaXOBUKH.

B cootBercTBUM €O cIOCOOOM Harpy>KeHHsi aBTOMOOMIISI TUAarHOCTUPOBAHUE HA CTEHAAX
BezieTcsl TM00 B CKOPOCTHOM, JIMOO B HArpy304HoM pexkuMax. CKOPOCTHOM pexXUM peau3yercs
C TIOMOIIBI0 HHEPIIMOHHBIX MaXOBbIX Macc B MPOIlecce pa3roHa CUCTEMbl aBTOMOOMIIb — CTEH/I.



Harpy304HbIil peKMM OCYLIECTBIISIETCS B CWIOBBIX CTeHAAX. s 3TOro pexuma XapakTEpHO
MOCTOSIHCTBO CKOPOCTH JIBMKEHHSI aBTOMOOMIISI U TOPMO3HBIX CUJI, PA3BUBAEMBIX CTEHIOM.

[To Tumy omopsl KoJieC OJTHOW OCH aBTOMOOWJIS Ha OapabaHbl (POJMKH) CTEHIbI ObIBAIOT
TpeX BUI0B — OJHOOapabaHHbIe, 1ByxOapabaHHbIC U yeThIpexOapadanHbie (1Mo nBa Oapabana Ha
Kaxaoe kojeco). CTeHIbl C IMOCIECIHUM TUIIOM OIIOPHBIX YCTPOWCTB HAILIM HamOOJIbIIee
npuMeHeHue. B creHpax s JIETKOBBIX aBTOMOOWIIEH HamOosblliee MPUMEHEHHE HAalud
MOHOOJIOUHBIE KOHCTPYKIIMHM OIIOPHBIX POJMKOB (OapabGanoB). KomOumHHMpoBaHHash ITHEBMO-
KMHEeMaTru4eckas cxema OJ0Ka mpuBeieHa Ha pUcyHke 4.3.

Bce nsnemeHTHI OmopHO-poMKOBOro Ojoka pasmemieHsl B pame. Kaxmoe koiseco
onupaercs Ha 1Ba poiuka 3 u 10. Ponuku 10 sBIsiIOTCS ONMOPHBIMU; MPaBBIi POJIMK Yepe3 pelie
CKOpOCTH 9 BKJIFOUAET IEKTPOCEKYHIOMED.

Topmo3HbIe poJIMKK 3 COeTUHEHBI MEXIy co0oit mydroit 4. Ha Bamy mpaBoro posinka
3aKpelieH MaxOBUK O, MaxOBble MacChl KOTOPOTO MMUTHPYIOT HMHEPIHUOHHBIE MAacChl
aBTOMOOWIIA ¢ Harpy3koii Ha ock 500 kr.

Topmo3HOI 3nekTpojaBuraresis 1 mojakiarodaeTcss K posiukaM 3 MpH BbIOOpe pexuma
KOMOMHHPOBAHHOTO HarpyxeHus. TOpMO3HOW 3JIEKTPOABHUraTeNb BHIIOJIHEH B BHJE pOTOpa C
BBIXOJIHBIM BaJIOM U MOCAKEHHOT'O Ha 3TOT K€ BaJl HAa MOJALIMITHUKAX CTaTOpPa, KOTOPBIA MMeEeT
OanaHCUpPHBIN pbryar. PoTop a1eKkTpoaBurarens BpaiiaeTcs moJ AeHCTBHEM KoJec aBTOMOOMIIS,
a cTaTop, MpH M0/1a4e Ha Hero SHEProNUTaHUs, CO3/1aeT PEaKTUBHBIN TOpMO3AIIHiA MOMEHT. [lox
JeWCTBUEM 3TOTO MOMEHTA OH CTPEMUTCS IIOBEPHYTHCS B CTOPOHY OOPaTHYIO BpPAIllEHUIO pOTOpa
U yepe3 pbuar 9 JaBUT HA CHIOM3MEPUTENIBHBIA AaT4uK. JIEBBIH poNMK 3 COEQMHEH C Taxo
TeHEepaToOpoOM, KOTOPBII N3MEpPSIET YaCTOTY BpalllEHUsI TOPMO3HBIX POJIUKOB.

Tabmuna 4.2 Knaccudukaius crennos Tsaropoix kadects (CTK)

[Ipu3Hak

KnaccudukanonHas rpymma

1. Cnocob® HarpyXeHus MU cXema
Harpy>KeHUs POJIMKA CTEH]IA

C cunoBbIM HarpyxeHuem (cxema

(cxema 3) TOPMO3HOTO POJIHKA.

HarpyxeHuem (cxema 2), ¢ KOMOWHUPOBAHHBIM HArpyXCHHEM

Ha cxemax o0o3HaueHO: 1 — OTMOpHBIN PONHK; 2 — TOPMO3HOMH
pOJIMK; 3 — TOPMO3HOE YCTPONCTBO; 4 — MaXOBUK

1), ¢

HWHCPIHUOHHBIM

2. PesxxuM nUarHoCTUPOBAHHUS

1. CxopocTHOM (MHEPIMOHHBIE CTEH/IBI).

. Harpy3o4Hblii (c TOpMO3HBIM MOMEHTOM).
. CKOpOCTHO# M Harpy304HbIi (KOMOMHHPOBAHHBIC CTEH/IBI)

3. Tum TopMO3HOTO yCcTpoiicTBa

. MexaHu4eckue.
. 'mnpaBnuueckue.

. DnekTpoiuHaMu4eckre (BUXPEBbIC)

DnexTpudeckue (MIEKTPOJBUraTeNb- TEHEPATOP).

4. Tun
ABTOMOOMJIEH

JUAarHOCTUPYEMBIX

. J1J1s1 IETKOBBIX.
. J171s1 Tpy30BBIX U aBTOOYCOB

5. Ilo Tumy OMOPHO-NMPUBOAHBIX
YCTPOMCTB MOJI BEAYLIME KoJieca

2
3
1
2
3.
4
1
2
1

. OnHOOapabaHHbBIE TIOJT KOJIECO.

ponuk(2)

I
m xoneca seayweit ocu (1)
]
G )
ponux (2)

2. JIByxOapabaHHbI€ 1101 BEAYILIYIO OCh.




1<;__ >2

3. JIByxOapabaHHbIe O] KaKI0€ KOJIECO.

Pucynox 4.3 - IlHeBMO-KMHEMaTH4ecKasi cCXeMa OIOPHOro OJoKa TArOBOTO CTEHJA C
WHEPIMOHHBIM M CHJIOBBIM HArpy>K€HHEM pOJHKOB: 1 — Taxoreneparop; 2— mydra (2 mrt.); 3
— OINOPHO-TOPMO3HOW posuk (2 mit.); 4 — ympyras mydra (2 mT.); 5 — MaxoBuk; 6 —
TOPMO3HOH 3JIEKTPOJIBUTATENb B cOOpe ¢ OaTaHCUPHBIM CTaTOpoM 7 U poTopoM 8, 9 — pbluar;
10 — cunousMepuTenbHbIH TeH301aTuuK; Y — pene ckopoctu; 12— onopHseiid ponuk (2 mir.);
13— nombemHas Tuomaaka; 14 — TopMmo3Has Kojojka pojukoB (2 mr.); 15—
MMHEBMOMIOILEMHHK CHIIbQOHHBIN; 16 — pacnpenenutens; 17— ¢unbtp; 18— penykinoHHbIN
Kianad; 19— marucrpainb cKaToro Bo3ayxa

Jlns oOnerdenus 3ae3/ia aBTOMOOWIISI HA CTEHI U BbIE3/la C POJIMKOB B OIMIOPHOM OJIOKE
mpeIycMOTpeHa MoAbeMHas Iomaaka /7 ¢ maeBMonpuBogoM 13. Bo Bpems 3ae3na u Bble3na
aBTOMOOWMJIS POJIMKH CTEH/1a 3aTOPMOKEHBI KOJIOIOYHBIM TOPMO30M 12.

B psize KOHCTPYKIMHA TATOBBIX CTEH/IOB B KAQUECTBE 3JIEKTPOJINHAMHYECKOTO TOPMO3HOTO
YCTpO¥CTBA HCIIONIb30BaH BHUXpeBOM Topmo3 (pucyHok 4.4). OH mpencraBiseT coOoi
MHAYKIIMOHHYIO JIEKTPHYECKYIO MAIlIMHY ¢ OalaHCUPHBIM CTaTOpOM 2, KOTOPBIN Yepe3 pbryar 3
BO3/ICHCTBYET Ha CUIOM3MEPUTEIIbHBINA AaTUHK 4.




Pucynoxk 4.4 - DnexTpouHaMUUECKOEe HarpyXaroliee YCTpONCTBO TAT0BOro creHaa: 1 —
MAaCCUBHBII CTaTbHOW SIKOPh WHAYKIIMOHHOW MaluHbl, 2 — crarop; 3 — pblyar; 4 —
TEH30PE3UCTOPHBINA CUIIOM3MEPUTENBHBIN 1aTUUK; 5 — pama

CtpykTypHass cxeMa »JJIEKTPUYECKOM YacTH CTEHJa I[0Ka3aHa Ha pucyHke 4.5.

DneKkTpuyeckas cxema HMEET YeTbIpe MOJCUCTEMBbI: | — yCTpOMCTBO aBTOMATHYECKOIO
peryaupoBaHus CKOPOCTH IIPU U3MEpPEHUHU CHiibl TATH; || — cxema u3mepenust BpeMeHu pasroHa
u BoiOera; |l — cunousmepurenbhas cucrema; IV — 0ok muTaHusi, — KOTOPBIEC YIPABISIOT

paboToii cTeHJa, CHHUMAIOT, OO0padaThIBAIOT ¥ BBIJAIOT OMEPATOPY BCIO HEOOXOAMMYIO
WHGOPMAIIMIO TI0 MOIIHOCTHBIM (TATOBBIM) W CKOPOCTHBIM MapameTpaMm JHarHOCTUPYEMOTO
aBTOMOOMIIA.
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Pucynox 4.5 - CTpykTypHas cxema 3JIeKTpHUUECKOM YacTu CTeH A Ul JUarHOCTUPOBAHUS
U KOHTPOJS TATOBO-MOIIHOCTHBIX IIOKaszarenei aBToMoOmnei: 1 — Ttaxoreneparop; 2 —
aHaIM3aTop; 3 — CyMMaTop; 4 — PeryasaTop; 5 — BBIIPSAMUTENB, 6 — TOPMO3HOE YCTPOMCTBO;
7— yKka3zaTenb CKOPOCTH; 8— 3aJaT4uK CKOpocTH; 9— KOHTakTHbIM npubop; 10—
npeobpaszoBarensb; 11 — snekTpoHHBIN cekyHnomep, 12— natumk cuisl; 13 — ycunurensb-
npeobpaszoBarens; 14 — yka3aTeabHbIH TpUOOp

4.3 OGopynoBaHue 1 MpuOOPHI A1 KOHTPOJIS TOPMO3HOM CUCTEMbI aBTOMOOUIIS

JleiicTBHE TOPMO3HBIX CTEHIOB OCHOBAHO HA AHAJIMU3€ CHJI CLICILUICHUs 3aTOPMOKECHHBIX
KOJIeC aBTOMOOWIISI ¢ paboyell MOBEPXHOCTHIO CTeHa. TOPMO3HbBIE CTEH/IbI BBIIYCKAIOTCS JIBYX
TUIIOB — IUIOLIAI0YHBIE U POJIUKOBBIE.

4.3.1 I1omasouHble TOPMO3HBIE CTEHIBI

PaccmoTpuM npuHIMN (QYHKIMOHUPOBAHUS CHUCTEMBl JUArHOCTUPOBAHMS TOPMO30B
IUIOIIAA0YHBIM cTeHA0M. CTEH/1 UMEET YeThIpe U3MEepUTENbHbIE TIIATPOPMBI, 110 JIBE Ha KaXKIYIO
OCb aBTOMOOWJISI, OCHAIEHHbIE JaTYUKaMH, M TNPUOOPHYIO CTOHKY, COCAMHEHHYIO C
aT(hopMaMH AEKTPHUUECKUM KaldereM.

B mpomecce auarHocTHpoBaHHS aBTOMOOMIb €O cKopocThio 6—10 kMm/4 Haezxaer
KoJlecaMH Ha IUIaTGOpMbl CT€HAA M TOPMO3UT. V3MepeHune TOPMO3HBIX CHJI OCHOBAHO Ha
U3MEPEHUHU TMepeMelleHusl IathopM, KOTOpOe IMPOMCXOIAUT 3a CUET BO3HUKHOBEHHUS CHII
MHEPLUU CUCTEMbl aBTOMOOUIIb — TUIAT(GOPMBI U CHJI TPEHUS MEXYy IIIMHAMU U TOBEPXHOCTHIO
wiarpopM. OTO TepeMelleHue, MPONOPIHUOHAIbHOE OOIIel TOPMO3HOW CcHie aBTOMOOWIIS,
¢uKcupyeTcss ¢ MOMOIIBI0 JTaTYUKOB, YCTAHOBJIECHHBIX IMOJ M3MEPUTENbHBIMH IIaT(HOPMaMHU.
Cursassl OT JaTYMKOB MEPENAIOTCsl B KOMIIBIOTEP, KOTOPBIA BbIACT HA JAMCIUIEH W MPUHTEP C
untepBanamu B 0,05 ¢ 3HaueHHs] MakCUMalbHOM TOPMO3HOM CHWIIBI, Ha JUCIUIEH — CBETOBYIO
MH/IMKALMI0 HEPaBHOMEPHOCTH TOPMOXKEHMS KOJIEC KaXJAOH OCH M 3HAu€HHe B IPOLIEHTaX
3P PEKTUBHOCTH TOPMOKEHHUS.

K HeocTaTkam IUIONIaI0YHBIX CTEH/I0B CIEAYET OTHECTH CIIEAYIOIIEee:



— 3HaYUTeNbHas IUIOIAh, TpeOyeMas AJis pa3MelleHUs] CTeHIa U pa3roHa aBTOMOOWIIS
nepe; Bbe3J0M Ha CTCH]I;

— 3aBUCHUMOCTh TOYHOCTHU W3MEPEHHsI TOPMO3HOW CHJIBI OT OTKJIOHEHHS HAIMPaBICHUS
IBHIKEHHUA aBTOMOOMISI OTHOCUTEIHLHO OCH CTEH/IA,

— HEeJIO0CTaTo4Has 0e30MacHOCTh MPOBEIACHUS paboOT Ha CTEHJAE MPH ABIKYIIEMCS
aBTOMOOUIIE;

— HE OTIPEACTSAIOTCS yIeIbHBIE TOPMO3HBIC YCHIIHS Ha KaXKJIOM KOJIeCe;

— HET BO3MOXHOCTU OIPEACTUTh YCHINE TOPMOXKEHHS CTOSHOYHBIM TOPMO30M MIpH
TPOTaHUHU aBTOMOOMJISI C MECTa; HE ONPEICISIOTCS YCHINS Ha MeAalTd TOPMO3a.

4.3.2 TopMO3HBIE CTEH/IbI POJIMKOBOrO (0apabaHHOTO0) THIIA

OTOT TUIl TOPMO3HBIX CTEHAOB Haubosee mupoko npumensiercs Ha [ITC u B myHKTax
rOCyJapCTBEHHOTO TEXHHYECKOTro OCMOTpa aBToMoOwmiedi. Ha cremmax Tectupyrorcs
ClIeNyIolMe IapaMeTphl. TOPMO3Has CWJIAa Ha KaXKIOM KOJIece; ylelabHas TOPMO3Has CHIIA,
K03(p(HUIIMEHT HEPaBHOMEPHOCTH TOPMO3HBIX CHWJI, YCHIIME HA OpraHax ympasieHus (menals,
PYYHHUK); BpeMs CpadaThIBaHHs TOPMO3HOH CHCTEMBI; TOPMO3HOM IyTh. JlOMOJHHUTEIBEHO
MIPOBOJIUTCS B3BEIIMBAHUE aBTOMOOMIIS HAa KaXJ10€ KOJIECO.

Crenapl 00eCHEUMBAIOT CIEAYIOIIME PEXHMBI KOHTpOJIA. pabouee KOHTPOJIBHOE
TOPMOKEHUE; SKCTPEHHOE TOPMOXKEHHUE; TOPMOKEHHUE CTOSTHOYHBIM TOPMO30M.

TopMO3HBIE POTMKOBBIE CTEHBI COCTOAT U3 CIEAYIOLIUX YaCTeH, U3TOTOBJIICHHBIX B BUIE
OTJENIbHBIA W3JENUH M COEIMHEHHBIX MEXAYy COOOH € MOMOINBIO 3JIEKTPHUECKUX Kalernei:
CHJIOBOH I1IKa(, M3MEpUTENIbHAS CTOMKA C MYIHTOM YIpPaBICHUS U JUCIUIEEM MO0 mpubopaMu
perucTpanyy napamMmeTpoB, OJJUH WU JIBA OTIOPHO-POJIUKOBBIX Oyioka (pUCYHOK 4.6).

Hanpasnerue
3aesna

1.1

Kones

Pucynox 4.6 - Kowmmiekranus poJMKOBOIO TOPMO3HOTO cTeHaa: 1 — omopHoe
yctpoiictBo (1.1 — st ieBoro kouseca, 1.2 — nns mpaBoro komneca); 2 — CHIOM3MEPHTENEHOE
YCTPOHCTBO; 3 — mIKa( AIeKTpOCUIOBON; 4 — npubopHas CToiika; 5 — MyabT TUCTAHIUOHHOTO
yIIpaBJICHUS

TopMO3HBIE CTEH/BI POJIMKOBOTO THIA BBITYCKAIOTCS JUIS JIETKOBBIX aBTOMOOMIIEH,
IPY30BbIX aBTOMOOWJEH U aBTOOYCOB, MOTOLMKIOB W HHOM JIBYXKOJIECHOW MOTOTEXHHKH.
CTeH/ibl IS JIETKOBBIX AaBTOMOOMJIEH MOHTUPYIOTCSI B IMPHUAMKH TJIaJIKOTO T10JIa, JUISl IPY30BbIX
aBTOMOOWMJIEH — Ha OCMOTPOBOM KaHaBe, /Ul MOTOLIMKJIOB YCTAHABIMBAIOTCS HEMOCPEICTBEHHO
Ha T0JIy.

B KOMIJIEKT TOPMO3HOTO CTEHJA BXOIUT CHJIOM3MEPUTEIBHOE YCTPOWCTBO s
OIpe/ieIeHUs] YCWIIMSl Ha TeJald TOPMO3a, NPUHIMIIMAIBHAS CXeMa KOTOpOro IoKa3zaHa Ha
pucynok 4.7. Jaruuk | kpenurcs k nemamu Ttopmosa, maHomeTp || — x pyneBomy kosjecy.
BHyTpeHHHE NOJ0CTH JaTYUKa K MAHOMETPA 3aI0JTHEHBI TOPMO3HOM KHUIKOCTBIO.
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Pucynok 4.7 — Cuiion3MepuTeNbHOE YCTPOICTBO Ul ONIPEEICHNs HAaXaTHs Ha Neaallb

TOpMO3a MPU AMArHOCTUPOBAHUU aBTOMOOUJIISI HAa POJIMKOBOM TOPMO3HOM CTeHfe: | — mardumk,
YKpeIUIIeMbIii Ha MeAainb TopMo3a: 1 — Kkoprmyc; 2 — KpbIKa; 3 — IITOK HAXHUMHOM; 4—
MeMmOpana; 6— 3axsar; || — nokassIBaronmii Ipudop, 3aKperIsieMblil Ha pylie: 5 — MaHOMETp

[Tpu HaxaTuu Ha MeAaIb TOPMO3a Yepe3 MITOK 3 JaT4MKa B MOJIOCTU MpUOOpa co3naeTcs

AABJICHUC, ITPOIMMOPIHUOHAIIBHOC HpHJIO)KCHHOﬁ CHIJIC.

OCHOBHO# 4aCThI0 TOPMO3HOTO POJIMKOBOTO CTEHJA SIBISIETCS OTOPHO-POIMKOBBIN OJIOK
(pucynok 4.8). B pame Oyioka pacnojararoTcsi JBa OTOPHO-CHIOW3MEPHUTEIBHBIX YCTPOWCTBA,
Ka)KJI0€ U3 KOTOPBIX COCTOUT U3 Mapbl ONIOPHO-IIPUBOIHBIX POJIUKOB, IPUBOA, U3MEPUTEIHHOTO
yYCTpOICTBAa TOPMO3HBIX CHJI, B3BEIIMBAIOIIETO YCTPONCTBA U KOHTAKTHOTO JaTYMKa BpalLlEHUs

KOJIECa.

I + _{_l
| [| Pucynox 4.8 - Omnopublii 070K
' Topmo3Horo  crena  ¢upmer  META
1\ (Poccus): a — oOmuii Bux, 06 —
N yCcTpoiicTBO Onoka: 7 — OCHOBaHUE; 2—
| 3] POJIMK OTOPHBIN; 3— MPHUBOJ; 4 — NaTYNK
D\\ TOPMO3HOM CHIIBI, 5 — POJIMK CIEIAIINi; 6
L+ e B — JIaTYUK NPOCKANIb3bIBAHUSA, [— JaT4uK
1.
- 2 ‘ Hae3/1a, 8— JaT4yuK Beca
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HpI/IHI_II/IH HU3MCPCHUA TOPMO3HBIX CHJI aBTOMOOMJII OCHOBaH Ha YPaBHOBCUINBAHUHN
JABWIKYHIECTO MOMCHTA, CO3/1aBACMOT'0 MPHUBOJOM CTCHAA U IIOABOAUMOTI'0 K POJIMKaM, TOPMO3HBIM



MOMEHTOM aBTOMOOWJISI OT CHWJI, BO3HUKAIOIIMX HA TOPMO3HBIX KOJOJKax W OapabaHax WU
IUTACTUHAX U JMCKaX B KaKJIOM KOJIece.

OYHKIIMOHUPOBAHUE POJIMKOBOTO CTEHJIa MOXKHO PacCMOTPETh HAa KOMOMHHUPOBAHHOMN
(CTPYKTYpHOU DIIEKTPHYECKON U MPHUHLIUITHAIBHON KHHEMAaTH4YecKoii) cxeme (pucyHok 4.9).
¢ % A N Pucynok 4.9 - KomOuaupoBaHHAas
CXeéMa pPOJMKOBOTO TOPMO3HOTO CTEHJA
CTC-3-CII ¢pupmer 'APO (Poccust): 1 —
MOTOP-PEAYKTOP C CHUIOU3MEPUTEITHHBIM
YCTPOMCTBOM; 2 — POJHK;, 3 — HaTYUK
KOHTAKTHBIM BpamieHus kojeca; 4 —
LemHast nepeaaya; JC —
CHJIOM3MEPUTEIIbHBINA JTaTUMK Ha TEIaliu;
YIB — nartyuk U YCWIMTENIb BECOBOU
U3MEpPUTENIBHOM cucTeMsbl; [IB — narumk
BpameHuss koneca; Y1, V12 —
YCUIMTEIH  JATYUKOB  BPAIIATEIBHOTO
MomeHTa (TopMo3HOW cuibl); (X) —
d R e cymmarop, —  auddepeHupyroree
YCTPOHCTBO — «Oosble-MeHbe»; P-U-
400 — xommetorep; IT — npuntep; BII —
OJIOK TUTAHUS

Ponuku 2 coenuHeHbl Mexay coOoil memHoM mepenadeld, 4To oOecreuyrnBaeT, ¢ OJHOU
CTOPOHBI, HAJCKHYIO IIepelady BPALLAIOIIEr0 MOMEHTA Ha KOJIECO, a C APYrOM CTOPOHBI, BBIE3]
aBTOMOOWMJIS CO CTEHJa MPH 3aCTOMOPEHHBIX POJIMKaX 0e3 MPUMEHEHUS MOJABEMHOH IJIONIA KU,
Ponvku onmparoTcs Ha JaTYMKHU Beca, Oyarogapsi 4eMmy MpoU3BOIUTCS 3aMep Beca aBTOMOOMII,
NPUXOJSIIErocss Ha OTHENbHOE KOJeco. DTH 3aMepbl HEOOXOAMMBbI JJIS pacyera yAeIbHOU
TOPMO3HOM CHJIBI Ha KOJIECE aBTOMOOMJIS.

[TpuBoa 1 podMKOB BBHINOJHEH B BUAE MOTOP-PENYKTOpPA, 3IEKTPOABHUraTeilb KOTOPOTO
COCTOMT M3 CTaTopa M pOTOpa, IPHYEM CTaToOp SABIAETCS MOABMKHBIM 3BeHOM. (raTop
YCTAaHOBJICH HAa paMe€ Ha IOJAIUUIIHMKAX, BCIEACTBHE YEro 3a CYET IEHCTBHUS PEAKTUBHOIO
MOMEHTa OH ITI0BOPAYUBAETCA B CTOPOHY, IIPOTUBOIIOJIOKHYIO BPALLIEHUIO POTOPA, U YEPE3 pbluar
BO3JICUCTBYET HA JAaTYUK CUIIOU3MEPUTEIIBHOIO YCTPOUCTBA.

Cursainsl OT AaTYMKOB Beca, TOPMO3HBIX CHJI U JaTYMKa BPAIIECHMs KOjeca MOCTYNaloT B
CHUCTEMHBI OJIOK KOMIIbIOTEpa, KOTOpBIM oOpabaTbiBaeT WX M BbIAAET HH(OPMAIUIO Ha
aHaJIOTOBbIC yKa3aTeJIbHbIEC IPUOOPHI UM B BUJE TA0JI0 HA TUCIUICH.

4.4 CreHapl IUIsl TUArHOCTUKUA M KOHTPOJS XOJOBOM YacTH U PYJAEBOTO YIPABJICHUS
aBTOMOOWJIA

4.4.1 CteH1pl KOHTPOJIS YBOJA aBTOMOOMIIS

OTH CTeHIbl MPEJCTABIAIOT COOON IUIOLIAI0UHOE YCTPOMCTBO, MiIaTgopmMa KOTOPOTO
UMEeT BO3MOXKHOCTb CMEILAThCSl B CTOPOHY, MPOTHUBOIOJIOXKHYIO CHJIaM yBOJa aBTOMOOWIIS ¢
TPAaeKTOPUU MpAMOIUHEHHOro nBMkeHus. [lo miaThopmoit pacnosokeH TaTuuK, Nepeaaroui
CUTHaJI Ha UH(POPMALMOHHOE Tabs10. ABTOMOOMIIIO JOCTATOYHO MPOEXaTh MO IIaThopMe OJHUM
KOJIeCOM, 4YTOObI Ha Tabjo 3aropenach CUTHANbHAs Jamma, HHQOpPMHUpYIOIAs omnepaTopa-
JMarHocta O TOM, 4YTO YIJIbl CXOXAEHHUS KOJEeC HE COOTBETCTBYIOT HOpME U Tpedyercs
yri1yOJeHHas AUarHOCTHKA MEXaHU3MOB YCTaHOBKH KOJIEC HA CIIELUATILHOM CTEH/IE.

4.4.2 Ctenapl JUArHOCTUKH MIOIBECKH aBTOMOOMIIS
Crenapl mpeqHAa3HAYEHBl [JIsI JUArHOCTUKU MPYKHHHO-aMOPTU3aTOPHOW CHUCTEMBI
noaBecku aBToMOOWIA. CTEHI COCTOMT M3 CHJIIOBOTO Mikada, mpuOOpHOW CTOMKH U Oioka



M3MEPUTENbHBIX IIACTHH. B O610Ke HaXoasTCcs BUOPATOPHI, MPUBOSIINE B KOJIeOaHUSI OTIOPHBIC
IUTACTUHBI W TIOJBECKY aBTOMOOWIIS, KOTOPBIM KOJIeCaMU CTOWT Ha IUIACTHHAX, W JAaTYUKU
M3MEpEeHUsl MapaMeTpoB BUOpanuu IiacTuH. PaboTa cTeHJa OCHOBBIBACTCS Ha peamu3allud
aAMIUTUTYIHO-PE30HAHCHOTO METOJa JMAarHOCTUKH KoJliebarenbHOW CUcTeMbl. BHavane
BUOPATOPHI COOOIIAIOT Yepe3 IUIACTUHBI MOABECKE aBTOMOOWIS BBIHYXKICHHBIE KOJICOAHUS C
3aJIaHHOM HAYAJIbHOM 4YacTOTOM, KOTOpas HaXOJIWUTCS B CBEPXKPUTHUECKOM JHANa3OHE
kosnebanuii. Konebanus moaBecku MpoXOAsT BECh IMANa30H HU3KUX YaCTOT U TOYKY pe30HaHCa
710 TIOJTHOTO TIpeKpalieHus KoJiebaHuid. 3aTeM BUOPATOPHI BBIKIIIOUAIOTCS U BKITIOYACTCSI CUCTEMA
pEruCTpaIyy aMILIATY/IbI H YaCTOTHI CBOOOTHBIX KOJIeOaHUH MOIBECKH. Pe3ynbTaThl H3MEpEeHUS
BBIJIAIOTCS B BHJIC IPpa)MKOB 3aBHCUMOCTH: aMIuuTyda (MM) — dactota kosebanuii (') u B
BUJIC MPOIIEHTOB OT MAaKCHMAaJIbHOTO 3HAYCHMsSI aMILIUTYJbI O JIEBOMY M IMPAaBOMY KoJecam
aBTOMOOMIIA.

4.4.3 Crennpl «10(T-IETEKTOPBI» JIs AUATHOCTUKH 3a30POB B COWICHEHMSX MOJABECKH U
PYJIEBOTO yIPaBICHUs aBTOMOOUIICH

CTeHpI MO3BOJISIOT BU3YaJbHO BBISBHTH JIIOQTH (JFOPT — 3a30p B KMHEMAaTHYECKON
nape, MPOSBISIOMIMNACA KaK OTHOCUTEIbHOE [BM)KEHHE OXBATBHIBAIOLIETO U OXBATHIBAEMOI'O
JJIEMEHTOB, MpPHU MPHIOKEHUH K 3BEHBSIM MEXaHM3Ma 3HAKOICPEMEHHON Harpysku) B
COWJICHEHHSIX TOJBECKH M pyJeBoro mexanm3MoB. CreHnsl (puc. 2.58) BhIyckaroTcs B Tpex
UCTIOJHEHUSAX:

— HamoJbHOTO (IS TPY30BBIX aBTOMOOWIJIEH) C HCHOJb30BaHHEM B aBTOHOMHOM
pexume;

— 3arnyOsieHHOTo (U1 JIETKOBBIX aBTOMOOWIICH) C WCIOJIb30BaHUEM B aBTOHOMHOM
peKUME U yCTaHABIMBAEMbIX HA OCMOTPOBYIO KaHaBY;,

— JJIs1 BCTpauBaHMs B IIaT(HOPMBbI aBTOMOOMIIBHBIX ITObEMHHUKOB.

CTeHIpl COCTOAT M3 TpeX yacTeil — TUAPaBIMYECKOW CTaHIMM, MEPEHOCHOTO IyJbTa
yIpaBJICHUs C JIAMIION MOACBETKH, ABYX omop. IlynbT U ruapaBiandeckasi CTaHLIUS COEIUHEHBI
MEXJy COOOH »dIIeKTpUYeCKMM KaleneMm, a THUJIpaBIUYecKass CTAaHIUS U ONOpbl —
TUJIPABINYECKUMU NuTaHTaMu. OMOpbI MPeCTaBIISAIOT COOO0H MIIACTHHBI, PACHIOJIOKEHHbIE B paMe
¥ MMEIOIIIE BO3MOXKHOCTh MEepPEeMENIaThCsl B IBYX B3aUMHO NEPHEHIMKY/SPHBIX HAIlPaBICHHUIX
B TOPU30HTAIBHOMN MJIOCKOCTH OT BCTPOSHHBIX B paMy T'HIPOLMINH/IPOB.

[TpuHiun fAEHCTBHS CTEHJAa COCTOMT B CIEAYIOIIEM: IpOBEPSeMbIil aBTOMOOHIIb
Hae3)kaeT MepeJHUMM KoJIeCaMHM Ha IUIACTHHBI M 3aropMaxuBaercs. [lnactuHam ¢ mynbTa
YIIpaBJICHHS JA€TCs KOMaH/Aa Ha BO3BPATHO- MOCTYMATENbHOE JBWKEHUE CHAaYaja Mo OJHOMY, a
3aTeM M0 JApPYroMy HampaBieHHI0. Bo Bpemsi kayaHus aBTOMOOWIIS IJIACTUHAMHM MEXAHUK,
OCMaTpuBasi MEXaHMU3Mbl IIOJIBECKM M PYJIEBOTO YIPABJICHUS, BHU3yalbHO OOHAPYKHBAET
UMEIOIIHECs JTIO(THI.

4.5 KoMOMHUpPOBaHHBIE CTEH]IBI OOIIEH TUArHOCTUKU aBTOMOOWIIS [T TUArHOCTHYECKHIX
yuacTkoB IITC 1 AMarHoCTUYECKUX JIMHUN MYHKTOB TOCYAaPCTBEHHOTO TEXHUYECKOTO OCMOTpa
aBTOMOOMIIEH

OTU CTeHIbl MPEACTABIAIOT CcO00N KOMOMHAIMIO TpeX CTEHJAOB — TOPMO3HOTO,
KOHTPOJIS yBOJAa aBTOMOOWIST ¥ JMAarHOCTUKHU TMoABeCKHM. KoMOMHHMpOBAaHHBIE CTEH/IHI,
oOecrieunBarOMue 3a KOPOTKUN MPOMEKYTOK BPEMEHH HE TOJBKO MPOBEPKY 3(PPEeKTUBHOCTH
JEUCTBUSL TOPMO3HOM CHCTEMBI, HO U TUATHOCTHUKY MOJABECKU U YITIOB CXOXKICHUS KOJEC, BeChMa
MPUBJICKATENBHBI JIJIS1 Y9aCTKOB MPUEMKH aBTOMOOMIICH B PEMOHT C UCTIOJIb30BAHUEM TPOIIECCOB
00I111el TMarHOCTHKH.

[TpousBoauTenu o00OpyAOBaHMS Jisi aBTOCEpBUCA NPEIaraloT KOMOMHUPOBAHHBIC
CTEH]IbI B JBYX HCIOJHEHUSX — C TOPMO3HBIMH CTEHJIaMH IUIOMIAJIOYHOTO WM POJIUKOBOTO
THUIIA ¥ TUIOIIAJ0YHBIMH CTEHAaMH YBOJIa aBTOMOOWJIISL M TUATHOCTUKH MOJIBECKH.

4.6 CTeHbl [J1s1 KOHTPOJIA U PEryJUPOBKH YIJIOB YCTAHOBKH KOJIEC



HomenknaTypa CTeHA0B Uil KOHTPOJIS U PETYIMPOBKH YIJIOB YCTAHOBKH KOJIEC HA PHIHKE
TEXHOJIOTUYECKOT0 O00OpYZOBaHUsS JJsl aBTOCEpBUCA JIOCTaTOYHO HIMPOKAa W MpeACTaBJeHa
pa3sHBIMH MOJCISIMH, HMMEIOIIMMHU DPAa3JIMYHbIe TPUHIUN JCUCTBHUS (M3MEpEHHs), COCTaB,
(byHKIMOHATBHBIE BO3MOXXHOCTH, TPEOOBAHHUS K MOHTAXY U IICHY.

CreHIbl 1711 KOHTPOJS W PETYIHPOBKM YIJIOB YCTAHOBKHM KOJIEC NMPEAHA3HAYEHBI IS
YIIIYOJIEHHOTO MO3JIEMEHTHOTO AMAarHOCTUPOBAHUS aBTOMOOWIIS € MOCIIEAYIOIIEH PerynupoBKOM
YIJIOB YCTAHOBKH KOJIEC, ITO3TOMY MX MPUMEHEHHUE IefIeco00pa3Ho Ha pabOYMX MOCTax B 30HE
TO u P unu cnermanusuposanHoM yuactke [ITC.

OCHOBHOE KOHCTPYKTHBHOE pa3jIMYUe 3TUX CTEHIOB OOYCIOBJICHO BHUAOM DJHEPTrUU
M3MEPUTEIBHOTO0 CHUIHAJIa, CIIOCOOOM €ro nepegadd OT JATYUKOB K MPUEMHOMY YCTPOWCTBY,
IPUMEHSEMOH cHCTeMO 00paboTKM MH(POPMAIIMH U Bbl1auu ee onepaTopy. C 3THX MO3HULUI BCe
CTEHJIbl MOXHO pa3AeiuTh Ha JIB€ TPYNIbl — CTEHABI C OecpoBOAHON HH(OPMAITMOHHON
CBSI3BI0 MEX/y JaTYMKAaMH U IPUEMHUKOM U TIPOBOJIHBIC (MM KOPAOBBIE) CTCHBI, VIl KOTOPBIX
XapakTepHO TO, YTO JATYUKU CBS3aHBl C MPUEMHUKOM CUTHAJIOB JJICKTPUYECKUMHU KaOEIsIMH.
[lepBas rpymnma CTEHJOB COCTOUT M3 MOJENEH, pa3lnyalonuxcss Mexay co0oil BUIOM KaHaia
nepenaun nHGopmauu (BUgoM SHepruu). K HUM OTHOCSATCS CTEHIIBI C ONITUYECKHM, JTa3EPHBIM,
UH(paKpacHbIM M pajJMoKaHaiamu nepenadn napopmaimu (pucynok 4.11). Bo Bropyto rpymmy
BXOJISIT CTEHJIbl ¢ KOMOMHUPOBAHHBIMHM KaHAJIaMU T€pelaud CUTHAIOB — MEXIY JaTYNKaMu
UCTOJb3yeTcd MH(PAKpACHBIM KaHal, a MEXJIy JaTYMKaMUd MU TNPHUEMHBIM YCTPOHCTBOM —
anekTpuueckuii (pucynok 4.12).

Pucynox 4.11 - becnipoBogHbIE€ CTEH/BI Ui KOHTPOJIS M PETYIUPOBKH YIIIOB YCTaHOBKU
konec: a — BORA 217 ¢upmbr HPA (I'epmanust) — MOJHOCTBIO HH(pPAKpacHbI CTEH[,
BBINOJIHEHHBIN 0 (hopmyne 8X4 ¢ oOpa3zoBaHHEM 3aMKHYTOTO M3MEPUTENFHOIO KOHTYpa; 6 —
RAVTD 5060 ¢upmer RAVAGLIOLI (Mramus) — moONHOCTBIO HH(MPAKPACHBIA CTEHI,



BBITNIOJTHEHHBIN 110 (hopMmyne 6X4 ¢ oOpazoBanueM [1-006pa3HOro M3MEpPUTEIHLHOTO KOHTYpa; B —
DSP 400 ¢upmer HUNTER (I'epmanusi) — cTeHa, BBHINOJHEHHBIH 1O Qopmyine 8x4 ¢
00pa3oBaHUEM 3aMKHYTOI'O H3MEPHUTEIBHOTO KOHTYpa, € HH(pPaKpacHbIM KaHAJOM CBS3H
JaTYUKOB ¥ PAJHMOKAHATIOM MEPeAadyn JaHHBIX Ha MYJIbT

CteHzpl, B KOTOPBIX MH(GOPMAIUS BBIBOJUTCS MPOESKTOPAMHU Ha 3KPaHbI C YIJIOBBIMU H
JMHEHHBIMU JICNICHUSIMHU, SIBJSIFOTCS YCTapeBIIMMH MOJCISMH M B HACTOsIEe BpeMs HE
BhINTycKatoTcs. CerojHs BCEe CTEHIbI MMEIOT KOMIIBIOTEPHYIO 00pabOTKYy CHIHAJOB M BBIBOJ
uHpOpMalMM Ha JIuCIUIed. B mamare KoMIbiOTEpa 3aKiaJbIBalOTCS CBEACHHS 00 yriax
YCTAaHOBKM  KoJieC ~ OOJNBIIMHCTBA COBPEMEHHBIX MOJIENICH  aBTOMOOWIJICH — pa3iUYHBIX
NPOM3BOAMTEIICH, @ TAKKE alTOPUTM TUArHOCTUPOBAHUS U PEKOMEHIAIUH 110 PETYITUPOBOYHBIM
omepanusM. Ha aucruiee BbICBEUMBAETCS HE TOJNBKO Ta0JO C JAQHHBIMU JTHUArHOCTUKH, HO H
nopsiiok (mo maram) JuarHOCTUpOBaHUs. 10 OKOHYAHWM JMArHOCTHPOBAaHUS Ha JUCILICE B
PEeKUME MYJIbTUILTHKALIMOHHOTO (PHIIbMA WILTIOCTPUPYIOTCS MOPSIOK U BCE ACHCTBUS MEXAHUKA,
HEOOXOAMMBIE JIJIs BBITIOJITHEHUS PETYTHPOBOYHBIX PadOT.

Pucynox 4.12 - KopnoBble cTeHABI A KOHTPOJISL M PErYIMPOBKH YIJIOB YCTAaHOBKU
kouec: 8 - RAV 1660 A ¢pupmbr RAVAGLIOLI (MTanust) — cTeHn, BBIOJIHEHHBIN IO (GopMyJIe
8X4 ¢ oOpa3oBaHMEM 3aMKHYTOI'O M3MEPHUTEIBHOTO KOHTYypa; O —IaT4yuK, 3aKperjeHHbIH Ha
kosiece (MOKa3aH DJIEKTPUYECKUI coequHUTENbHbIH Kabenp); B — C 100 ¢upmer HPA
(l'epmaHus) — CTEHJ ¢ MOTEHIMOMETPUYECKIMU JIaTYMKaMH, BHITTOJHEHHBIHN 110 opmysie 8X4 ¢
o0pa3oBaHUEM 3aMKHYTOT'O M3MEPUTEIHLHOI'O KOHTYpa

CreHpl TSl KOHTPOJS. U PETYIHPOBKH YIJIOB YCTAaHOBKU KOJIEC KOHCTPYKTUBHO COCTOST
U3 YeTHIPEX COCTaBHBIX YaCTel — JUArHOCTUYECKON CTONKM, KOMIUIEKTa W3MEPHUTEIbHBIX
OJI0OKOB, KOMILJIEKTa AepKaTeNeil U3MEPUTETbHBIX OJIOKOB, OTIOPHBIX YCTPOMCTB.

JlmarHoctuueckass CTOWKa TpPEACTaBisieT Cco00i BEPTHUKAIBHO OPHUEHTHUPOBAHHYIO
PaMHYIO WU MKa(QHYI KOHCTPYKIIMEO, BKJIFOUYAIOIIYI0 TPUEMHHUK CUTHAJIOB (1 OECITPOBOTHBIX
CTCHJIOB), CHCTEMHBII OJIOK KOMITBIOTEpA, MUCIUICH W mpuHTEep. B HepaboueM MON0KEHUU Ha
KPOHILITEHHAX CTOWKH YCTaHOBJIEHBI U3MEPHUTENbHBbIC OIOKM, Ha TMOJIKAX XPAHATCA AepriKaTeln
HU3MEpPUTENHHBIX OJIOKOB.

Wzmepurenbubie Onoku (pucyHok 4.13) mpeacTaBiisitoT COOOW OTACIbHBIC H3CIHS,
coJiepKalie KOPIyC M KOHCOJBHBIM KPOHIITEWH, B KOTOPHIX PACHOJIOKEHBI M3MEpPHUTEIbHbIC
JATYUKH, MY3bIPHKOBBIN YPOBEHb, KHOMKA KOMIICHCAIIMU OUCHHUS, KICTOYHUK MUTAHUS (TOJBKO B
070Kax OECHpPOBOJHBIX CTEHIOB) M pa3beM ISl COCIMHHUTEIBHOrO Kadens (TOJNbKO B OJIoKax
KOPJIOBBIX CTEHNIOB). M3MepuTenbHbIC OJOKM KPEIMSATCS Ha KOJIECe MPU MOMOIIU CIEIHATbHBIX
nepxkateneid. B omHUX MoOAENSX CTEHIOB BCE OATUYMKU COCPEJOTOYEHBI B HM3MEPHUTEIBHBIX
Omokax, B Jpyrux — OOJbIlas 4acTh, a HEKOTOpbIE IATYUKU PACIOJOKEHBI B OTMOPHBIX
YCTPOMCTBAX.
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Pucynox 4.13 - Wsmepurensubiii Omox nepennuit crenaa KJAC SK ¢upmsr AM/J]
(Poccust): 1 — kopiyc ¢ TaT4YMKaMu pa3Bajia, HAKJIOHA M OBOPOTA; 2 — ILITAHra; 3 — KOPILYC C
JIaTYMKaMH CXOXKACHUS; 4— KpBIIIKA JaTYUKa CXOXJIEHUsS, 5 — IocajoyHas BTyjlka, 6 —
KHOIIKA; /— pblUar poTopa JAaT4uKa CX0XKJEHUs; 8 — My3bIpbKOBBINA ypoBeHb; 9 — pyuka; 10—
pBluar poropa gaTdyuka noBopora; 11 — paspemsl

W3mepeHusi mpoBOAATCS C TOMOIIBI0 HWH(PAKPACHOTO JIyda, KOTOPBIA HampaBIseTCs
4yepe3 ONTHUYECKYK0 CUCTEMY Ha CBETOYYBCTBUTENBHYIO s4YelKy. PaspemieHue npuHuMaromen
kamepsl — 0,5' (cexynma — pmoinst rpanyca). Bee m3MepeHnss B TOPU3OHTAIBHOM IUIOCKOCTH
MPOU3BOAATCS JIBYyMsS MPOTHBOIOJIOXKHO YycTaHoBieHHbIMU CCD — kamepamu aaT4MKoOB,
paboTaoUIMMK COBMECTHO B peXXHME Iepeiada — MpUeM.

Bce naTumku ¥ M3nmydarenn U3MEPUTENbHBIX OJOKOB YCTaHOBIJICHBI TaK, YTO 0Opa3yeTcs
1100 3aMKHYTBIN (pucyHOK 4.14), mu6o [1-00pa3Hblil H3MEPUTENBHBIN KOHTYD, OJaroiaps yemy
€CThb BO3MOXHOCTb IIPOU3BOAUTH U3MEPEHMS BCEX YIVIOB YCTAHOBKH KOJIEC KaK IIEPEIHEH, TaKk U
3agHei oceil. BONBIIMHCTBO CTEHAOB, NPEACTABICHHBIX HAa pBIHKE OOOpPYIOBAaHUSA IS
aBTOCEPBHCA, MOTYT (DYHKIIMOHMPOBATh KAaK C YETHIPbMSI M3MEPHUTEIbHBIMH OJIOKaMH, TaK U C
JBYMSI, YCTaHABIMBAaEMBIMU II0OYEPEHO Ha IMEpeJHUEe M 3aJHHE KoJjieca, OO TOJIBKO Ha
NepeiHue yIpaBisieMble Koseca. EcTecTBeHHO, 4TO B 3TOM ciydae MX (YHKIMOHAJIbHBIC
BO3MOKHOCTH CYXKalOTCd, OJHAKO B LEJIOM PsAE CIyd4aeB OCTAIOTCAd JOCTATOYHBIMHU IS
YCIEIIHOTO UCIIOJIb30BaHUSA I TUarHOCTUKU U PETYJIUPOBKH YIJIOB YIIPABIIIEMBIX KOJIEC.

B xomrutekT nepxkareneil (3a)KMMOB) U3MEPHUTEIILHBIX OJOKOB BXOJST HECKOJIBKO THIIOB
KOHCTPYKILIMH, KOTOpble YCTAaHABIMBAIOTCS Ha JroOble KoJecHble Jucku. Hawmbonee
pPacIpOCTPaHEHHBIMU TUIIAMU JIE€p>KATENIeH SBIIIOTCS YHUBEPCAIbHBIE JAEPKATEIU C YETBIPBMS
peryaupyeMbIMH JlarnamMu; OBICTPOJEHCTBYIONIME JepiKaTenu, A KOTOpbIX He Tpedyercs
NPOBOJNTH OMNEPAIMI0O KOMIIEHCAMU OWEeHWs AucKa, W Aepkartenu tuma «QuUick» c Tpems
Janamu, IUIACTMAacCOBBIMU KOHTAKTHBIMHU HINWIBKAMHU U JONOJHUTEIbHBIMU 3aXBaTaMU IIHMHBI
JUIsL yCTAaHOBKU HA OKPAILCHHBIE JUCKHA U TUCKU KOJIEC U3 JIETKUX CIUIABOB.

B KOMIUIEKT CTEHI0B [UIsl KOHTPOJIS U PEryJIUPOBKU YIVIOB YCTAHOBKU KOJIEC BXOJAT JBa
THUIIA ONOPHBIX YCTPOMCTB — IOBOPOTHBIE IUCKHU IS IEPEIHUX KOJIEC U KOMIICHCALMOHHBIE
IUTACTHUHBI 715 3aJHUX KOJIEC.

[ToBOpOTHBIE TUCKU U MEPEAHUX KOJEC MOTYT OBITh BBINOJIHEHBI 0€3 NW3MEPHUTENbHBIX
JNaTYuKOB (AJ7Is1 CTEHNOB, B KOTOPBIX BCE JATYMKH pPa3MEIICHbl B W3MEPHTENBHBIX OJOKaX,
YKpEIUISIEMBIX Ha KoOJjecax) WIM C HW3MEPHUTCIbHBIME JaTdyukaMu. [lOBOpOTHBIE JUCKH
pasMelleHbl Ha MOJIIMITHUKAX B METAJNIMYECKOM IUIOCKOM OCHOBAHMM KBaApaTHON (GoOpMBI,
UMEIOIEM PY4YKH JUId ynoOCTBa TPaHCIOPTHUPOBAHHWA M YCTAHOBKM B THE3/I0 MOjJa WIH
wiatopmMy noabeMHUKA. [I0BEpXHOCTH TMCKa MOKPBITA KBAPLIEBBIM MIECKOM, YTO 00ECIIeYMBaeT
HAJEKHYIO CXBAaTbIBAEMOCTb C IIOBEPXHOCTBIO WIMHBI IIPU IOBOPOTE pyJieBOoro koseca. llpu



HaJIM4YMU B OCHOBAHUMU HAaTYUKOB HUX CBA3b C HOBOpOTHBIM JAUCKOM — BHCKTpOHHaﬂ
OECKOHTAKTHA.
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Pucynok 4.14 - 3aMKHYTBIi U3MEPUTEIBHBIM KOHTYp, CO34aBAEMBbIi B FOPU30HTAIBHON
IUIOCKOCTU MH(PPAKPACHBIMU AATYMKAMH CTEHJIA ISl KOHTPOJIS U PEryJIUPOBKH YIJIOB YCTAaHOBKH
kosiec Microline 4600-8 ¢pupmer HUNTER (I'epmanusi): 1—8 — koMOMHUpPOBAHHBIC TaTYUKH C
unppakpacueiMu m3nydatensmu; A, B, C, D, E, F, G, H — natuuku cxoxnaenus; |, K, P, Q —
natuuku [THOIT; L, M, N, O — naTuuku pa3Bana

KoMrieHcalmoHHbIe TUIACTUHBI YCTaHABIUBAIOTCS O] 33/IHUE KOJeca Ui BBITIOJHCHHUS
oIepaluy peryJIupoBKU cxoxaeHus. [1o pazmepam oxu ObiBaroT anuHHbIME (1050%X460X50 Mm)
u kopotkumu (450x460x50 mMm), oHM oOecreunBarOT MOBOPOT IMuiaThopmbl Ha *10° wu
HEKOTOPYIO CBOOOIY XO/1a JIJIsl BpallleHUs Kojeca.

B GecnpoBoaHbIX cTeHAax MHGOpPMAIMs HA AMATHOCTUYECKYIO CTOWKY MepeaaeTcs Io
OTJICIbHBIM KaHaJIaM OT KaXKJOro JaTyuKa, IPHU 3TOM Ui HAACKHOCTH Tepenadyu nHdopManuu
Ipd MOHTaXKE CTEHJAa Ba)XHO TOYHO COTJIACHO 4YEpTEeXKYy, YKA3aHHOMY B HWHCTPYKIUHU IO
AKCIUTyaTalll¥, PACHOJIOKUTh BCE COCTaBHBIE YaCTH CTCHJA, HAIpUMep, NpUeMHas pama
JMArHOCTHYECKON CTOWKH JIOJDKHA OBITh PACIIONOKEeHa CTPOrO 1O OCH MOJbEMHHKA, HA KOTOPOM
pacmomaraercsi aBTOMOOMIIb C YKPEIUIGHHBIMH Ha KOJiecax JaTYHKaMHU.

JInst KOpAOBBIX CTEHA0B MECTOPACIIONOKEHUE JUATHOCTUYECKOW CTOMKHU MO OTHOLIECHUIO
K aBTOMOOWJIIO C JaTYMKaMHM HE MMEET 3HAueHUs, TaK KaK JaTYMKU COCIUHEHBI CO CTOWMKOMU
aekTpuueckumu  kabensmu  (pucynok 4.15). Biaromapsi 3TOMYy CBOWCTBY KOHCTPYKIHH
KOP/IOBBIE CTEH/IBI C YCIIEXOM MPUMEHSIOTCS B KOMOMHAIIMK HE TOJIBKO C TTOJJbEMHUKOM, HO U C
OCMOTPOBOM KaHABOM.
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Pucynox 4.15 - Cxema coeiMHEHUS JaTYUKOB, ITyJIbTa YIPABICHUS U CUCTEMHOTO OJOKa
KOMITBIOTEpa JMarHocTU4eckoi croiiku crenaa Microline 4600-8 ¢upmer HUNTER
(Fepmanus): A — xommbrotep; B, C — nartunku u3MepuTebHbIX 070k0B; D — naTumku

HepeHUX MOBOPOTHBIX KPyroB, E — nmarymku 3aHUX MOBOPOTHBIX KPYroB (IOCTABISIOTCS T10
OTAEIBHOMY 3aKa3y); F— mysbT ynpaBieHus
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4.7 ObGopynoBanue It 0alaHCUPOBKH KOJIEC

banancupoBka kosieca B cOope — 3TO MPOLIECC PABHOMEPHOTO PacIpe/esIeHUs] MacChl
KOJIeCa 10 OKPYKHOCTH KaueHUsl.

CymiectByet JiBa BUJIA nucOanaHca: CTaTUYSCKH U AMHAMudeckui (pucyHok 4.16).

Pucynok 4.16 Buapl nucOananca: a
— craruueckui  gucbamadnc, 0 2 —
_ AIuHamuueckuil  aucOamanc; HII  —
{[IEHTpaIbHAs TIOCKOCTh BPAlleHHUs KoJeca,
iI'Tl  — ropusoHTaNBHAasg IOBEPXHOCTH
to6oma; 30 — 3akpanHa 06018

Ocb BRAWEHNRA
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HEeHTpansHas
0CH UHepLM

]

[Ipu craruueckom ngucbanmaHce Macca Kojieca HEPaBHOMEPHO  paclpeleieHa
OTHOCHUTEIILHO OCH BpAIlEHUs, IPU 3TOM OCh KOJIECA U €ro IIaBHas LEHTpalbHasi OCb UHEPLUU
napajuieiabHbl. B cTatnueckoM mojioxKeHUU TsKenasi yacTh KoJjieca Beerja okaxercs BHU3y. [lpu

BpalICHUHN KOJIECA 3a CUCT CMCIICHU A IECHTPAa MAaCC BO3HUKACT I.[CHTp06e)KHa$I CHJia MHCPpLUU FM,
paBHad 1O BCJIMYHNHEC



F,=map
rie M — HeypaBHOBEILIEHHAsI Macca KoJeca,

® — yrJI0Basi CKOPOCTh BpAIlIEHUs KoJjeca,

P — panuyc pacnoJIOKeHHs] HEYpaBHOBEIIEHHON MacCHl.

[lpu nBWKEHUM aBTOMOOWIISI CTaTUYECKUU JucOaliaHC BBI3BIBAET OHMEHHME Kojeca B
BEPTUKAJIBHOMN MIIOCKOCTH, BO3HUKAET BUOpAIHsI Ky30Ba, OCIAa0EeBaIOT KPEIJICHUS U CBApOUYHBIE
COGIIMHEHUS, YBEITMUMBAIOTCS 3a30pbl B KHHEMATUYECKUX Mapax MOJABECKH.

Jlunamuyeckuil nucOanaHCc — 53TO HEPaBHOMEPHOE paclipelleieHHe Macchl Kojeca
OTHOCHUTEJIFHO LEHTPAIBHOM MPOAOIBHON TNIOCKOCTH KaueHHsl Kojeca, IPU 3TOM OCh KoJieca U
ero TJaBHas IEHTpajbHas OCh WHEPLUMH IIepeceKaloTcss He B LEHTpe Macc WII
nepekpeniuBatotcs. [Ipu BpalieHuu Kojeca u3-3a HaJlM4rs HEypaBHOBEIICHHBIX MAcC BO3HUKAET
MOMEHT CHJI HHEPLIUHU, KOTOPBIN onpeaesnseTcs no popmyse

Mu=m-m2-p'Z’

rie  Z — Iieyo CUJI HHEePIUH.

[Ipu nBUKEHUM aBTOMOOWIS TMOJ JEHCTBHEM JWHAMHYECKOW HEypaBHOBEUICHHOCTU
IPOUCXOIUT OMEHHEe Kojieca B TOPU3OHTAIBHON MIOCKOCTH. Ha peranu pyneBoro mMexanumzma
(mpu nucOanaHce MEpeAHUX KOJIEC), Ha MOJIIUIHUKA CTYIHIBI JEHCTBYET 3HaKOIEpEeMEHHas
BBICOKOYACTOTHAsI HAarpy3ka, U OHM MHTCHCHMBHEE HM3HAIIMBAIOTCS. XapaKTEPHBIM MPU3HAKOM
Takoro aucOananca sBisercs Ouenue (BHOpaiys) pyjieBOTO KoJieca MPH OOJBIINX CKOPOCTSIX
JBY>KEHUST aBTOMOOMIIS.

[Toutn B 90% cny4yaeB aBTOMOOMIIBHOE KOJIECO, HE MPOIIE/IIee Mpolecc OaJaHCHPOBKH,
umeet 06a Buaa aucbananca. JIroboit Bua aucOanaHca BbI3bIBAET MATHUCTHIA H3HOC MPOTEKTOPA.
ITporecc GamaHCHPOBKH KOjeca OCHOBaH Ha OOIIEH TEOpUM ypaBHOBEIIMBAHUS BPALIAIOIINXCS
macc.

W3-3a mposiBI€HHST HEraTUBHBIX TOCIEJACTBUHA  HKCIUIyaTalliM  aBTOMOOWIS ¢
HEYPaBHOBEIICHHBIMU KOJIECAMHM PEKOMEHJAIMM aBTOMOOMJIBHBIX 3aBOJIOB IMPEIyCMATPUBAIOT
IpoBe/ieHNe O0aTaHCUPOBOYHBIX pabOT MOCIE KaXKA0T0 AEMOHTa)XKa — MOHTaXKa IIWHBI, PEMOHTA
IIMHBI, KAMEPbI UM UCKA, CMEHbI IUCKA.

Ha IITC u B aBTOMacTepckux OanaHCHpPOBKAa aBTOMOOHMIIBHBIX KOJIEC NMPOU3BOJUTCS HA
CIeLUAIbHOM  OOOpYAOBAaHUM, KOTOpOE€ Ha3bIBaeTcs  OalaHCUPOBOYHBIMH  CTaHKaMHU.
banancupoBOUHbBIE CTAHKM O CBOEMY HA3HAUYEHUIO OTHOCATCS K TPYIIE TEXHOJIOTHYECKOTO
000pyIOBaHusl, MPEIHA3HAUYCHHOTO JUIS TIPOBEJCHUS TUATHOCTHKU U PErYJIHPOBKH 00BEKTOB (B
JaHHOM Cily4ae aBTOMOOWIBHBIX Kojec). OHHM yCTaHaBIMBAIOTCS Ha pabo4nmx MecTax
IIMHOMOHTAXKHBIX YYaCTKOB.

CoBpeMeHHble ~ OalaHCUPOBOYHBIE  CTaHKM  MO3BOJSIOT — MPOM3BOAUTH  IOJHOE
ypaBHOBemMBaHue (OanaHCHPOBKY) aBTOMOOWIIBHBIX KOJEeC B cOOpe, MpU 3TOM Kojieca MOTYT
OBbITh YCTAHOBJICHBI HA ABTOMOOWIIE WIIM CHSTHI C HETO.

Jlnst GanaHCUPOBKHU KOJIEC MCIOJIB3YIOT OanancupoBounsie ctanku (bC), knaccudukanms
KOHCTPYKLIMH KOTOPBIX JaHa Ha pucyHke 4.17.
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Pucynox 4.17 - Knaccugukanust CTaHKOB JUIs 0aJlaHCUPOBKHM aBTOMOOMIIBHBIX KOJIEC

4.7.1 Crenpapl (cTanku) Juist 0aTaHCUPOBKH KOJIEC, CHATBIX C aBTOMOOMIISI

Crenppl (B psifie ciydaeB MX Ha3bIBAIOT CTAaHKaMHM) JUIS OATaHCHPOBKH KOJIEC, CHATBIX C
aBTOMOOWJISI, HAIIM HIMPOKOE IPUMEHEHHE B IIMHOMOHTAXHBIX AaBTOMAcCTePCKUX U Ha
cnenuanu3upoBaHHbix ydactkax [ITC.

[upokass HOMEHKJIAaTypa ¥ OOJIBIION THIIOPAa3MEpPHBIA psia Mojenel 6aTaHCUPOBOUHBIX
CTEHJIOB TNPEACTaBJICHbl HA pbIHKE OOOPYIOBaHUS JUIs aBTOCEPBHUCA 3HAYUTEIHHBIM
KOJIMYECTBOM  OTEYECTBEHHBIX U  3apyOexHbIX mpousBoauTenei. Haubonmee mmpoxo
NPEICTaBICHbl CTAaHKU JUI OaJlaHCUPOBKH KOJIEC JIETKOBBIX aBTOMOOWJIEH € TOPHU30HTAIBHO
PAacCIOJIOKEHHBIM ~ BajJioM, DJJIEKTPONPUBOJIOM WM PYYHBIM TPUBOJOM M KOMIIBIOTEPHOM
00paboTkoil quarHocTuyeckoi nadopmanuu (pucyHok 4.18).

banancupoBouHoe 000pymOBaHHE MOXET paboTaTh B OJHOW M3 TPEeX 30H KoJeOaHUU
U3MEPUTEIbHOM CHCTEMBl TOJA JCHCTBHEM CHUJI HHEPUUH HEYpaBHOBEIIEHHBIX Macc:
PE30HAHCHOM, 3ape30HAaHCHOM U Jope3oHaHCHOW. CoBpeMeHHblE CTEHAbl padoOTalT B
JOPE30HAHCHON o0sacTu Koje0aHWl, TaKk KaK HW3MEPEHUIO0 MOJBEpracTcs He aMIUTUTYyAa
KoJie0aHUH Kojieca OT HEYpaBHOBEIIEGHHBIX CHUJI, a AMHAMHUYECKHE PEAKIMU B MOJIIMITHUKAX
cTeHJa. Ban ctaHka ¢ yCTaHOBJIICHHBIM Ha HEM KOJIECOM PACKpyYMBAaeTCs 10 OIpPEeeCHHON
yacToThl (0T 250 06/MuH npu pydHoM npuBojie 10 800 06/MHUH MPH IEKTPOMEXaHUUECKOM), Ha
KOTOpPO#l (PUKCUPYETCSI MOMEHT HW3MEpPEHHsS CHJ, 3aJaHHBIA MPOrpaMMON BBIYUCIUTEIHHON
MaIllMHBI CTaHKa.

@OyHKIMOHANbHAs cXeMa OaJaHCHPOBOYHOIO CTaHKa JgaHa Ha pucyHke 4.19. B
BBIUMCIIUTENIbHYIO MAIIMHY CTaHKa 3aHOCSATCS MCXOJHbIE JaHHbIE AMAarHOCTHPYEMOTO KoJjeca:
AMaMeTp U IIUpPUHA IIUHBI, pa3Mepbl U THI Aucka. [IpuBoa cTaHka pasroHsieT Ball, MOCIE Yero
NPUBOJ OTKJIIOYAETCS, a BaJl U KOJIECO MPOJ0JDKAIOT CBOOOJHOE BpallieHue. B TakoM cocTosHUM
cucTeMa Bal—KOJECO IMpPEJCTaBIseT CO00H KoyebdaTelnbHYl0 CHUCTEMY, COBEPILAIOIIYIO
CBOOOJHBIE KOJIEOAHUS TMOJ JEHCTBHEM CHJI M MOMEHTOB MHEpIMH, BO3HMKAIOUIUX OT
UMEIOIIMXCS HEYpaBHOBEIIEHHBIX Macc KoJjieca. B pesynbrare neficTBHS CHJI M MOMEHTOB
MHEpLUUHU B MOALIMIHHUKAX Baja CTEHJa BO3HUKAIOT JMHAMUYecKue Harpys3ku. [Ipu BpameHuu
BaJla €ro 4acrora (PUKCUPYETCS UMITYJIbCHBIM JaTYUKOM, JTUHAMHMYECKHE HArpy3ku B OIOpax
Bajla M3MEPSIOTCS MbE30TEKTPUUECKUMH JAaTYMKAMM, a MECTOIOJIOKEHUe aucOazaHca
OTpeNeNIAeTCs]  UMITYJIbCHO-YAaCTOTHBIM ~ HMHIYKTHBHBIM  JTaTYUKOM, KaTyIlka KOTOPOTO
OXBaTBIBACT JIUCK C MPOPE3SMH, 3aKPEIJICHHbIM Ha BaJly CTaHKA. B BBIUMCIUTENBHYIO CUCTEMY
CTaHKa «BJIOKEHBI» IPOTPAMMBI pacyeTa IMHAMUYECKUX PEaKIni st pa3IuuHbIX Kosiec (IIHH U
JICKOB).
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Pucynok 4.18 - BamaHcHpOBOYHBIC CTaHKU JJIsi aBTOMOOMIJIBHBIX W MOTOLMKJIETHBIX
kosiec: a — monens Geodyna 980 ¢upmer HOFMANN (I'epmanusi) ¢ 8 mporpammamu s
pa3JIMYHBIX THIIOB IIMH M JUCKOB JIETKOBBIX aBTOMOOWJIEH M MOTOIIMKIETHBIX KoOJiec; 0 —
monenu RAV GP 4.126 RAV GP 4.128 ¢pupmer RAVAGLIOLL (Mtanus) ¢ 12 nporpammaMu
JUIL  IIUPOKONPO(UIBHBIX ¥ OOBIKHOBEHHBIX IIMH M pAa3IM4YHBIX THUIOB JIUCKOB C
OBICTPOICHCTBYIOIIUM THEBMATUYECKUM (PHKCATOPOM KOJIeca Ha Baly

BennunHa 1ieya CHIbI MHEPLUH ONPEAENAIOTCS KOHCTPYKLMEH 000pymIoBaHuS,
OCTAIIbHBIE 33/IAI0TCSI OMIEPATOPOM.

[Tociie ycTaHOBJIEHHUS 3HAYEHHS PEAKIIUI OIOP M X HalpaBieHUs (Yros a OTHOCHTEIBHO
ocu kojeca) DBM paccyMThIBAaET 3HAYEHHE MACC YPaBHOBEIIMBAIOUIUX TIPY30B, KOTOPHIE
JOJDKHBI OBITH YCTAQHOBJIEHBI HAa KOJIECE, M WX MECTOHAXOKIEHHE, YTOOBI JIUHAMHYECKHUE
pEaKIMu CTald PaBHBI HyIro. IIpy 5TOM CTaTHYECKHME Peaklud OT OOIIEro Beca KoJieca He
YYUTBHIBAOTCS.

Wupopmaiys 3amoiHseTcs M BblJaercs Ha Tabno B Buae 1mupp — Mace
YPaBHOBEIIUBAIOIINX TPY30B, U B BHJIE CBETOBOI'O CHIHAJa, YKa3bIBAIOIIETO, HA KAKOE MECTO
JIMCKA UX HaJ0 KPEMUTh.

Jlnst TouHOM GaaHCMPOBKU HEOOXOAMMO HE TOJBKO HAJIEXKHO 3a(DUKCHPOBATH KOJIECO HA
0aJIaHCHPOBOYHOM CTEHJIE, HO M TOYHO €ro IEHTPHPOBATH, T. €. COBMECTHTH PEAJbHYIO OCh
BpaleHus Kosieca (0Ch, OTHOCHTEIBHO KOTOPOU KOJIECO BPAIaeTCsl HA CTYIHUIIE ABTOMOOWIIS) H
OCh BpamieHus Bana craHka. CyIecTBYyeT HECKOJIBKO CIIOCOOOB IIEHTPUPOBAHUS KoJieca Ha OCH
crennaa (pucynok 4.20).
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Pucynok 4.19 - KomOuHHpoBaHHAas (KMHEMAaTHYECKash M CTPYKTypHash H3MEPHTEIbHAas)
cXeMa CTaHKa i OalaHCHPOBKH KOJIEC, CHATBIX ¢ aBTOMOOWIIA:1, 3 — Mbe30AaTYUKU YCUITHS; 2
— 3aJaT4MK HUCXOJTHBIX JAHHBIX IO KOJIECY M JUCKy (WMpHHA, auameTp, Macca); 4—
CpaBHHBAIOIIIEE YCTPOUCTBO; 5— DBM; 6— Tabno ¢ ykazaHueMm ypaBHOBEIIMBarommx macc P1
u P2 (7) u ceerognonamu (8), ykaspIBatoIIMMHU Ha yriioBoe pacrnojoxenue macc P1 u P2; Tax —
JaTYMK CKOPOCTH U TIOJI0KECHUS BaJia

[To ueHTpampHOMY OTBepcTHIO (a) KOJeca IEHTPUPOBAHUE OCYLIECTBIISCTCS KOHYCHBIM
ajantepoM 4 ¢ BHEIIHEH UM BHYTpeHHEN cTopoHsl aucka 1. KoHycHBIN agantep npuMeHseTcs
B OCHOBHOM JUIS CTaJbHBIX IITaMIOBAaHHBIX KOJEC M B Cly4yae, KOIJa IOBEPXHOCTh
LEHTPAJILHOTO OTBEPCTHS HE HMEET CJEeIO0B KOPPO3MHM M HM3HOCA. DTOT CIIOCOO MOXKET He
00eCreynTh XOpOLIEro IEHTPUPOBAHMS M3-32  HEBBICOKOM  TOYHOCTH  HM3TOTOBJICHHS
HEHTpalbHOro oTBepcTus. OJHAKO OH MOJIYYHJ IIMPOKOE paclpocTpaHeHHe Ojarojaps Tomy,
YTO OJAMH M TOT € KOHYC IO3BOJIICT YCTaHABJIMBATh KOJeca C PAa3IUYHBIMH pazMepaMu
LEHTPAIBHOTO OTBEPCTHS (YMEHBILIAET BPeMsl YCTAHOBKH KOJIeca).

a 0 € 2
Pucynox 4.20 - Cnocobbl W yCTpoiicTBa UEHTPUPOBAHHs Kojeca Ha Baily
0aJaHCUPOBOYHOIO CTaHKAa: a -— LEHTPUPOBAHHME KOJeca KOHYCHBIM aJanTepoM IO

[EHTPaTbHOMY OTBEPCTHIO; O — LIEHTPUPOBAHUE KOJIeCa MO KPEMEKHBIM OTBEPCTUSM BUHTOBBIM
32)KUMHBIM YCTPOHCTBOM; B — IICHTPUPOBAHHUE KOJIECA IO KPETMEKHBIM OTBEPCTHUSM (hIIaHIIEBBIM
32)KUMHBIM YCTPOHCTBOM; TI' — IEHTPUPOBAHHE KOJeca MO IEHTPAILHOMY U KPEHEeKHBIM
OTBEpPCTHUSIM BUHTOBBIM 32)KUMHBIM YCTPOWMCTBOM; 1 — KoJeco; 2 — 3aKUMHOE YCTPOMCTBO; 3
— Basl 0aJIaHCUPOBOYHOTO CTeHNa; 4 — KOHUYECKUH ananTep; 5 — duaHieBbIi anantep; 6 —
(dnaHIeBbIN aganTep A7 Kojiec 6€3 eHTPATbHOTO OTBEPCTHUSI; /— I[AHTOBBIN ajgantep

[To xkpenmexHbM oTBepcTUsiM (0 W B) LEHTPHPOBAHHE KoJieca OCYIIECTBISETCS
¢nanneBsIM agantepoM 5. B OonbIIMHCTBE ciydaeB A 0OJerdeHus momnajgaHus (IIaHIIEeBOro
ajantepa B KpPEMNEKHbIE OTBEPCTUS IPUMEHSETCd KOHMUYECKHMH ajanTep, KOTOpPBbIM IHpu
3aKpy4YMBAHUU 32KUMHOI0 YCTpOICTBa 2 yTamuBaeTcs BO (IaHel] Bajla CTeHJa. DTOT CIocod



oOecrieynBaeT BBICOKYIO TOYHOCTb, TaK KaK KOJECO LIEHTPUPYETCS TaK kK€, KaK W Ha CTYyNHULE
aBToMOOWIA. Heo0x01MMOoCTh IepeHacTpOrKHY afanrtepa i HEHTPUPOBAHHS Kojleca ¢ APYTUMHU
pasMepaMHl HECKOJIbKO yBeIM4YHMBaeT Bpems paboTel. Eciu Kkoseco He MMeEeT LEHTPAIbHOTO
OTBEPCTHUS WM €r0 AHaMeTp MEHbIIE JUaMeTpa pe3b00BOI YacTH Bajla CTaHKa S, UCTIOJIb3YIOTCS
crienualbHble (pIIaHIeBble ajanTepbl 6, TMO3BOJIAIONIME 3aKPEIUIATh KOJECO € BHYTpPEHHEH
CcTOpoHbl. [I0 HEHTpanbHOMY M KpENEKHBIM OTBEPCTHSAM I LEHTPUPOBAHUE IPOU3BOIUTCS
OJTHOBPEMEHHO ()JIaHIIEBBIM M IIAHTOBBIM 7 (CaMOpazKMMAIOMIMMCS) aJantepamMu. ITOT CHOCO0
oOecrieurBaeT HaMOOJIBIIYIO TOYHOCTh IIEHTPUPOBAHUS HA JIETKOCIIABHBIX KOJIECaX, MMEIOLINX
TOYHYIO MEXaHHUUYECKYIO 00pabOTKy IIEHTPaIbHOTO OTBEPCTHUSI.

Jlns  ypaBHOBeLIMBaHMs JaucOanaHca Kojeca NPUMEHSIOTCS — pa3iNyHble  BUJBI
0aJaHCUPOBOYHBIX TPY3UKOB. ['py3UKH C KperexHON CKOOOW yCTaHABIMBAIOTCS HA 3aKpauHy
o0ona. Ha nerkocmiaBHBIX JUCKaX KOJIEC JKeIaTelbHO MPUMEHSTh I'PY3UKH CO CHElHaIbHBIM
MIOKPBITUEM, IPENOTBPALIAIONIUM BO3HUKHOBCHHE KOPPO3MM B MECTE KOHTAKTa ABYX Pa3HBIX
MeTayuloB. HeakkypaTHasi yCTaHOBKAa TPY3HKOB C KpPEMEXHOW CKOOOM MOMKET NPHUBECTH K
MIOBPEXKACHUIO JTAKOKPACOYHOI'O ITOKPBITUS JUCKA KOJeca.

[ToMuMO  «yHHMBEpCAJIBbHBIX» TPY3MKOB CO  CKOOOW  BBIYCKAIOTCS  T'PY3UKH,
NpeHa3HaYeHHbIE Ui KOJIEC aBTOMOOWJIEH KOHKPETHBIX aBTompousBoauTeneil. OnHu
OTJIIMYAIOTCS OT KYHHUBEPCAIBHBIX» B MEPBYIO ouepeib (GopMoil U pa3sMepoM KpereXHOI CKOOBI.
Hanpumep, cymecTByrOT rpy3ukH ajs kosec ¢pupM-niponsBoaureneit Snonun (Toyota, Honda u
T. 1), ®pannuu (Renault, Peugeot u 1. 1), pupm BMW, Opel u T. 1.

YeM pnanmplie OT OCH BpAaLICHHs Kojieca HAaXOIUTCS OallaHCUPOBOYHBIM TPY3UK, TeM
OO0JIBIIYIO BETMUMHY JucOanaHca OH MOXET KOMIEHCHPOoBaTh. [1o3ToMy /1st ycTpaHeHHs OJTHOU
U TOW e BeNIMYMHBI JucOanaHca TpeOyeTcss MEHbIINN BEeC IPY3UKOB C KpEHeKHOW CKoOo# 1o
CPAaBHEHUIO C CAMOKJICIOIIIMMHUCS TPy3UKaMHU.

Camoxuieromyecss TPY3UKH HAKJIEMBAIOTCS HAa BHYTPEHHIO IOBEPXHOCTh 00073,
PACIIOJIOKEHHYI0 TOPU30HTAJIbHO. YCTAHOBKAa HAa BEPTUKAIBHYIO HIIM PACIOJIOKECHHYIO IOJ
YIJI0OM K TOPU30HTY IIOBEPXHOCTH MOKET IIPUBECTU K UX OTPHIBY BO BPEMS JBUKCHUS.

OTU Tpy3UKU MPUMEHSIOTCS B OCHOBHOM Ul JIETKOCIUIABHBIX JMCKOB KOJIEC, KOI'Za
KOHCTPYKLUSI 000/1a HE MO3BOJISIET pa3MECTUTh IPY3UK C KpENeKHOM cko0oi Ha 3akpauHe, MpH
0ajaHCUPOBKE TUCKOB CO CIMIIAMU U T. 1. IloBepXHOCTH KoJieca, Ha KOTOPYIO YCTaHABIIMBAIOTCS
CaMOKJICIOIIMECS IPY3UKH, TOJKHA ObITh TIIATEIBHO OUUIIIEHA U 00€3KUPEHa.

Kpome cTaHIapTHBIX CaMOKJICIOIIMXCS TPY3UKOB CYIIECTBYIOT TOHKHE CaMOKJICIOIIUECS
rpy3uku. TOHKHE TPY3MKHM HUCHOJIB3YIOTCS NMpU OalaHCHUPOBKE KOJEC, KOTOPHIE HEBO3MOXHO
0TOaIaHCUPOBATh CTAHJIAPTHBIMU CAMOKJICIOIIUMHUCS IPY3UKaMH U3-32 HEOOJIBIIOIO PACCTOSHUS
MEX]ly TOPMO3HBIMH MEXaHM3MaMH aBTOMOOMJIS M MECTOM YCTaHOBKM TIpYy3UMKa Ha Kojece
(crapmapTHble TPY3UKH 3aJ€BalOT 3a TOPMO3HBIC MEXAaHHW3Mbl ABTOMOOMJIS NPH BpAIICHUU
kousieca). Kak mpaBuiio, 6anaHCHpOBOYHBIE TPY3UKH BBITYCKAIOTCSl BECOM, KPaTHBIM 5 rpaMmam.

4.7.2 Crenppl 11 GaniaHCUPOBKH KOJIEC HA aBTOMOOMIIE

OTu cTeHAbl MpeAHAa3HA4YeHBbl Ui OSKCIPECC-AUarHOCTUPOBAHMS aBTOMOOWIICH Ha
yuactkax auarHocTuku [ITC u Moryr OBITh MCHONB30BaHBI ISl (PUHUIIHON OamaHCUPOBKHU
KOJIeC, TaK Kak MpH YpPaBHOBEIIMBAHMU YUUTBHIBAIOTCS BCE BpAIIAIONIMECs SJIEMEHTHI KoJeca:
[IMHA, TUCK, CTYIHIIA, TOPMO3HOM NUCK, KPENIEKHBIE IeTAIN KOJeca U MO IIHITHUKH.

Crenn mpencraBiser co0Ol  MOOWJIBHYIO ~ MOHOOJIOYHYHO ~ KOHCTPYKIIMIO  C
MOJKIIIOYAEMBIM 4Yepe3 JJIEKTPUYECKH KaOelb BBIHOCHBIM OJHHUM WU ABYMS JaTYMKaMHU
BuOpanmu. CTeHIbI C JABYMS JaTYMKAMH JalOT BO3MOXKHOCTh TMPOBOJUTH OalaHCHPOBKY
OIHOBPEMEHHO JIBYX KOJeC OJHOW Och. B HEKOTOphIX MOJENsAX CTEHAOB HMEeTCs
JTUCTAHIIMOHHBIN MyNIbT, TO3BOJIAIOMIMK YIPAaBIATh CTEHAOM W CHUMAaTh JIUAarHOCTHYECKYIO
MH(OPMAIINIO HAa PACCTOSHUH.

B kopmyce cTeH1a pacnoioKeHbl AIEKTPONPUBO/I PA3TOHHOTO IIKHBA C IBYXCKOPOCTHBIM
ANEKTPOJIBUTATENEM, JJICKTPOMArHUTHBIM TOPMO3 IIKHMBA, OJJEKTPOHHBIA OJIOK, TaHENb
yhpaBleHusl ¢ MoKasbiBaromumMu npubopamu wimn KK-aucrieem u UMITYJIbCHBIN U3TydaTelnb



CTpOOOCKOIMMYECKOTO THMA, paboTaomuii B BUAUMOW WM HH(pPAKpacHOH 0O0NacTH YacToT
AJIEKTPOMArHUTHBIX BOJH. PasroHHBIN (PUKIMOHHBIA IIKMB MMEET CHEelMaIbHBIM Mpoduib,
MO3BOJISIONIMN UMETh Ha/IC)KHbII KOHTAKT CO BCEMH THUIIAMH KOJIEC.

OyHKIIMOHANBHASA CXeMa CTeHJa jJaHa Ha pucyHke 2.21. Ilpouecc NHMAarHOCTUKH U
0aJaHCUPOBKU KoJjieca MPOBOAMUTCS B /iBa dTarna. CHayajna ycTpaHsSeTCsl CTaTUYEeCKUi aucbananc
KoJsieca, 3aTeM — JAMHaMu4ecKuil. [IpuHuum paboThl 3aKI0YaeTCsl B U3MEPEHUN aMIUTUTYIbl U
Y4acTOThI COOCTBEHHBIX KOJI€OaHU KOJIeca, YCTAHOBJICHHOTO Ha aBTOMOOMIIE.
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Pucynok 2.21 - ®ynkunoHanbHasi cxeMa 0alaHCHPOBOYHOIO CTEHIA Il OalaHCHPOBKU
Kojieca Ha aBToMoOmiie: 1 — pa3roHHbIM MIKUB, 2 — CTPOOOCKONUYECKUN H3IIydaTesb, 3 —
unaukarop (crpenounsiii mpudop wim XKK-unaukarop); 4 — koneco; 5 — TOpMO3HO# 1muT; 6 —
pblYar MOJABECKH; 7 — MaTYUK U3MEPEHUs aMIUTUTYAbI KoJeOaHuit

BrIBemeHHOE KOJIECO PacKpyuMBaeTCs MPHUBOJHBIM pa3rOHHBIM MIKMBOM 1 cTeHnma a0
YaCTOTbI, COOTBETCTBYIOLIEH CKOPOCTH ABWXKeHUs aBToMoOmiIs 120—170 km/4. 3ateM Tesexka
CTeHJa OTBOJMTCA OT KoJyieca. Ilpu ycTpaHeHMM cTaTWyeckoro jaucOanaHca JaT4uK
/KOHTAaKTHUPYeT C HWKHMM pbIYaroM IMOJBECKH, a NpPHU JWHAMHYECKOW OalaHCUpOBKE — C
TopMO3HBIM ImUTOM 5. KomnebaHus kojeca mnpeoOpa3yloTCss TaTYMKOM B IJIEKTPUUECKHUE
CUTHaJIbl. B 3JeKTpOHHBINM ONOK CTEHJa MOCTYMAIOT MMITYJIbCHl OT CaMbIX HIDKHHUX TOYEK
aMIUTUTYAHO-YaCTOTHOM ~ CHHYCOWJBI,  COOTBETCTBYIOIIMX  MOMEHTaM  IPOXOXKICHHS
HEYPaBHOBEIIEHHOW Macchl 4epe3 IUIOCKOCTh YCTAaHOBKM JarTdyuka. [lo BeJWYMHE aMIUIUTYIbI
AIIEKTPOHHBIN OJIOK PacCUUTHIBAET HEOOXOAUMYIO MACCy YPaBHOBEIIMBAIOUINX I'PY3HKOB, a IO
(aze — MeCTO pacroyoKEeHUsI IPY3UKOB OTHOCUTEILHO paHee HaHECEHHON METKH Ha KOJIeco.
IIpu ycTpaHeHMM cTaThyeckoro jaucOamaHca TPY3UKHM MaccaMM, pPaBHBIMH IIOJIOBHHE
ypaBHOBEUIUBAOIIEH Macchl, KpemsTcs Mo o0e CTOPOHBI JAMCKAa Ha OJHOW YIJIOBOM OTMETKe,
4TOOBI HE BBI3BATh JUHAMUYECKOIO AucOaIaHca, a MpU JUHAMUYECKON OanaHCHpOBKE—C JIBYX
CTOPOH JIUCKa I10 IMaroHaly, YToObl He BBI3BATh CTATUYECKOTO JucOanaHca.

4.8 OGopynoBaHue JUIsl TUarHOCTUKY aBTOMOOMJIBLHBIX ABUraTeNei

Jlnarnoctuka TexHudeckoro cocrostaus asurarens ([ABC) u ero cuctem (muraHwms,
OXJIKACHUS, 3a)KUTaHUsl, JIEKTPOHHOTO ynpaBieHHus W jp.) ocymecteisercs Ha [ITC kak B
nporecce oOmIed IUAarHOCTUKM aBTOMOOMJIS Ha YYacTKe MpPHEMKHM, TaKk U Ha pabouux
CMELUAIM3UPOBAHHBIX ITOCTaX MOTOPHOT'O Y4acTKa, rae Bexyrces pabotel mo TO u P aBurarenei.
Kpome »5TOro, cerogHss MOIY4YMIM UIMPOKOE pACIpPOCTPAaHEHUE CHEIHMATU3UPOBAHHBIC
aBTOMACTEPCKHE 110 JTUArHOCTHUKE U PErYJIUPOBKE OSJICKTPOHHBIX CHUCTEM MHKEKTOPHBIX
JBUTraTelNeil IETKOBBIX aBTOMOOMIIEH.

Paznuuator nuarnoctuky JABC crenmoByto u OeccTeHnoByro. B mepBom ciydae s
auarHoctuk JIBC ucnonb3yroTcs TATOBbIE CTEH]Ibl, BO BTOPOM — JHArHOCTHKA MPOBOJUTCS C



TIOMOIIBIO TIEPEIIBIKHBIX (MOOMIIBHBIX) IUArHOCTHYECKUX KOMIUIEKCOB, MEPEHOCHBIX MPUOOPOB
U UHCTPYMEHTOB.

[To ¢yHKIMOHANTBHOMY Ha3HAUEHHUIO JMArHOCTUYECKOE OO0OpYyIOBaHHE MAEIUTCS Ha
rpynmsl o Bujgam cucreM /IBC, Hanmpumep, npuOOpsI 7Sl AMATHOCTHKH 3JICKTPOHHOM CUCTEMBI
ynpasnenus: asuratenem (JCVY]I), razoananus3atopbl IUis KOHTPOJII COCTaBa OTPaOOTABIIMX
ras3oB U JIp.

[To BHY KOHTPOJUPYEMOTO MM U3MEPSAEMOT0 CUTHANA JUAarHOCTHYECKOe 000pyI0BaHNE
MOXHO OOBEAMHUTH B CIEAYIOIIUE TPYHNbI: Ui KOHTPOJAS M M3MEPEHHS 3JIEKTPHUECKUX
BEIIMYUH, TEMIIEPATYpPHBIX IApaMETPOB, OTHOCUTEIBHOIO  JABJIICHMS, MEXAHUYECKUX
[apaMeTpoB, XUMHUYECKOI'O COCTaBa.

B 3aBucumMOCTH OT LEIEBOIO HAa3HAYECHHWS U HOMEHKIIATYpbl M3MEPSEMbBIX BEIUYMH
CTeHJI0BO€ 00OpyJOBaHUE, MPUOOPHI U UHCTPYMEHTHI i auarHocTuku JIBC moryt ObITh
YHUBEPCAJIbHBIMH, KaK, HalpuMep, MOTOPTECTEp, WU  CIECLHUAIU3UPOBAHHBIMH,  KaK
KOMIIPECCOMETP.

4.8.1 OOGopynoBanue s guarHoctukn OCVY]J[ W HMHOro 31eKTpooOOpyIOBaHUS
JBUTaTeIbHOW YCTAaHOBKU aBTOMOOMIIS

B o1y rpynmy oO6opynoBaHUS BXOAAT JMAarHOCTUYECKHE KOMIUIEKCHI, CKaHEpHl,
MOTOPTECTEPHI, TUArHOCTUYECKUE TECTEPbI, U MYJITUMETPHI.

JInarHOCTHYECKHEe  KOMIUIEKC  TpeAcTaBiseT  co0oil  yHMBepcalbHBIA  Habop
JMAarHOCTUUECKUX CPEJICTB, MNEPCOHAJBHBIH KOMIBIOTEP C 3aJOKEHHOM JIMarHOCTHYECKOM
IUIaTOM, MPUHTEP, MOHUTOP, CKAaHEp W HAOOP COENMHUTENbHBIX KalOesel, CMOHTUPOBaHHbIE Ha
MEePEABUKHON CTOMKE.

CkaHep — DJEKTPOHHOE YCTPOMCTBO, MO3BOJISAIONIEE CUUTHIBATH JUATHOCTUYECKYIO
MHPOpPMALIMIO C PA3IMYHBIX JJIEKTPOHHBIX CHUCTEM aBTOMOOMJII W TepelaBaTh €€ B
nepcoHanbHbI KommbloTep. Ckanep Moxer pabotare B mape ¢ IIK wim aBroHomHo. B
MOCNIEIHEM Clydae OH HUMeeT JAMCIUIeH I TEKCTOBOIO MM Trpaduyeckoro BBIBOAA
JMarHOCTUYECKO nHpopMaLuu, HanmpuMep KoaoB omrndok ICY /.

MortopTectep — MNOPTATUBHBIN NPUOOP, BKIIOYAIOUIMH HECKOIBKO H3MEPHUTEIbHBIX
npuOOPOB Ul U3MEPEHUS JIEKTPUUECKUX BEIMYUH U MPOLECCOB, MPOTEKAIOMINX B PA3INYHBIX
cucremax JIBC. B oTaenpHBIX MOJAENSIX MOTOPTECTEPOB MPEAYCMATPUBAIOTCS HPOTpaMMHast
NOJIIep>KKa U BO3MOXKHOCTH CThIKOBKH € TIK.

JINarHOCTHYECKUI TecTep — MOPTATUBHBIA MPUOOp A MPOBENEHHs IUarHOCTUKU
otnenbHbIX cucteM JIBC B TECTOBBIX peKHMax.
MynbTUMETp — TMOPTATUBHBIA NPUOOP i U3MEPEHUs 3JIEKTPUUECKUX BEITUUYUH

(HaHpH)KeHI/Ie, TOK, COHpOTI/IBJIeHI/Ie).

4.8.2 I"'a30aHanu3aTopsl

['a3oananmu3aTtopsl —  MOpTaTUBHBIE HpUOOpPHl ¢  LU(POBOM  MHIMKAIUEH,
NpeHa3HaYCHHbIE Ul aHalIu3a COJEPXKaHUS OTAEIbHBIX KOMIIOHEHTOB XMMHUYECKOI'O COCTaBa
0oTpa0OTaBUIMX Ta30B OEH3WHOBBIX M JU3EJIbHBIX aBTOMOOWIBHBIX jBurareneil. I[Ipubop

OLIGHUBAET TMPOLIEHTHOE COJCpPKAHUE YEThIpeX KOMIIOHEHTOB — okcuja yriepoga — CO,
HenpeaenbHbIX yrieBogopogoB — CH, aByokucn yrnepoma — C02, kuciaopoma — 02
CoBpeMeHHbIE Ta30aHAIM3ATOPbl — TOCTPOCHHBIE MO MOJIYJIBHOMY MPHUHIMILY HPHOOPHI,

UMCIOIINC IMyJbT JAUCTAaHIIMOHHOI'O mporpaMMHOro YIIpaBJICHUA, obecneunB aromuc
BO3MOHOCTb HU3MEPATbL TEMIICPATYPY OTXOAAIINX Ta30B U YCTAHABIMBATHL 3aBHUCHUMOCTH
KOJIMYCCTBCHHOI'O COACPIKAHUA KOMIIOHCHTOB OT YHCJIa O60pOTOB KOJICHYATOI'O Bajia Z[BC

4.8.3 CtpoOoCKOIIBI

ABTOMOOMIIBHBIE CTPOOOCKONBI — MPUOOPHI J1JIsl IPEPHIBUCTOrO HAOIIOAEHHUS OAHOTO U
TOTO K€ TOJOKEHHs Bpalllalolerocss O0beKTa, HalpuMep IIKWBAa MPUBOJA BEHTHIIATOPA,
KOTOpBIH  TOSTOMY  BH3YyaJIbHO  NpEACTaBiseTcs  HENmoABWXKHBIM.  [Ipubop  umeer



CTpOOOCKOMUYECKYIO JIAMITY, M3JIy4Jarollyl0 MMITYJbChl CBETa C YAaCTOTOW BpalleHHs OOBEKTa,
JUISL 9€r0 B CHUCTEMY YIPaBJICHUS JIaMIIbI BCTPOEH AATYMK, KOTOPBIA MPUHUMAET CUTHAJBI OT
oObekTa HaOMOAEHHs, JHUOO CTOPOOOCKOIN MOAKIIOYAETCS K JaTYUKy YacTOTHl 0OOpOTOB
kosnenyaroro Bana JCY/[. CoBpeMeHHbIE CTPOOOCKOIBI — MPHOOPHI C IBETHHIM HU(POBHIM
KK-mucrneeM, npenHazHaueHHbIC U PETYIUPOBKU YTJIa ONMEPEKESHHUS 3KUTaHUS WM JPYTUX
pabor, rae TpedyeTcs HabI01aTh ONPEAeICHHOE MMOJIOKEHHE KOJICHYaTOTroO Bajla B MPOLIECCE €ro
HETNPEPHIBHOTO BPALICHHUS.

4.8.4 TTpuGops! 1st TMarHOCTUKYU LIUJIMHIPO-TIOPIIHEBOH U KinamanHoi rpynn JIBC

B o1y rpymmy oO6opydoBaHHsS BXOIAT ITHEBMOTECTEPHl, KOMIPECCOMETpPHl U
Komnpeccorpagsl. JIMarHocTHKa LIMIMHIPO-TIOPIIHEBOM M KJIANAHHON TPYHN MPOBOJUTCA
METOJIOM TE€PMETHYHOCTH pPabouynx 00beMOB. CyThb 3TOr0 METOJa 3aKJIIOYaeTCs B TOM, 4YTO
HaAmopuIHeBas nojocth muiuHapa JIBC B omnpeneneHHBIX MONOKEHHUAX KOJEHYATOro Baja
JOJDKHA OBITH repMeTH4HO#. IIpoBepKy repMeTHYHOCTH MPOU3BOIAT C MOMOINBIO MPHOOPOB,
U3MEPSIIOIIUX JaBJICHHE BO3IyXa — MaHOMETPOB, IO3TOMY BCEe OOOpYAOBaHHE ITOW TPYIIIBI
MMEEeT B CBOEM COCTaBE MAaHOMETPUUYECKHE U3MEPUTENIbHBIE YCTPOIICTBA.

[THeBMOTECTEPHI TMPEACTABISAIOT COOOH NPUOOpP, B KOPIyCE KOTOPOTO HAXOAUTCS
MUHHUATIOPHBIN KOMIIpeccop, GUIBTP TOHKOM OYMCTKU BO3/yXa U MaHOMETP. B KOMITJIEKTHOCTb
[THEBMOTECTEpa BXOJAAT TaKXKE BO3AYXOIPOBOJbI, OBICTPOCHEMHBIE MY()TBI M KOMIUIEKT
HaKOHEYHHKOB.

Komnpeccomerp — py4dHOit mpubOp, COCTOSAIINI U3 MAaHOMETPA, MOJ- COSAUHUTETLHON
TpYOKM M HaKOHEYHHKa C 3allOpHBIM 30J0THUKOM. Kopmyc MaHomeTrpa aist yoOcTBa pabOThI
BBINOJIHEH 330/1HO ¢ pykosiTKoil. Ilkana mpubopa nporpagyupoBaHa B 6e3pa3MepHbIX €AUHUIIAX
KOMIIPECCHH, a CTpeika (UKCHUPYETCS B IOJ0KEHHUH, COOTBETCTBYIOIIEM MAaKCHUMAIbHOMY
M3MEPEHHOMY JIaBJICHMIO 3a IMKJI u3MepeHus. [lng cOpoca naBieHUsT UMeEETCsS BBITYCKHOM
KJIaraH.

Komnpeccorpad otianyaercs 0T KOMIPECCOMETPa TEM, YTO OH PErUCTPUPYET JaBICHUE C
MIOMOIIIbI0 MAaHOMETPUYECKOTO H3MEPUTENs, CBA3aHHOro ¢ rpadomnoctpouteneM. Pe3ynbraTh
U3MEpEeHUsl HAHOCATCSA Ha OyMakHYIO KapTouky. [IpuOop mmeeT KopIyc ¢ pacrosioKEHHBIMU B
HEM H3MEPHUTENBbHON W PpEerucTpupyromeil CHUCTeMaMHu, THOACOSIMHUTEIbHYI0 TPYOKy U
HaKOHEYHUK.

4.9 ObopynoBaHue sl KOHTPOJISI TEOMETPUH KYy30BOB JICTKOBBIX aBTOMOOMJICH

JIiss  KOHTPOJISI TEOMETPUM KY30BHBIX JJICMEHTOB U TIPOCMOB JIOKyMEHTAIUEH
MPOU3BOJIUTENICH aBTOMOOWJICH TMpeiaracTcs ONpECICHHAs COBOKYITHOCTh KOHTPOJIBHBIX
TOYECK, UMEIOIIUX KOOPIMHATHBIC Pa3Mepbl OTHOCUTEIBHO BBIOPAaHHOW W3MEPHUTEIBHOUN 0a3bl U
pa3MepHbIC PACCTOSIHUS BO B3aUMHOM PACIOIOXKECHUHU. BBIMOIHUTH KOHTPOJIb TEOMETPUU Ky30Ba
— 3HAYUT ONPEICIUTh KOOPIUHATHI BCEX KOHTPOJBHBIX TOUYEK M CPABHHUTh UX C 3aBOJICKOM
0a30ii JaHHBIX.

Onepani MO KOHTPOJK TE€OMETPUM Ky30Ba MOTYT BBINOJHSATBCS Ha dTare
JMarHOCTUPOBAHMS TOBPEXKICHUI Ky30Ba, MPH YCTpaHEHUHM nedopMaiuii Ky3oBa H IpH
KOHTPOJIE KauecTBa Ky30BHBIX paboT. s stux neneit Ha [ITC ucmnonb3yroTcss KOHTPOJIBHO-
WU3MEPUTENIbHBIC HHCTPYMEHTBI, IPUCIIOCOOJICHHSI U CTCH/IBI.

4.9.1 KoHTpOJIbHO-U3MEPUTEIbHbIE HHCTPYMEHTBI U IPUCTIOCOOICHUS

K HuM oTHOCSTCS yHUBEpCaIbHbIE JIMHEHKH, PYJACTKH U IITAaHTCHIIMPKYJIH, ClIe[HalIbHbIE
IITaHT€HUHCTPYMEHTHI (JIMHEHKH U IITAaH€HPEHCMYCHI), a TaKKe MaOIOHBI.

CrnenuanbHble JIMHEMKH COCTOSIT U3 IUTAHTH, Ha KOTOPYIO HAHECEHA WJIM HE HaHEeceHa
M3MEpUTENbHAs 11IKaJIa, HEMOABMKHOTO U MOABUKHOI'O HAKOHEYHHUKA.

Ky30BHBIE IITaHreHpPEWCMYChl MPEJICTABIAIOT €000  INTATMBHYIO INTAaHTy C
M3MEPUTENbHOM KO 1 BBIABIXKHYIO TMHEHKY C H3MEPHUTEIBHOM IKAN0H 1 HAKOHEYHUKOM.

Ky3oBHble 11a00HBI OBIBAIOT JIBYX BHUJOB — JUIsi KOHTpPOJIS HPOEMOB Ky30Ba M JUIs
¢ukcanuu Ky3oBa Ha pame creHaa. [llaGmoHbsl mepBOro BUAAa HMMEIOT KOH(UIypaluio,



UACHTUYHYIO KOH(UTYpaluy KOHTPOJIUPYEMOTO IPOEMa Ky30Ba, M BBITIOJIHEHBI C IOIyCKaMH Ha
MOPSAZIOK JKECT4Ye, YeM YKa3aHHbIe B KOHCTPYKTOPCKOM TOKYMEHTAIlMM Ha JAaHHBIA HJIEMEHT
KYy30Ba.

[ITabmoHBI BTOPOTO BHJAA MpeIHa3HAUYEHB! JJIsI UCTOJIb30BAHUS COBMECTHO C Ky30BHBIM
craneneM (pucyHok 4.22). DTu 1iaONoOHBI BBIMYCKAIOTCA KOMIUIGKTHO JUIS KaXKJIOH MOJCITU
aBToMoOmisA. Kaxnplii 1mabmoH pa3pabareiBaeTcsl MOJ CBOIO KOHTPOJIBHYIO TOUYKY Ky30Ba H
JIOJDKEH YCTAaHABIMBATBCS Ha paMy CTamens, KOTopas SBIAETCS H3MEpUTENbHON 0a3o0if, B
KOHKPETHOM MecTe.

Pucynox 4.22 - Cucrema mabiaonoB MZ nnst ycranoBku Ky3oBa Ha cranens SEVENNE
¢upmbl SELETTE (Dpanmnus)

[Tabn0H npencTaBiisieT co0OW CUIOBYIO KOHCTPYKLHMIO, UMEIOIIYIO TOCAJJOYHbIE MECTa U
OBICTPOJCHCTBYIOIIMI 32)KUM, XapakKTEePHbI Uil JaHHOM TOYKM IJIaT(GOpMbl Ky30Ba.
JedopmupoBaHHBIi Ky30B Kak Obl HAaca)kMBaeTCs HAa OYEHb TOYHYIO U TPOUYHYIO KOJIOAKY.
[ITabnoHBI 6€3 MPOITyCKOB MOBTOPSAIOT BCIO CETh KOHTPOJBHBIX TOYEK MOBPEXKIECHHOTO KYy30Ba,
YTO TMO3BOJSIET HArJsSAHO BBIABUTH  Je(QOPMHUPOBAHHBIE y4yacTKU 0e€3  MpPOBEICHHUS
JOMOTHUTENbHBIX 00MepoB. Kpome »5Toro, maGiioHbl, SBIAACH CHJIOBBIMH 3JIEMEHTaMH,
3HAYUTEIBHO MOBBIIMAIOT JKECTKOCTh Ky30Ba M 00ECHEUMBAIOT COXpaHEHHWE T'€OMETPUH TNpHU
NPUIIOKEHUN K HEMY JIFOOBIX TATOBBIX YCHIIUH.

OCHOBHOM HENOCTAaTOK IIAOJIOHHOW CHUCTEMBI W3MEpPEHHUs TeOMETpUU Ky30Ba — €€
Ype3BbIYAHO y3Kas crernuanu3anus (Ha KaxIylo MOJeIb Ky30Ba — CBOM KOMIUICKT, B
komnanuu SELETTE — ocHOBOMOJIO)KHUKE MMIAOJIOHHOIO METOMd, — HUMEETCS HECKOJIBKO

TBICAY KOMHJIGKTOB) H, KaK CJICACTBUC, OUYCHb BBICOKAA ILICHA.

4.9.2 U3smepuTenbHBIE CTCH/IBI

Crenapl 1Isi M3MEpPEHHS M KOHTPOJII TEOMETPUU Ky30Ba BBIMYCKAIOTCS Kak s
aBTOHOMHOTO TIPUMEHEHUs, TaK M AJi1 pabOThl COBMECTHO C TATOBBIM KY30BHBIM cTameneM. B
MOCJIETHEM CTy4ae U3MEPUTENbHBIN CTEH] SBIISETCS YaCThI0 KOHCTPYKIIMU cTamess. B crengax
UCTIOJIL3YIOTCS M3MEPUTENbHBIE CHCTEMBI, pEaM3yIONINe H3MEPEHUS B MPSMOYTrOJIbHON
MPOCTPAHCTBEHHOH, MOISPHON MPOCTPAHCTBEHHOW M KOMOMHHUPOBAHHOM CHUCTEMax KOOpIUHAT.
[To Buay monmydeHHs W Tepenaydl U3MEPUTENBHOTO CUTHANA CTEHABl MUMEIOT H3MEPHUTEIbHBIC
CHCTEMbl MEXaHHYECKHE, DJICKTPOHHO-MEXaHUYECKHEe, ONTHUECKUE, YIbTPa3ByKOBbIE (PUCYHOK
4.23). Bce wusMepuTelbHBIE CHCTEMBI, KPOME MEXaHHUYECKOH, COBPEMECHHBIX CTEHIIOB
COMPSATAIOTCS C TEPCOHANBHBIMH KOMIIBIOTEPAMH, B KOTOPBIX 3alI0KEHBI 0a3bl JaHHBIX II0
Ky30BaM pa3IMYHBIX MOJIENEH aBTOMOOMIICH pa3HbIX MPOU3BOAUTENCH.



(7] é

Pucynox 4.23 - V3MmepuTenbHble CTEHBI Ui KOHTPOJISI F€OMETPUU Ky30BOB JIETKOBBIX
aBTromoOmiei: a — METRO 2000 ¢ MmexaHM4YecKO# M3MEPHUTENILHOM cucTeMol (M3MEepeHus: — B
npsSMOYTOJIbHOM cucteme koopauHar) pupmel SELETTE (dpanmwst); 6 — NAJA ¢ 351eKTpOHHO-
MEXaHUYECKOW cucTeMoi (M3MepeHus — B MOJIIPHOH cucteme koopauHar) ¢upmbl SELETTE
(Opannust); B — PMS ¢ koMOMHUpPOBaHHO# (yJIbTPa3ByKOBOW M MEXaHUYECKOW CHCTEMOM
u3MepeHus B noisipHoii cucreme koopaunar) WEDGE CLAMP SYSTEM (Kanana)

MexaHn4ecKue U3MEPUTEIbHBIE CUCTEMBI SIBJISIOTCS YHUBEPCAJIBHBIMU cucTeMaMu. OHH
MOHTHPYIOTCS Ha JKECTKOW pame, KOTOopas yCTaHaBIMBAETCS HA CTallellb WIM CBOE€ OCHOBAHUE.
Ha pame kpensTcsi nepeiBUKHBIE KOHCOJIU C M3MEPUTEIbHBIMU TEJIECKOMMYECKUMU CTOMKaMU
JUI HUKHEM 4YacTH Ky30Ba M INTAaHT€HPEHCMYChl — JJIs1 OOKOBBIX IMOBEPXHOCTEH Ky30Ba.
JlaHHbIe 10 KOOpAMHATAM KOHTPOJBHBIX TOUEK PA3IMYHBIX MOJEIeH aBTOMOOWICH 3aHECEHbI B
CIELIMAJIbHBIE KapThl, IOCTABIISIEMbIE B KOMIIJIEKTE CO CTEHJIOM.

DJEKTPOHHO-MEXaHUUYECKUE CUCTEMBI HU3MEpEeHus HUMEIOT MEXaHUYECKYIO
TEJIECKONMUUYECKYI0 M3MEPUTEIbHYIO LITAHTY C MU3MEPUTEIbHBIM HAaKOHEYHMKOM U IPHUEMHBIN
0JI0K, B KOTOPOM KOOPJMHATHI H3MEPUTEIBHOTO HAKOHEUYHUKA [TPE0OPa3yloTCs B AIEKTPHUUECKUE
CHUTHAJIBI TI0 TMPHUHIUIY «JICKTPOHHOW MBIK» KoMmIibtorepa. CTEHIBl € 3JCKTPOHHO-
MEXaHMUYECKOM CHUCTEeMON H3MepeHHs paboTaloT aBTOHOMHO M HUMEIOT B CBOEM COCTaBe
U3MEPUTENbHYIO TYMOY U npuOOpHYyIo cToiiky. Curxan ¢ mpueMmHoro Onoka nocrymaet B I1K,
re [0 CHEeNHaJbHOM MporpamMme OH 00pabaThIBaeTCsl W BBIJACTCS Ha JHCIIEE B BHJIE
KOOP/AMHATHl KOHTPOJIBHOM TOUKH. M3MepuTenbHas Tym0a 1 MpuOOpHask CTOMKA CBSI3aHBI MEXKIY
coboit pagrokananom. Ilepen HayaioM U3MepeHHd U3MepUTENbHas TyMOa IPOYHO PUKCUPYETCS
[0/l aBTOMOOWJIEM, TOAHATHIM Ha TOABEMHHUKE, M, B KauyecTBe HMCXOAHOW HH(pOpMAINH, B
KOMIIBIOTED BBOJATCS KOOPAMHATBl TPEX M3BECTHBIX KOHTPOJBHBIX TOYEK, MECTOIIOJIOKEHHE
KOTOpBIX B JAaHHOM aBTOMOOWJIE COOTBETCTBYET KOHCTPYKTOPCKOH JOKYMEHTALUUU. OTH
KOOP/AMHATHI SIBIAIOTCS 0a30BBIMU ISl OCTABHBIX U3MEPEHUH.



VYbpTpa3BykoBas HW3MEpPUTENbHAs CHUCTEMa OCHOBaHA HA TIOCTPOSHUM TPEXMEPHOM
rCOMETPUYUCCKON Mozenu. JlaHHBbIC CUMTBHIBAIOTCS U3JIyYaTelsIMH W HANpPaBJISIOTCS Ha
MUKpPO(OHBI, YCTAHOBIIEHHBIC IO BCEH MOBEPXHOCTH Oanku. Kaxaplii u3mydarenp CBS3aH C
mecTbio MUKpooHamu. [IpreMHHK ompesenseT HaXOXKICHUE H3IIydaTellss ¢ TOYHOCTHIO JIO
JeCSITON JONM MIULTMeETpa. [t u3MepeHusi aBTOMOOUIIST KOMITBIOTEP HA OCHOBE MUHUMYM TpPex
HEMOBPEKJACHHBIX TOYEK OMpeeNsieT IIOCKOCTh, MapaulelbHy0 AHUINY. Bce mocnenyromme
WU3MEpEHUs MPOU3BOMATCS OTHOCUTEIBHO 3TOM TUIOCKOCTH. K M3MepsieMbIM TOYKaM aBTOMOOHIIS
KpEMsATCs yJAbTPA3BYKOBBIC JIAaTUMKU-U3IydaTeNu. JlaTuuku COCIUHSIOTCS MPOBOJAMH  C
IPUEMHON OaJIKOM, PacHOI0KEHHOM Mo aBTOMOOMIIEM. 3BYK BOCIIPHUHUMAETCS MUKPO(pOHAMH,
HAXOMAIIMMHUCS Ha Oaynke. BpeMs mpoxoxaeHHs 3ByKa OT JaT4MKa JO0 MHUKPO(OHa MO3BOJISIET
OTIPENCNIUTh KOOPAWHATHl TOYKM Ha Ky30BE€ B TpPEX HM3MEPEHUSX OTHOCUTEIHHO HaWICHHON
wiockoctu. Bce Touku, Kak 0a30Bble, TaKk U U3MEpsieMble, OTOOpaXKAIOTCA HA DJKpaHe
KOMITbIOTepa B TpadudyeckoM U IHPpoBOM Buje. JlaHHBIE H3MEPEHHUS CPaBHUBAIOTCA C
3aBOJICKMMH MapaMerpaMu. W Bbrumcisiercss pacxoxaeHue. HMHpopmanus 1Mo Kaxaomy
«U3MEPEHHOMY» aBTOMOOHIIIO COXPAHSETCS B MaMSITH KOMIIBIOTEpa. YJIBTPa3BYKOBas CUCTEMa
UMEeT JIBa TEXHOJOrMuecKkux MuHyca. IlepBblii — TypOynenTtHOCTh. M3-3a HampaBiIeHHOTO
MOTOKA BO3/yXa, HampuMep CKBO3HSIKA, MUKPO(OH MOXET MOTEpATh CHUTHal. B Takom ciydae
MPOMAaJal0T JaHHbIE HA MOHHTOpE. BTOpol MHHYC OTHOCHUTCS OOJIBIIE K KOHCTPYKTUBHBIM
OCOOCHHOCTSIM. M3mydaTenu, MpHUKpEIUIseMble K JHUINY, CBSI3aHBI C OalKkoWd MPOBOJAMH,
KOTOPBIE MOJAKIIOYCHBI K HCTOUHUKY TUTAHUS.

JlazepHble U3MEPUTENBHBIE CUCTEMBI, B OTJIMYUE OT YIBTPAa3BYKOBBIX, — OECIPOBOIHEIE.
A TOuHee, B KOHCTPYKIIMH MPEIYCMOTPEH TOJIBKO OJWH TPOBOJ, CBS3BIBAIOIIUN CUCTEMY C
KoMmnbioTepoM. CHU3Yy K JHHILY TPUKPEIUISCTCS Ja3epHbId W3JIydaTelib. A K KaxIOu
TEXHOJIOTUYECKOW TOUYKE KpEMATCS CIEelUalTbHble MUIICHH, COOTBETCTBYIOIIME 3aBOJICKHM
napaMeTrpam usMepsieMoro aBToMoOmiIs. CHUTHan TpPeAcTaBiseT co0OM BBICOKOYACTOTHYIO
BCIIBIIIKY BITOJIHE OMPEACTICHHON CHITBI U SIPKOCTH.

WznyuaTens, Bpaimiasch ¢ OrpOMHON 4acTOTOM, CUMTHIBAET WH(OPMAILIUIO O TEOMETPHH
Ky30Ba, O COCTOSIHUU 46 Ky30BHBIX TOUYEK, OJHOBPEMEHHO BBIBOIS PE3yJIbTaThl HA MOHHUTOP
KoMmIblOTepa. Hampumep, nasepHas cucrema amepukaHckoit ¢upmbr Kargrabber mossomsier
OBICTPO MPOU3BOIUTH OOMEp M Ky30BHOW peMOHT aBToMoOmIs. Jlazep 3HAUMUTEIBHO YIPOIIAET
mpoLeaypy MOATOHKH JeTaleil Ky30Ba, TaK KaK JaeT BO3MOKHOCTh MTHOBEHHO COTIOCTABIISTh UX
MOJIO)KEHHE OTHOCUTEINILHO JIPYT JIPYyTa.

Cucrema Genesis or Chief OeckoHTakTHas, HCIOJIB3YeT JBE JIa3€PHBIC TOJIOBKH,
Bpamamomuecss co ckopocteto 750 06/muH. [IpuHIMI cOCTOMUT B TOM, YTO Ha KY30Be
3aKPEIUISIOTCS CIICIUAIbHBIC TUIACTHHBI-MUIIICHA C HAHECCHHBIMH ITPUXKOaMU. OTpaXkasch OT
HUX, JIyd BO3BpallaeTcsl K JIa3epHON TOJIOBKE, SBISIOUICICS OJHOBPEMEHHO MPHUEMHHUKOM, a
KOMITBIOTEP MPOCUYHUTHIBAET TOYHBIE KOOPAMHATHI KOHTPOJIUPYEMBIX TOUeK Ky3oBa. Cucrema He
TpeOyeT KanuOpOBKM M TO3BOJISET MPOM3BOIUTH U3MEPEHUS BO BpeMs MpaBKH Ky3oBa. basa
JAaHHBIX COJEPKUT B ceOe TpU OT/IeIbHbIe OMOTHOTEKN CBEJCHHI O TeOMETPUU KY30BOB.

W3mepuTenbHbIe paTuoCUCTEMBI UIMEIOT CBOM TUTIOCH — Ha pe3yNbTaT paboThl HE BIHSIET
TYpOyJIEHTHOCTh, TEpenaabl HanpsHkeHus (Kak B YJIBTPa3BYKOBBIX CHUCTEMax), MEPEKPHIBAHHUE
OJTHOW MUILIEHBIO APYroi (KaK B JIa3€PHBIX CHCTEMaXx). MI3MepUTEIbHBIA MOY)Ib TAKOH CHCTEMBI
— 9TO NEPEJBWTalOIascs [0 HANPABISIOINIUM HM3MEPHUTEIbHAsE TOJIOBKA C IAPHUPHBIM
yuuauteneM. [lpu mepecTaHOBKE HAKOHEYHHMKA KOMIIBIOTED aBTOMATHYECKH OMpeAeNnsieT U
pacno3naer ero. B m3mepurensHoit cucteme Naja Evolution ¢upmer Celette (dpannms)
npuMeHeHa TexHosiorusi Bluetooth (ommdpoBanusiii paguocuraan). OHa MO3BOJIHMIA YBEIUYUTh
CKOPOCTh M KaYeCTBO MEPeIavur JaHHBIX, a TAK)KE UCKIFOYUTh TOMEXH.



TEMA Ne5
OBOPYJOBAHME JIJII PEMOHTA KY30BOB ABTOMOEUJIEA

Ha IITC nmnst pemMoHTa Ky30BOB JIETKOBBIX aBTOMOOWIEH HPUMEHSIOTCS CIEAYIOIIUE
TPYIIBI TEXHOJOTUYECKOTO 000PYAOBAaHUS, OCHACTKA U MHCTPYMEHTA, KpoMe 000pYAOBaHUS U
MHCTPYMEHTA JJIs1 KOHTPOJII TE€OMETPUU KY30BOB:

—o000pyA0BaHNE 1 OCHACTKA JUIs IPAaBKU KY30BOB,;

—CBapoyYHOEe 000PYyAOBaHMUE,

—o000pyioBaHNE M MEXaHU3MPOBAHHBIM MHCTPYMEHT I MEXaHUYECKOH 00paboTKu
METAJUIMYECKOT0 JINCTOBOTO MaTepuaia 1 npoduis;

—KECTSAHULIKUN UHCTPYMEHT.

5.1 CreHnpl a7st IpaBKU Ky30BOB (KY30BHBIE CTAIleIIu)

JannHast rpynma o00opyIoBaHHs MPECTABIIET COO0M CIeUaTM3UPOBaHHOE OTPACIIEBOC
obopymoBaHue.

[IpaBKy Ky30BOB OCYIIECTBIISIFOT Ha CHELUAIbHBIX CTEHIAX — KY30BHBIX CTameisix, U
IPY TIOMOILY THAPABIMYECKUAX WIIM MEXaHUYECKHUX MPHUCIIOCOOIEHII — KY30BHOW OCHACTKH.

Bce MHOrOOOpa3ue Ky30BHBIX cTareseld MOKHO Pa3JIeNIuTh Ha TPU OCHOBHBIE IPYIIIIbBL:

— obopynoBaHue, He TpeOyIollee CreHAIbHO 000PYI0BaHHOIO MecTa (CI0Aa OTHOCATCS
NepeIBUKHBIC U MOJIKATHBIC CTAIICITH);

— CTamneny paMHbIe U aHKEPHBIC HAIOJIBHOTO WCIIOJNHEHHMs, TpeOyroume Gukcanum Ha
byHaamenTe;

— CTameny, MCIOJb3yeMble B COYETAaHMU C HOKHUYHBIMH HJIM YEThI- PEXCTOCYHBIMU
MO/Jb€MHHKAMHU.,

B 3aBucumocTH OT (YHKIIMOHATBHOTO HA3HAYECHUS Pa3JIMYaloT CTEHMABI, Ha KOTOPBIX
OCYIIECTBIISIOT TOJIBKO CHJIOBOE BBITSATHBAIOIIEE BO3JCHCTBIE HA KY30B, M CTEH/IbI, HA KOTOPBIX
BO3MOYKHO OCYIIECTBIICHHE OJTHOBPEMEHHO WIIM IMOCJIEOBATEIbHO HE TOJIBKO BBITSDKKH Ky30Ba,
HO ¥ KOHTPOJIS €T0 TEOMETPHH.

Ky30BHBIE paMHBIE CTEHIBI COCTOST W3 paMbl U TATOBOTO ycTpoiictBa (pucyHok 5.1).
Pama siBisiercst ocHOBO# cTeHa. OHa BBIMOJTHSIETCS IPOYHON M MacCUBHOM, YTOOBI 00ECTIEYHTh
JKECTKOE 3aKpEIUICHHE Ky30Ba W HPOTHUBOCTOSNTH O€3 Ie(OpMalvii BHITATHBAIOIINM YCHIIHSIM,
koTopeie nocturaror 10 ToHH ® Beime. K paMe mpH MOMOIIM 3a)KHMOB KpPEIHTCS
neopMUpOBaHHBIN Ky30B, a TAK)KE Pa3HbIE YCTPOMCTBA U MPUCIIOCOOICHNUS, HEOOXOAUMBIE IS
ero MpaBKH.

Pucynok 5.1 - TlepenBikHO# Ky30BHO# cTamnenb pamuoro Tuma ¢pupmsr Siver (Poccus): 1
— paMa C YCTaHOBJEHHBIM B 3aXMMaxX Ky30BOM JIETKOBOTO AaBTOMOOWIS; 2 — TATOBOE
YCTPOHCTBO



Ecnu KOHCTpyKIMs cramens NpeayCMaTpUBacT IIPOBEACHHUE OIEpalMi 10 KOHTPOJIIO
TEOMETPHUHU Ky30Ba, TO Ha PaME KPEIUTCS TaKKe U3MEPUTEINIbHASL CUCTeMA. B psne KOHCTpyKIu
UCIIOJIB3YIOTCSL OJTHU U T€ K€ AIEMEHTBI I KPEIJIEHUs Ky30Ba U KOHTPOJI ero reoMeTpun. OHu
Ha3bIBAIOTCS 1a0JIOHAMHU.

Pampl  creHmOB MOryT OBITh TNEpPEeIBM)KHBIMH  Ha  KOJIECHKAaX, CTallMOHApHO
yCTaHaBJIMBAEMBbIMU HAa OETOHHOM OCHOBAaHMH MJIM MOHTHPOBATHCS CTAIIMOHAPHO HA MOIHEMHOM
YCTPOMCTBE.

BeITshKkHBIE YCTPOHCTBA (MJIM TSTOBBIC BBIIPSMHTEIN) BBITYCKAIOTCS JBYX THUIIOB — B
BUJIC KAYaIOIIUXCS PHIYaroB W B BHJE CWIOBBIX OarieH (pucyHOK 5.2). TSAroBble BBIIPSMHUTEIN
HMMEIOT TUAPABINYECKUI IIPUBOJL C HOXKHBIM HACOCOM U CUJIIOBOW LIMJIMHAP.

B ycrpoiicTBax InepBoro Tuia LWIMHAP OTKIOHSAET KAayaloOIIMICA pbldar B CTOPOHY
IIPWIOKEHMST BbITATMBaromied cuibl. C  pbluaroM cBsi3aHa LIE€Nb, 3aKpeIJICHHAs Ha
ne(GopMHUPOBaHHOM 3JIEMEHTE Ky30Ba.

B ycrpoiicTBax THma «cuiioBas OamHs» CHUIOBOM T'HMAPOIMIIMHAP PACIOJIOKEH BHYTPU
Kopiyca. Ha koHIe mITOKA HUIMHAPA HAXOAUTCS LIKUB, Y€pe3 KOTOPBIM NMPOXOAUT LEllb, OJUH
KOHEIl KOTOPOil 3aKpeIieH B KOpIlyce, a APYroll COeIUHEH C Je(OpMHUPOBAHHBIM 3JIEMEHTOM
KYy30Ba.

BoITsKHBIE YCTPOMCTBA KaK IIEPBOr0, TaK U BTOPOIO THUIIA MOTYT COUICHATHCSA C PAMOU B
HECKOJIBKMX Ppa3HBIX TOYKaX IO ee MepUMeTpy, Onarojapst 4emy TITOBYIO CHIYy MOXHO
HaIIpaBUTh B HY)KHYIO CTOPOHY.

Pucynox 5.2 - TsroBble ycTpoiicTBa AJsl Ky30BHBIX CTamejieid. a — C KayaroluMCs
pBIyaroM; 6 — THUIIA «CUJIOBAst KOJIOHHA»

B HCKOTOPBIX MOJICIIAX KY30BHBIX crameneil Kak HAaIlOJIbHOIO HCIOJHEHMS, TaK |
YCTAHABJIMBACMBIX Ha MOABEMHHKAX BO3MOKHO MOJACOCAWMHCHUC OJHOBPECMCHHO HECKOJBKHX
TATOBBIX BLIHpﬂMHTCJICfI, 4TO HacT BO3MOXHOCTH IMPOU3BOAUTH IIPABKY KYy30Ba Cpa3y B
HECKOJIbKUX HAIIPpaBJICHUSAX.

5.1.1 PaMmHBIe CTEHALI HAIOJBHOTO MCIIOIHEHHUS

DT CcTeH/Ibl YIOOHBI IS CPEAHEr0 U MEJIKOTo peMoHTa Ky30BoB. Ctena (pucyHok 5.3)
npeacTaBiasier co0oil paMmy, CBapeHHYIHO U3 CTalbHBIX OalOK CHENHATbHOTO MPOQHIIs,
YCTaHOBIEHHYIO 3alloJUIMII0 HAa OETOHHOM OCHOBaHMM W 3aKpEIUICHHYI0O Ha HEM
dbyHIaMeHTHBIMU OoNTaMu. Pama KOMIJIEKTYeTCS YeThIphMsI KPOHIITEWHAMHU MJIsi YCTaHOBKH
aBTOMOOWJISI, HECKOJIbKUMHU CWJIOBBIMH THAPOLUMIMHAPAMU C HHIWBHUIYaTbHBIMH HOKHBIMU
THAPONPUBOIAMH, TSITOBBIMH IEMSIMU M HAOOPOM 3a)KUMHBIX NpucnocobneHuii. Koncrpykius



CTEHJ]a TO3BOJIAET HMCIOJIb30BaTh MOAKATHOW TATOBBIM BBIIpAMUTENb ¢ ycwineM 10 ToHH 1o
mo0oMy HampaBieHHIO pambl. CTamenb BO3MOXKHO KOMIUIEKTOBATH OOJBIIMM KOJIWYECTBOM
pa3sHOOOpa3HOW OCHACTKM, YTO TIOBBIIIAET CTENEHb €ro YHHBEpcalbHOCTU. B Hepabouem
pa300paHHOM COCTOSIHUU CTaIlellb IPAaKTUYECKU HE 3aHUMAET MIPOM3BOJICTBEHHYIO IIOIIA/Ib.

Pucynox 5.3 - PamHbIi1 cTeH HallOJBLHOTO UCHIOJIHEHUS JJI1 BOCCTAHOBIICHHSI T€OMETPUU
KY30BOB JIeTKOBBIX aBToMoOmier pupmbl CELETTE (dpanus)

5.1.2 AnkepHble cTanenu

OToT BHJ OOOpPYIOBAaHHUS MpPEICTABISAET cOOON HabOp (PUKCHUPYIOUIMX M MOJKATHBIX
TATOBBIX YCTPOMCTB, 3aKpEIIIEMbIX BPEMEHHO Ha OETOHHOM OCHOBAaHHH C MOMOILBIO CUCTEMBI
aHkepoB. QDUKCHPYIOLIME YCTPOHCTBA — 3TO JBE HAIPABIISIOUINE, HAa KOTOPBIX JIETKO
MOHTHUPYIOTCS PEryJIMpyeMble IO BBICOTE€ OIOPHl C 3aKUMHBIMU IPHUCIIOCOOJCHUSAMU IS
KpeIuieHHsI aBTOMOOmIs (pUCYHOK 5.4).

[TonkaTHOM TATOBBIA BHIIpAMHUTENL C ycuiaueMm 10 TOHH MOXeET ycTaHaBIMBAThCS B
HECKOJIBKUX (PMKCHPOBAHHBIX MECTax MO MEPUMETPY Ky30Ba M 4epe3 LeMb OCYLIECTBISATh €ro
IPaBKy B HY>KHOM HarpaBieHuHd. OJMH KOHEI] KOTOPOH KPEMUTCsS K KOJIbIy YCTAaHOBJICHHOTO B
O0eTOHHOE OCHOBaHHME aHKEPA, a JPYroil — K 3JIEMEHTY Ky30Ba.

Pucynox 5.4 - Ankepnsiii cranenb CHAINLESS s mpoBenenus KpaTKOCPOYHOTO
ky3oBHOTro pemoHTa pupmsl WEDGE CLAMP SYSTEM (Kanana)

5.1.3 [11aGoHHBIE CTEHIBI

JlJis  BOCCTAHOBJICHUSI TEOMETPHUYECKHX pPa3MEpOB Ky30Ba aBTOMOOWIIS, 3aaBacMbIX
MPOU3BOIUTEIIEM, TIPEINOJIAraeTCs )KECTKask yCTAHOBKA Ky30Ba Ha cTarese. B HacTosiee BpeMs
IIIUPOKO PACIPOCTPAaHEHBI JIBE CHCTEMBI MPABKU Ky30BOB — KJacCHYeCKas M IAOJOHHAs, B



OCHOBY KOTOPBIX 3aJI0’KCHBI Pa3HbIC IPUHLUILI KPEIUICHHs Ky30Ba K CTallell0 U Ipolecca
MIPaBKH.

Knaccuueckas cucrema mpenycMaTpuUBaeT KpeIUICHHE Ky30Ba 3a MOPOTM aBTOMOOWMIIL.
[IpuxnaneiBas ONpPENENIEHHbIE YCHWIMS K Pa3Iu4yHbBIM TOYKaM, METOJOM IIOCIEA0BaTEIbHOIO
OpUOIMKEHNS, TEPUOJUYECKH NPOBOJS 3aMepbl, J00MBAIOTCS TpeOyeMoro MOJOXKEHUS
KOHTPOJIbHBIX TOYEK.

JIOCTOMHCTBaMHU JTAaHHOTO METOJa SIBJISIOTCS JOCTATOYHO MPOCTOE U OBICTPOE KPEIyIeHHe
aBTOMOOWJII Ha CTarese, a TakKe CPaBHUTEIbHO HU3Kasg IIeHa Takoro cramens. HemocraTku
NPOSIBISIIOTCA B Iporiecce pabotel. [1pu npunokeHun ycuinust K OJJHOH TOYKE Ky30Ba BO3MOMXKHO
CMELICHUE JPYruX, paHee BBICTABJICHHBIX TOoYeK. [lo 3Toil mpuuymMHE HEOOXOIUMO IMOCTOSHHO
KOHTPOJIUPOBATh U3MEHEHUE Pa3MepoB. B pe3ynbrarte Cii0KHO JOOUTHCS MPUBEICHHS Pa3MEpPOB
Ky30Ba K HCXOJHBIM, 33JJAHHBIM B KOHCTPYKTOPCKOM TOKYMEHTAllUN Ha aBTOMOOWIIb.

[IlabnoHHast cucTEMa OCHOBBIBAETCS Ha KpPEIJICHHHM Ky30Ba aBTOMOOWIS 3a €ro
TEXHOJIOTUYECKHUE OTBEPCTUS K KOHCTPYKIMM cramesisi. Ha Kaxaplii TN aBTOMOOWIISE UMEIOTCS
KapThl PAacIOJIOKEHUSI TEXHOJIOTMUECKUX OTBEPCTHM Ky30Ba. J[JIs1 OCYyLIECTBIEHMSI KpEIUICHUS
UCTIOJIB3YIOTCSl  CHCLMANIBHBIC  aJaNTephI-NIEPEXOJHUKN  (JUKUTH), KOTOpBIE O00ECIIeYnBaIOT
TOYHYIO ¥ HAJISKHYIO (DUKCAINIO Ky30Ba K CTaIeJio.

IIpy mpaBke Ky30B 3aKpeIUISIOT K paMe CTalleis 3a TOYKH, KOTOpPbIE COXPaHWIM CBOE
[IPaBUJILHOE PACIIOJIOKEHHE. [laree NpUKIANbIBAeTCs yCWIME K TOYKE, IIOJIOKEHHE KOTOPOU
cMmenieHo. [Ipyu JoCTHXKEHNH TOYKOM 3aJaHHOTO IOJIOKEHUS €€ KPEIAT IIPU IMOMOIIU 3aKMMOB-
JDKAT K paMe cTamens, IOCJI€ Yero MPUCTYNAlT K BBITSKKE Apyrod Touku. [lpm Takoi
TEXHOJIOTMHU «UCIIPABIECHHAs» TOYKA HAXOJIUTCA HEMOABIKHO HA 3aKPEIUICHHOM Mecre. J[aHHas
cucreMa (pUKCalluy UMEeT JIBE Pa3HOBUIHOCTH.

B nepBoM ciydae JKHTH KpensATcs Ha paMy CTamels 4epe3 CHELMalbHbIE KOJOHHBI U
Oanku. Iy KaXI0ro THIa Ky30Ba TpeOyeTcs CBOW KOMIUIEKT JDKHT, KOJIOHH U 0ajoK, MO3TOMY
IUIs YHUBEPCAJILHOTO y4acTKa Ky30BHOI'O PEMOHTa CTOMMOCTh BCEX HEOOXOIMMBIX KOMIIJIEKTOB
OYE€Hb BBICOKA, a MPHU MOSIBIIEHUH HOBBIX aBTOMOOMIIEH UX OTpedyeTcs erie 0oJIbIle.

Bo BTOpOM ciydae (cucrema npeaioxeHa U 3aaTeHTOBaHa UTAIbsIHCKON ¢upmoit BBM)
JDKATH KPETIATCS HAa YHUBEPCAIbHBIE KOJOHHBI, BHICOTA KOTOPBIX 3aJaeTcst U (PUKCUpyeTCs 10
HEo0X0AUMBIM pazmepaM. [TosoxkeHne KOJOHH Ha pame CTarens TOXe 3a4aeTcsd U QUKCUPYeTCst
IPYU TOMOIIM YHUBEPCAIBHOTO KOMIUIEKTa 0anok. M KoJMOHHBI, U Oanku, U camMa pama UMEIOT
yaoOHBIE BCTpOEHHBIE JIMHEHKH. B pe3ynbraTe MOXKHO c034aTh IIAOJIOH Ui JIFOOOTO KYy30Ba,
Tpebyromero peMoHTa. CTOMMOCTh TaKOM CHCTEMBI 3HAUUTEJILHO HIKE U 00JIaaeT emie OJJHUM
[IPEUMYILECTBOM — YCTPOMCTBO KpEIUICHUs [OKUT SABJISCTCS OJHOBPEMEHHO M CHUCTEMOM
u3MepeHus. B 110001 MOMEHT HarisiJHO BHJHA BCS TEOMETPHs HIDKHEH YacTh Ky3oBa ¢
TouHOCThIO 710 1 mMMm. [locne mpaBkM HMKHEH YacTH Ky30Ba MPOU3BOAUTCS PEMOHT BEpXHEU
yacti. Henocratok Takoro meroga — 0Oojee JUIMTENIbHAs YCTaHOBKA Ky30Ba Ha CTarelb, YTO
KOMIICHCUPYETCSI TOYHOCTBIO TIE€OMETPUM BOCCTAaHOBIICHHOI'O Ky30Ba M  OTCYTCTBHUEM
HE00X0IMMOCTH MOCTOSHHBIX U3MEPEHUH B IIPOLIECCE PEMOHTA M3-3a KyX0J1a» pa3MepoB.

5.1.4 Cranenu Ha HOABEMHHUKAX

OTU cTanenu SBIAIOTCS CTEHJAMH PAMHOTO THIMA, KOHCTPYKTUBHO BBITIOJHEHHBIMU
320JIHO C TIOJJbeMHUKaMU (PUCYHOK 5.5). B GOJIBIIIMHCTBE CITy4aeB Uil ATOM IETU UCIOIb3YOTCS
3ariayOJieHHbIE MOJbEMHUKH HOXXHUYHOTO THUIIA, YTO JAa€T JOCTATOYHO JIETKYI0 BO3MOXHOCTH
YCTaHOBKH Ky30Ba aBTOMOOWJISL HAa CTEH]I, PEKE MPUMEHSIOTCS YEThIPEXCTOCUHbIE MO bEMHUKH.
[To QyHKUIMOHATHHBIM BO3MOXKHOCTSM M KOMIUIGKTAllUM CPEJICTBAMHU TPaBKH Ky30Ba U
U3MEpPEHUs] €r0 TeOMETPUU TaKHe CTCHIbl HE OTJIMYAIOTCS OT APYTUX CTEHJOB PaMHOTO THIIA.
OpHako ycloBUs TpyJa MEXaHMKOB Ha TAKUX CTANeNsaX Topa3fo Jydlle 33 CUeT BO3ZMOXHOCTHU
MEHSTh BBICOTY YCTAHOBKH Ky30Ba OTHOCHTENBHO MOJIa TTOMEIIEHHS, YTO JaeT JOMOTHUTEIbHbIC
ynoOCcTBa i1 OCMOTpa MOBPEXKACHHBIX JIEMEHTOB Ky30Ba, HAOIIOJCHHS 32 MPOILIECCOM MPaBKU
U YIIPaBJICHUS BCEMH OTEpalMsIMU YCTPaHEeHHs e OpMaIlnu.



Pucynox 5.5 - Ky3oBHbIe cTameny paMHOrO THIA, BBINOJIHEHHBIE HAa HOXHHUYHOM
noabemuuke: 8 — GRIFFON — crenn dupmer SELETTE (®panims) ¢ ppl4akHBIM TATOBBIM
YCTPOHCTBOM U BO3MOXHOCTBIO HCIIONB30BAHM MEXaHUUECKON U3MEpHUTENbHOM cuctemsl MZ; 6
— PONYBENCH — crenn ¢upmer SPANESI (Mcnanusi) ¢ TAroBBIM YCTPOWCTBOM THIIA
«cunoBas kojioHHa»; B — PISTA — crenn ¢upmer SPANESI (Mcnanus) ¢ AByMsi TATOBBIMU
YCTPOMCTBAMHM THIIA «CHJIOBAasi KOJOHHa» M OJAHMM — THIIA KayaloIIMHCSA pblyar, c
MEXaHUYECKON U3MEPUTEIILHON CUCTEMOM BEPXHEH 4acTH Ky30Ba

5.2 CBapouHoe 000pyaOBaHME
Ha IITC nmpu pemoHTe aBTOMOOWIEH HCIONB3YIOTCS CIEAYIOIUE BUIBI CBAPOYHOTO
000pyIOBaHUS: JJIsi TYyrOBOW CBAPKH MOKPBITHIMH DJIEKTPOJAMU; Ui IyTOBOM CBapKH B cpele



3al[UTHBIX Ta30B; IJIs CBApKU (PIIFOCOBOM MPOBOJIOKOHM O3 3alMTHOTrO Tras3a; Ajs KOHTAKTHOM
CBapKHU.

Anmapatbl JUis AYTOBOM CBapKH IITYYHBIMH 3JIEKTPOJAMM PEANU3YIOT METOJI CBAPKH
MMA (Manual Metal Arc, 1. e. pyuHast cBapka METaJLTHYECKUM AIEKTpo1oM). OHU BKIIIOYAIOT B
ce0s ICTOUYHUK CBAPOYHOTO TOKA; CBAPOYHBIE MPOBOJA U BJIEKTPOaOAEpKaTeNb. VCTOUYHHKOM
CBapOYHOTO TOKa MOXET ObITh TeHeparop (mpeoOpas3oBaTeib), TpaHCHOPMATOP —HIIH
BhINpsiMUTEh. CBapOuHbIN MpeoOpa3oBaTeslb MPEACTaBIsAET COOOH arperar, COCTOSIIUN U3
AJIEKTPOBHUraTelsl U TeHEPaTopa MOCTOSHHOTO TOKA.

IIpu nyroBoil cBapke MOKPHITHIMU (IIFOCOM BJIEKTPOAAMHU BBIIENSCTCS OOJIbIIOE
KOJIMYECTBO TEIJIa, KOTOPOE, BBI3bIBAS MECTHBIM HAarpeB CBapUBAaCMbIX METAIOB, MOXKET
BbI3BaTh MOSIBJICHHME BHYTPEHHHMX HANpsDKEHUM M KopobOienue. B 310l cBs3u obopynoBaHue
3TOr0 BHUJA HAXOIUT OTPAaHMYCHHOE NPUMEHEHHE NPU PEMOHTE aBTOMOOWIEH, 0COOEHHO B
KY30BHOM PEMOHTE.

Anmapatsl A JyroBOW CBapKH B cpelle 3allUTHBIX Ta30B IMOJAPA3AEISAIOTCS Ha JIBE
OCHOBHBIE I'PYIIIIBI:

— JUTsl CBapKH HETUIABSIIUMCS JIEKTPoaoM — MmeroaoM T1G;

— JUIS CBApKH TUIABAIIMMCS dJIeKTpoaoM — metogoM MIG / MAG.

Anmaparbl Ui CBapKM HEIUIABALIMMCS DJIEKTPOJOM pealu3yloT Mmeroj cBapku 11G
(Tungsten + Inert Gas, T. e. BoibdpaM + HHEPTHBIH ra3), Cyrb KOTOPOTO 3aKIIOYaeTcs B
CIIeAyIOIEeM. OJEKTpHYecKass JIyra BO3HHUKAaeT MEXAy HeIUIaBAMMMCS BOJb(PaMOBBIM
AJIEKTPOJOM M CBAPHBAEMBIM METAJUIOM. M3 KOHIIEHTPUYHOTO COIUIA 3JIEKTPOJAA B 30HY CBAPKH
u3 OalyioHa TMOJAeTCsl WHEPTHBIA Tra3, OOBIYHO aproH wiu renuid. B cpexe 3amuTHOrO rasa
CBapOYHBIN IIOB OXJaxkAaeTcss U TBepieeT. CBapka MOXKET OCYIIECTBIATbCA 0€3 MpHUCcaJodHOro
MaTepHuala, €clid CBapUBaeMble METAJUIbl TOHKHME, WM C MPHCAJOYHBIM MaTepHalioM B BHUJE
MIPOBOJIOKH, KOTOPas IUIABUTCS OJJHOBPEMEHHO CO CBApUBAEMBIMHU METAJIJIAMHU.

Caapounsle anmapatsl THHa T1G MOryT UMETh UCTOUHUK JJIS TIOTYYEHHs TIEPEMEHHOTO
WJIM TIOCTOSTHHOTO CBApOYHOTO Toka. O00pyn0oBaHUE TIEPBOil TPYIIIBI, B CBOIO OUepe/ib, JeTUTCS
Ha JBe MOJATPYNIBI — ammapaThl IS CBApKH TOKOM MNpOMbINIIeHHOH uactorhl (50 I'm) m
anmapartbl ¢ HHBEPTOPOM, Mpeodpazyromum vactoTy Toka ¢ 50 go 5000 I'n, yto obecneunBaer
Jydlllee KauyecTBO CBAapHOro IIBa, JEJNAeT ammapar Jerde M YMEHbIIAeT MOTpedIsieMyro
MOIIIHOCTh B 5—6 pas3.

Capounble  ammaparel  Tuma  T1G BBIITyCKAIOTCA ~ Kak  00OpyAoBaHUE
MOJlyaBTOMAaTUYECKOTO MM PYYHOTo AedCcTBUA. OHM KOMIOHYIOTCS Ha TIEPEIBHIKHOM TENexKKe,
Ha KOTOPOH YCTaHOBJEHbl OaJUIOH C MHEPTHBIM Ta30M M HCTOYHHUK CBApOYHOIO TOKa,
BBINIOJTHEHHBIN B OTJEIHHOM KopIryce (COOCTBEHHO CBapOYHBIH ammapar). Anmnapar U OajuloH ¢
ra30M COEMHEHBI CO CBAPOYHBIM IMHCTOJIETOM, COOTBETCTBEHHO, KaOeJIeM U IIJIAHTOM.

AnmapaTbl JUIs CBapKM IUIABAIIMMCS DJEKTPOJOMOTHOCATCS K OOOpYJIOBAHUIO Kak
HEaBTOMATU3MPOBAHHOMY, TaK M IOJlyaBTomMaTtuueckoro peWctBus. Ilpouecc cBapku
IUIABSALIUMCS 3JIEKTPOJIOM B CpeJie 3allUTHOIO Ia3a MPOUCXOAUT 3a CUET IEKTPUUYECKOH IyTH,
BO3HHUKAIOIIEH MEXKIy HPOBOJIOKOW-3IEKTPOJAOM M CBapHBaeMbIMM MeTamiaamu. IIpoBosoka
OJIHOBPEMEHHO SIBIISETCS U 3JEKTPOJIOM U IPUCAIOUYHBIM MaTEPUAIIOM.

B 3aBucumocTH OT BUJIa 3aIMTHOTO raza peaqu3yloTcsl TP METOJ1a CBAPKU:

— MIG (Metal + Inert Gas), on TpeOyeT npuMeHEHHs aproHa WUIIN TeIIus;

— MAG (Metal +Aktiv Gas), 31ech uConb3yeTcsl YIIICKHCIIbIN Ta3;

— MIG / MAG c ucnosb30BaHHEM CMECH T'a30B — aproHa U JBYOKHCH YIJIepoJa,
HarpumMmep, sl CBapKH CTaIbHbIX JIMCTOB Tpedyercs 80% aprona u 20% yriexucioro rasa.

Caapounsle nosyasromarsl Tuna MIG, MAG u MIG / MAG BeimtyckaroTcs B OTIEIBHOM
KOpIlyce, BHYTPH KOTOPOTO pa3MEIIeHbI: MPUBOJ] MOJaud MPOBOJIOKH, HUCTOYHHK CBapOYHOTO
TOKa M 070K yrpaiyieHHs. [IpoBosoka ¢ 600MHBI cMaThIBAETCS] MPUHYAUTEIBHO BPALIAFOIIUMHCS
poiukamH. BparieHune poJMKOB — OCYHIECTBISIET  MOTOP-PEAYKTOp €  aBTOMATHYECKU
peryaupyeMoil CKOpOCTBIO B 3aBUCUMOCTM OT BHJAa CBAPUBAEMbBIX METAJIOB, TOJIIMHBI
MIPOBOJIOKH U BUJA 3aLIUTHOTO Tasa.



Amnmapatsl A7 TyroBOW cBapKH (pIIr0cOBOi MPOBOIOKON O€3 3aIMTHOTO ra3a0THOCATCS K
anmaparaM I0JyaBTOMAaTHYECKOrO JAEWCTBUS U pealu3yeT METOJ CBapKu IUIABALIMMCS
HENPEPBIBHBIM 3JIEKTPOJOM. B KadecTBe IuIaBsIErocs 3JIEKTPOJa BBICTYNAET CIELUaIbHAas
IIPOBOJIOKA B BUJE TOHKOW TpPyOOuUKH, HaOMTOH cBapouHbIM QutocoM. B 30He cBapku ¢uroc
BBIMOJIHAET 3alIUTHYIO (YHKUUIO JUIi CBapHOTO ImiBa. [lo KOHCTPYKUMH 3TH ammapaThbl
aHAJIOTUYHBI CBApOYHBIM mosryaBToMaram tuna MIG / MAG, 3a uckirouyeHueM Toro, 4To OHH HE
MOJICOCIMHSIOTCS K OAJUIOHY € 3alIUTHBIM Ia30M.

KomOunupoBanHble anmaparbl il IyroBOM CBapku. Psj mpousBoguTesneil cBapouHOro
o0OpyZoBaHusl JJsl aBTOCEPBHCA BBIMYCKAIOT CBAapOYHBIC ammapaThl, KOTOPbIE MOTYT
peann30BBIBATh PA3IMYHBIC METO/IBI {yTOBOIM CBApKH B Pa3HBIX KOMOMHALUAX, Ojaronaps 4emy
pacumpsiercst 00JacTh WX NPUMEHEHUS U IOBBIINIAETCS CTENEHb YHUBEPCAJIBHOCTH, YTO
HEMaJIOBAYKHO JUISl UX MCIIOJIb30BaHMsI Ha MaJIbIX IIPEAIIPUSTHSIX aBTOCEPBUCA.

Arnmnapatsl A1 ABYCTOPOHHEN TOYEUHOM CBapKH COCTOAT U3 JIBYCTOPOHHHX CBApOYHBIX
KJIelel, KOTOpbIe BKIIIOYAIOT CBAPOYHBIA TpaHCPOPMATOP, KIICIIEBOT0 MEXaHU3Ma C MPUBOIOM
OT PYKOSTKA M NPYKUHHBIM, [HEBMAaTHUYECKUM WU TUIAPABINYECKUM HCIOJHUTEIBHBIM
MEXAHU3MOM H JIEKTPOJIOB, 3aKPEIUIEHHBIX B KJIEILIEBOM MEXaHU3ME.

Anmapatbl A7 OJHOCTOPOHHEH TOYEYHOM CBapKu COCTOST M3 OJOKa MNUTaHMA,
BKJIFOUAIOUIET0 MCTOYHMK CBApOYHOI'O TOKA U anmapaTrypy yHpaBJ€HHs, CBAPOYHOI'O MUCTOJIETA
U IpoOBOAA C 3aKUMOM. OTH amnmaparshl YCIEIIHO INPUMEHSIOT JUIsl NPUBApKU T'BO3JMKOB,
HEOOXOJMMBIX MpPU MpaBKe TOHKUX MaHened. BenuunHa cBapOYHOro TOKa M BpEMsl MMITYJbCa
CBapKM TaKOBBI, YTO HE MPHUBOJAT K JOMOJHUTENBHON AedopManuy MaHeJId U HE BbI3BIBAIOT
MOBPEXKJEHUE JITAKOKPACOYHOTO IMOKPBITUS WM IJIACTMACCOBBIX HAKIAJ0K C JPYrOl CTOPOHBI
JIUCTA MaHENH.

Tema Ne 6
HLIMHOMOHTAXHOE OBOPYJIOBAHUE

PaGotel 1o nemoHTaxy (MOHTaXy) IIMH C JMCKAa Kojieca SBISIOTCA HauOoiiee
TPYOOEMKHMH Cpequ BceX paboT mmHoMOHTaxHOro ywactka I[ITC. J[ns uX BBIMONHEHUS
bupMamMu — TPOM3BOJUTENSIMH TEXHOJOTHYECKOTOo OOOpyHOBaHUs Uil aBTOCEpPBHCA
MpeIaraloTcs pa3IudHble MOJEITH MIMHOMOHTAKHBIX CTEH/IOB, OTIMYAIOIIHECsS APYr OT Apyra
MPUHITUIHATEHOM KOMITOHOBOYHOH CXEMOT, (GYHKIIMOHATTEHO-TEXHOJIOTHUECKUMHU
BO3MOHOCTSIMU, CTETICHbIO YHUBEPCATHHOCTH U YPOBHEM aBTOMATH3AINH.

[Ipn kmaccupukanuy MIMHOMOHTXHBIX CTEHIOB OHU MOTYT OBITh pa3lelieHbl Ha
OCHOBOTIOJIATAIOIIHME TPYIIHI B 3aBUCHMOCTH OT ABYX ()aKTOPOB — TMOJOXKEHHS MPOAOTBHOMN
IUIOCKOCTH KoJieca MpH JAEMOHTaK€ — MOHTaXe IIMHBI M CIOcOoO0y OTphbIBAa IIMHBI OT JTUCKA
nepes ee IEMOHTaKOM C HETo.

I[To pacnonoskeHuto Kojeca Ha CTeH Ie 000pyI0BaHUE Pa3eNIeTCs Ha TPU TPYIIIbL:

1) ¢ TOpU3OHTAJIBHBIM PACIIOJIOKEHUEM KoJieca MPH JACMOHTaXE — MOHTAXKE IIUHBI U
BEPTHKAIBHBIM PACIIONIOKEHUEM KOJieca P OTPHIBE IIHUHBI OT JAUCKA;

0) ¢ TOPU3OHTAIBLHBIM PACIOJIOKCHHEM KOJieca MPU JEMOHTAKE — MOHTAXE IIMHBI U
MIPU OTPHIBE IIUHBI OT JHUCKA;

B) C BEPTUKAJbHBIM PACIIOJIOKEHHEM KOJIeca MPU JAEMOHTaXe — MOHTAKE IIUHBI U TIPU
OTpBIBE LIUHBI OT TUCKA.

[To cmocoOy oTpbIBa MIMHBI OT JUCKA TMEpe] €€ JAEMOHTAXOM Pa3IMYyaloT CIEIYIOIIne
rpymIbl 000pyIOBaHUS:

1) crenpl, B KOTOPBIX OTPBIB IIKUHBI OT JUCKA OCYIIECTBIISICTCS IaBJICHUEM CIICIUATbHOM
JIOTIATKY Ha HIMHY MPU HEMOIBUKHOM KOJIECE;

2) CTEHJbl, B KOTOPBIX OTPBHIBHOE YCHJIME CO3HAeTCs 3a CUCT JCHCTBHS HAXKHUMHOTO
POJIMKA Ha TIOKPBIIIKY BpaIlaloIerocs Koyueca.

B GonbmimHCTBE MoJienel CTeHA0B KOHCTPYKTUBHO-KOMIIOHOBOUYHBIE CXEMbI PEaTU3yIOT
ClIeyIollee COUeTaHusl JaHHBIX (PaKTOPOB — «a — 1», «6 — 2», «B — 2». Haubonee mupoxoe



pacnpocTpaHeHHe Uil ITHHOMOHTXHBIX pa0OT ¢ KOJIECAMH JICTKOBBIX aBTOMOOWIICH TOTYYHIIH
CTEH/IbI, BHIMOJIHEHHBIC MO cXxeme «a — 1» (pucyHok 6.1), a s paboT ¢ KojgecaMu rpy30BbIX
aBTOMOOWJIEH M aBTOOYCOB — IO cxeme «B — 2» (pucyHok 6.2). Bce cTeHmpl SBISIOTCS
CTaI[MOHAPHBIMH 0€3 KPEIJICHUS K MOy WIH CIenralbHOMY (QyHIaMeHTYy.

Pucynok 6.1 - ABromarnyeckuit mmHoMoHTaXHBIH cTern TC 300 ¢pupmer NUSSBAUM
(Tepmanwust) 1151 IEMOHTa)Ka — MOHTaXKa KOJIEC JISTKOBBIX aBTOMOOMJICH

Pucynok 6.2 - Ilunomontaxsbeii crennq BOXER KING 2600 dupmsr Snap on
Equipment (Anrnus) s IeMOHTaka — MOHTaXKa KOJIEC IPY30BbIX aBTOMOOHIICH

[IIuHOMOHT@XXHBIE ~ CTEHABI AN KOJIEC  JITKOBBIX ~ aBTOMOOWJEH  HMMEIOT
KOMOWHHMPOBAHHBIA MPHUBOJ (IIEKTPOMEXaHUYECKHII — JUIS TPUBOJA MOHTAXHOTO CTOJA, U
MTHEBMAaTHYECKUH — JJISl OCTAIBHBIX MEXaHU3MOB), CTEHJIBI JIJISI PA0OTHI C KOJIECAMH I'PY30BBIX
aBTOMOOWJIEH W aBTOOYCOB OCHAILEHBI JMOO TOJBKO THAPABINYECKUM MPHUBOAOM, JHOO
KOMOMHHPOBAHHBIM (JIEKTPOMEXaHUYECKUM U 3JIEKTPOTUAPABIUUECKIM).

PaccMOTpUM yCTpOWCTBO THUIIOBOTO CTEHJA JJISI HIMHOMOHTAaXXHBIX paboOT ¢ KojlecaMu
nerkoBbix aBromoOmied. Crenn (pucyHok 6.3) BbIoiHEH mo cxeme «a — 1». OH umeer
BEPTUKAIbHYI0O KOMIIOHOBOYHYIO CXEMY M COCTOUT M3 KOpIyca, Ha KOTOPOM CMOHTHPOBAaHbI
MOHTa)KHBIH CTOJI, KOJIOHHA C MOHTa>KHOW KOHCOJIBIO U JIONIOJIHUTEIbHBIE YCTPONCTBA.



Pucynox 6.3 - IlomyaBTOMaTH4YeCKHii YHHMBEpCAJIbHBIM HIMHOMOHTAXKHBIA CTEH]
muHuManbHON Komruiekraimu G 820 ¢upmber RAVAGLIOLY (Mranus) ans neMoHTaxa —
MOHTa’a KOJIEC JIETKOBBIX aBTOMOOMIIEH

[TutaHue cTeHaa CKaThIM BO3AYXOM OCYHIECTBISCTCA OT LEHTPATU30BAHHOM BO3IYIIHOM
CeTH TMPOU3BOJCTBEHHOTO MOMEIIEHHUS HIIMHOMOHTAKHOTO YYacTKa, MO3TOMY B KOHCTPYKLUHU
CTEHJ]a TIPUCYTCTBYIOT TOJBKO OJIOK MOATOTOBKHM BO3AYyXa U MTHEBMATUYECKUE UCIIOIHUTEIbHBIC
MeXaHU3MBbl. bBJIOK MOArOTOBKM BO3AyXa BKIOYAaeT (QWIBTP —  BIArOOTACIHUTENb,
MacJIOpacCHbIINTENb, PACIIPEeICIUTENIbHYIO THEBMOANIIAPATYPy U PeAyKIHMOHHBIN KianaH. CTeHa
YIIPABISIETCS ¢ IOMOLIBIO IeaIeH.

Kopryc siBnsieTcss OCHOBHBIM 3JIEMEHTOM CTeHJa. B HeM HaxoasTcs MpUBOA MOHTAXKHOTO
CTOJIa, IPUBO/I OTKUMHOM JIOTIATKH, CUCTEMa MOJrOTOBKU BO3/1yXa, CUCTEMa YIIPABICHHUS.

MOHT@XHBI CTOJT MMEET 3aXMMHOE YCTPOMCTBO B BHUAE YETHIPEXKY- JIAYKOBOI'O
CaMOLICHTPUPYIOIEroCss MaTpoHa C MPHUBOAOM OT JBYX IHEBMATHYECKUX LMIMHIPOB, YTO
obecrieynBaeT AOCTaTOYHOE 3aKUMHOE ycuiue. [IHeBMaTuyeckue IMIIMHAPBI U PhIYAXKHBIN
MEXaHU3M pa3/BUTAHUS KYJAuKOB 3aKpEIUICHbl Ha HUKHEW IUIOCKOCTH croja. st pabotsl ¢
pasHbIMU KOHCTPYKIUSIMH JITUCKOB aBTOMOOWJIBHBIX M MOTOLHMKIETHBIX KOJIEC CTEHJ
KOMIUIEKTYeTCsI HaOOpOM CMEHHBIX KYyJauKOB Ppa3IMYHOW BBICOTHI C METAUIMUECKUMH U
IUIACTMACCOBBIMU I'yOKamMu (prCyHOK 6.4).

a 6

Pucynokx 6.4 - MoHTaxHbIe CTONBI A IIMHOMOHTaxHOro creHna G 820 ¢upmbl
RAVAGLIOLY (Mranus) ¢ 3a)KMMHBIMH KyJTadyKaMH JJIsl pa3HbIX TUCKOB Koiiec: a — G84 A5
JUTSL KOBAHBIX JUCKOB aBTOMOOWMIIBHBIX M MOTOLIMKJIETHBIX Kojec, 0 — G84 A22 mist IUCKOB ¢
YMEHBIICHHBIMH 3aKpanHaMu 000/1a; B — G84 A19 nns 1McKOB U3 JIETKHUX CIJIaBOB



CTon MOXeT BpalaThCs C pa3HbIMU CKOPOCTSAMH KaK MO YacOBOH, Tak U MPOTHUB YaCOBOM
crpenku. [IpuBOJ BpamleHHs CTOJNAa COCTOMT M3 JABYX- CKOPOCTHOTO 3JIEKTPOJBUTATEI,
pPEeMEHHOW TmepeAayd M OJHOCTYINEHYaTOro YEpBSYHOTO penyKropa. B BeIXogHOM Baity
pelyKTOpa MMEIOTCSl KaHaJIbl JJIsl TIOJIBOAA CXKATOTO BO3/AyXa K 3aKMMHBIM IMJIMHIPAM CTOJA.
VYnpaBieHue NpUBOJOM OCYIIECTBISETCS OT MEalH.

Ilepen 7eMOHTaKOM IIMHBI C IUCKA €€ OTOOPTOBBIBAIOT, T. €. OT)KMMAIOT OOPT IIHMHBI OT
aucka. MexaHu3M OT)KMMa — PBIYQKHBIA C THEBMAaTHYECKUM MpuBOAOM. Pabounii opran
MEXaHW3Ma — MOHTa&XHas Jonatka. [[HeBMaTnyeckuii wwimHAp (B OJHUX MOJEIAX —
OJTHOCTOPOHHETO JACHCTBHS C BO3BPATOM OT MPYKUHBI, B IPYIHX — JBYCTOPOHHETO JCHCTBHS)
yepe3 CHUCTEMY KOHCOJBHBIX pPBhIYaroB IepeMelacT MOHTXHYIO JIOIATKy, KOTOpas IaBUT Ha
OOpT IMHBI BEPTUKAIBHO YCTAaHOBJIEHHOTO OKOJIO OOKOBOM CTOPOHBI KOpIyca CTeHJa Kojieca U
OTPBIBACT €0 OT JAUCKA. YTIPaBJICHHE MEXaHU3MOM OCYILECTBISAETCS OT MEAAIH.

MoHTaXHasg KOJIOHHA COCTOMUT W3 CTOMKH, NMOBOPOTHOM WJIM BBIABMYKHOW KOHCOJIM M
MOHTa)XHOM IITaHI'U C YKPEIUICHHON Ha €€ HUKHEM KOHILIE MOHTa)KHO-IEMOHTaKHO! I'OJIOBKOM.
MoHTaXHasi TOJIOBKa MOXET MepeMelaTbcsi BBEpX — BHU3, (DUKCUPOBATHCS B ONPEIEICHHOM
MOJIOKEHUH C MOMOUIbIO PYKOSITOK M OTKJIOHATHCA B CTOPOHY BMECTE ¢ KOHCOJbIO. B onHuX
MOJIENSIX CTEHJ0B MOHTa)KHasi CTOWKA HEMOJBI)KHO 3aKpeIyieHa Ha KOpIyce, B APYruX — JUis
yno0cTBa paboThl IMEET BO3MOKHOCTD OTKJIOHATHCS Ha3al.

OOuIenpuHATO pa3feisITh IIMHOMOHTAXHBIE CTEHIBl JUIS OOCIY>KUBAaHUS JIETKOBBIX
KOJIeC Ha CTEHJbl IOJyaBTOMAaTHUECKHE M aBTOMarThyeckue. Pazmuume MexIay HHUMHU
3aKJII0YAETCsl B CIIEIYIOLIEM.

B nomyaBTOMaTHUECKMX CTEHJAAxX Jalka MOJBOJUTCSA BIUIOTHYIO K 3aKpaWHe IUCKa U
(buKcupyeTcss BEpXHUM pbluaroM, IpH JaHHOW (pUKcaIui MPOUCXOTUT OJHOBPEMEHHBIN MO IbEM
MOHT@)KHOM JIallKM BBEpPX OT JAuWCKa Ha paccTosHue 1,5-2 MM — HeoOXOJUMBbIi
TEXHOJIOTUYECKUN 3a30p, MPENOXPaHSIONIMA JAUCK OT MOBpekJeHMA. [lnsg oTBoJa Janmku B
CTOPOHY B TOPHU3OHTAJIBHOMN IUIOCKOCTH HEOOXOJMMO BpAIlaTh BUHT B BEpXHEH 4acTH CTEHJA,
oOecrieurBast Takoit xe 3a30p (1,5—2 MM) 11 TexX ke IeTeH.

B aBromMaTHyeckux cTeHAax JOCTaTOYHO MOABECTH IUTAHTY C JANKON BIJIOTHYIO K TUCKY
U HaXxaTb KHONKY (PMKCAllMM MHEBMATUKU cTeHjaa. [lomumo ¢ukcaruu jianku aBTOMaTHYECKH
o0ecIieunBaroTCsl 1Ba 3a30pa OJHOBPEMEHHO (BBEpPX U B CTOPOHY). [laHHOE MOJIOKEHUE IITAHTH
MOKET OBITh MCIIOJIb30BAHO JJIS1 0OCTYKMBaHHs BCEr0 KOMIUJIEKTa OJIMHAKOBOTO pa3Mepa KoJiec.

IIpu paGoTe Ha aBTOMATHYECKUX CTEHIAX C OTKUAHON KOJOHHOW Ui TOTO, YTOOBI
YCTaHOBUTh HOBOE KOJECO Ha CTEH[, JOCTaTOYHO Ha)KaThb Ha IMeJajlb M KOJOHHA YXKe C
(UKCUPOBAaHHBIMH MOJIOKEHUSIMU MOHTAKHOW TOJIOBKM OTKMHeTCs Haszan. [locie ycTaHOBKM
HOBOTO KoOJjleca Ha CTEHJ HaXHMaeTcs Ta e IMeJalb W KOJOHHA BO3Bpallaerci B
NepBOHaYaJIbHOE pabouee COCTOSTHUE.

B aBTOMaTMueckMX CTEHIaX C HEMOIBM)KHOW KOJOHHOW M TOJBM)KHOM KOHCOJIBIO
YCTaHOBKA MOHT@)XHOM TOJIOBKM MPU CMEHE KoJieca MPOM3BOAUTCS TaKKe JBYKPAaTHBIM
Ha)KaTHUEM Ha TeJalb, IPU 3TOM IITaHIa aBTOMATUYECKU MOJHUMETCS] BBEPX U OTBEJETCS Ha3al
MOJIBIKHOM KOHCOJIbIO, @ IOCJEe YCTAaHOBKM HOBOTO KOJIeCa KOHCOJb M IITaHra BEPHYTCS B
NepBOHAYAJILHOE COCTOSIHUE.

Jis obneryeHuss MOCaAKM W HaKaykd OeCKaMEpHBIX IIMH CTEHIbl MOTYT OBITh
000pyIOBaHbI CHCTEMOM OBICTpOIl mojayn Bo3ayxa (B3pHIBHOIM Hakauykoi) B IIMHY U B 3a30p
MEX]ly O0PTOM IIKMHBI U 000/I0M JUCKA JIJIsl CO3aHUsl HU)KHETO BO3AYILIHOTO 3alIOPHOTO KOJIbIIA.
Ota cucrema (pucyHok 6.5) Bkimowaer B ce0s CIEIyIOLIME D3JEMEHTHI. HHQIATOp —
CrelMaJIbHBIN BO3AYIIHBIA pecuBep Ha 15—20 nutpoB cxaroro no 600—750 Klla Bo3nyxa,
3allOpHBIA  KJIalaH; BO3JYXOBOJbl K 3aXHMHBIM KyJaukaM, CIHelHalbHbIC KyJTaukd C
OTBEPCTUSMU JUIsl BBIITYCKA BO3/yXa B 3a30p MEXAY IMIMHON M JTUCKOM; IIIJIAHI ¢ HAKOHEUHHKOM
JUTSl HAKa4KH [IMHBI BO3yX0OM 1oJ1 6e3onacHbiM qaBieHueM (350 KIla) u manomerp.



Pucynox 6.5 - Cucrema «B3pbIBHOWH HaKauku» OECKaMEpHBIX IIWH, YCTaHOBJIEHHAs Ha
mmmHOMOHTaXHBIN cTenn G 840 N1 ¢dupmer RAVAGLIOLY (Uranus): 1 — undasrop; 2 —
BO3/IyXOBOJIbI K 3KUMHBIM KyJauykaM M KyJIauyKd C OTBEPCTUSAMH, 3 — IUIAHT U HAKAuKH
IIMHBI U MAaHOMETP; 4 — mealib BKIIOUYECHUS

Bxiiouenune cucreMbl B3phIBHOM HaKaYKH IIMHBI IPOU3BOAUTCS MEAATIBIO.

g nerkoro M G€30MacHOrO JEMOHTa)Xa — MOHTa)Xka HU3KOMPO(DHUIBHBIX IIWH PAIOM
¢upM — mpousBoauTesell 000PYIOBaHMS NPEATAraloTCsl JOMOJHUTENbHbIE YCTPOHCTBA —
MaHUIYJISTOPBI, YCTAHABIMBAaEMble MPAKTUYECKH Ha JIOObIe MOJENTH BBIMYCKAEMBIX HMH
IIMHOMOHTQXKHBIX CTEHJOB. OTH YCTPOMCTBa HOCAT Ha3BaHME «TpeThs pyka». OHu
CMOHTUPOBAHBl HAa JKECTKOW CTOMKE M BKIIOYAIOT B ce0s psii pPHIUYAKHBIX MEXaHHU3MOB,
IPUBOJAMMBIX B JCHCTBHE BPYYHYIO HJIM OT IHEBMOIPUBOJA, C pabOuYMMHU OpraHaMu B BUJIE
JIMCKOB, JIAMOK, KOHYCHBIX U IIHJIMHIPUYECKUX BAJIMKOB U Jp. (pUCYHOK 6.6).

Ay “ ' a T
Pucynox 6.6 - IlHeBMaTHMueckoe yCTPOHCTBO THIIA «TPETbi pyKa» Uil MOHTaXa —
JIEMOHTa)Ka KOJIEC JIETKOBBIX aBTOMOOWIIEH ¢ HU3KOMpopuibHbIMU muHamu: a — MH 310 —

NpeHa3HAYCHHOE I YCTAHOBKU HA TOJYaBTOMATHUYECKHE IMIMHOMOHTAKHBIC CTECHJIBI MOJIEIeH
SWING ¢upmbr Snap on Equipment (Aurmus); 6 — GR 81 — mnpennasHaueHHOe JJist



YCTAHOBKHM Ha I0JlyaBTOMAaTUYECKHE IIMHOMOHTaXXHble CTeHIbl Mozaened G 221-225 ¢dupmel
RAVAGLIOLY (Mranus)

Tema Ne 7
OKPACOYHO-CYIIMJIBHOE OBOPY JIOBAHUE

Hnst manspabix yuactkoB [ITC BwimyckaeTcst pasHOOOpa3HOe 000pyAOBaHHE, KOTOPOE
MOXKET OBITh pa3feieHO Ha CIenyIole TPyNnbl Mo (YHKIMOHATHHO-TEXHOJIOTUYECKUM
IIpU3HAKaM!

— o0opyaoBaHue Il TOCTOB MOATOTOBUTEIBHBIX PA0OT Mepe MOKPACKOH aBTOMOOWIIS;

— o0opynoBaHue Il KOJOPUCTHYECKOTO MOAO0Opa aBTOMOOMJIBHBIX KpPacoK II0
3aJJaHHOMY IIBETY aBTOMOOHIIS;

— OKPaCOYHO-CYILHJIBHBIEC KAMEDPHI;

— KaMephbl U CYIIUIbHOE 000pYI0BaHUE JUIS OKPAIICHHBIX aBTOMOOHIICH;

— PY4HOU HHCTPYMEHT;

— BCIIOMOTaTelIbHOE 000pYy0BaHUE.

7.1 OGopyznoBaHue Ui IOCTOB MOATOTOBUTENBHBIX pabOT mepe HOKPacKoi aBTOMOOMIIS

[TonroroButenbHple pabOTHI Mepe] IOKPAaCKOW aBTOMOOMIS BKIIOYAIOT B ceds
nundoBaHue TOBEPXHOCTEH Ky30Ba, HAHECEHHE HA HETO I'PYHTA M INMAKIEBKH. DTU pabOTHI
OTHOCSTCS K pa3psiy MbLIe0Opa3yroIInX, MO3TOMY 30HBI MOJTOTOBKH K OKPacKe JIOJIKHBI OBbITh
HA/IKHO M30JIMPOBAHBl OT HHBIX PabOYMX MECT NPOM3BOJACTBEHHOTO momernieHus. [lonaua
BO3/yXa Ha paboO4Mii MOCT B 30HE IMOJTOTOBKH M YIAJIECHHE €r0 JOJDKHBI OCYIIECTBIATHCS IO
CXEME «CBEpXy — BHM3», KOTOpas B HawIyyllled Mepe oOecneuuBaeT YAaJeHUE MbLIM U3
paboueil 30HBI U IOZ[aYy K OpraHaM JbIXaHHs paboyero YucToro Bo3Iyxa.

B cocraB o06opynoBaHus 30HBI TOATOTOBKHM BXOJSAT OCBETHTEIbHAs YCTaHOBKA,
BEHTWIALMOHHBINA BO3yXOpacHpeaeTuTeabHbINH OJI0OK U OJIOK ylaleHUs 3arpsiI3HEHHOTO BO3yXa
¢ (umbTpaMH €ro OYUCTKH.

OcBeruTenbHas YCTAaHOBKAa W BEHTWISLIMOHHBIM BO3AyXOpaclpeneIuTeNbHbI 00K
KOHCTPYKTUBHO BBITIOJTHEHBI B €JMHOM KOPITyC€ KapKacCHOTO TUIAa M YCTaHABJIMBAIOTCS B 30HE
MOJATOTOBKH Ha CTONI0AX, MO0 MOIBEIIMBAIOTCS MO MEPEKPHITHEM TTOMEILCHHUS.

[To Tumy KOHCTPYKTHBHOTO HCIOJHEHHUS OJIoOKa yJaleHUsl 3arpsA3HEHHOTO BO3/yXa
pas3InYaroT 30Hbl HOJATOTOBKU TPEX BUJOB!

— ¢ GJIOKOM «Ha OCHOBAHHHY;

— ¢ OJIOKOM B IPUSMKE;

— ¢ OJIOKOM TOPLIEBOTO PACIIOIOKEHHUSI.

KoHCTpyKTHBHOE HCIIOJHEHHE MEPBOrO TUIA XapaKTEPU3YeTCsl TEM, YTO BCACHIBAIOIIMN
BEHTHJIATOP M (PUIBTPHI OUMCTKH BO3JyXa pPAacIOJIarailoTcs B COOPHOM KapKacHOM KopIyce
HaIOJIbHOTO MCTIONHEHUS, OCHAILEHHOM BbE3HBIMU TPaIlaMH.

Bropoii Tun On0oka BBIMOJHEH TakK, YTO OH PACHOJaraeTcs B CHELUAIBHOM IpHUSMKE, a
ero 3a00pHbIC BO3AYXONPUEMHHKH, BBHIIIOJIHEHHBIE B BU/I€ PEILIETKH, YCTAaHABIMUBAIOTCS BPOBEHb
C T10JIOM 30HBI.

bnok Tperbero THma, coaep)Kaluii BCACBHIBAIOIIMNA BEHTHJIATOP U (UIBTPHI OYMCTKU
BO3/yXa, MPEJCTaBIseT co00i COOPHYIO KOHCTPYKLHMIO, BBITIOJIHEHHYIO B KAPKaCHOM KOpILyce B
BUJle mapaenenunena BbicoToil He Oomee 300 MM u jmmmHOM 2,5—2,8 M, KOTOpBIi
yCTaHaBJIMBAETCS Ha IOJY BJOJb TJIYXOH TOPLOBOM CTeHBI 30HBI. [IpHM Takol KOMIIOHOBKE
oOopyznoBanus obecrnieunBaercsi L-oO6pa3Hast cxema IBHKEHUS BO3/lyXa B 30HE CBEPXY — BHU3 U
BJIOJIb 110J1a OT IEPEIHEro K 33 IHEMY KParo 30HBI.

Paznuunbple BapuaHThl KOMIIOHOBKHM OOOPYAOBaHMS 30HBI HOJAIOTOBKM IIOKAa3aHbl Ha
pucynke 7.1.



Pucynok 7.1 - KommoHOBOYHBIE pemieHHs OOOpYAOBaHHS Ui 30HBI MOJITOTOBKH K
okpacke JerkoBbix aBromoOwieii ¢upmbr ColorTech (Typums): a — ocBemeHue u
BEHTHJISILIMOHHBIN OJIOK Ha TMOJBecax, a OJOK YAaJeHUs B NpPUSMKE; O — OCBCUICHUE U
BEHTHSILIMOHHBIN OJOK Ha crojbax, a OJOK yJaleHHWs B MpHIMKE, B — OCBCIICHHE U
BEHTWIALMOHHBIA OJIOK Ha cTonmOax, a OJOK yJajJeHHs Ha OCHOBaHHM; I' — OCBEILEHUE U
BEHTHISIIMOHHBIN OJIOK Ha TMOJBecax, a OJOK YAaJeHUs B NPUSAMKE; J — OCBCUICHUE U

BEHTWIALMOHHBIN OJIOK Ha MO/BECAX ¢ OJOKOM yAaleHHUs TOPLIOBOTO PACHOIOKECHUS

7.2 OKpacOYHO-CYIIMIIbHBIE KAMEPhI

D10 000pyHOBaHUE SIBIACTCS OCHOBHBIM 00OpynoBaHueM MassipHoro ydactka IITC,
CO3JAIOUINM HJCaJIbHBIC YCIOBHS Uil KAa4eCTBCHHOW OKpPAacKW M CYIIKH aBTOMOOWIICH.
Oxkpacouno-cymmibHbie kKamepsl (OCK) siBisitoTcst 000pyJOoBaHHEM aBTOHOMHOTO JCHCTBUS, a
UX CHUCTEMBI OOECIICUMBAIOT BBICOKYIO CTEICHb IOYKApHOW M JKOJIOTHYECKOW Oe30MacHOCTH.
OCK cocTosT M3 ABYX COCTaBHBIX 4acTeli — COOCTBEHHO KaMmepbl M OJoKa obecreueHus
(byHKIIOHHPOBaHUS (PUCYHOK 7.2).

il

Pucynox 7.2 - OxpacoyHO-CyIIMJIbHas Kamepa i JIerKoBbIX aBTomoOmineir SUPER
PRESTIGE LMU 1/ EU 1 ¢upmer NOVA VERTA (HUramus): 1 — OGiok obecriedeHus
(GYHKIMOHUPOBaHUS, 2— Kamepa

Kopryc kamepel mpencTtaBiisieT coOOH  KapKacHYI0  KOHCTPYKIHIO,  OOLIUTYIO
TEIJIOM30IMPYIOIIUMH TaHEsIMH THIA «COHJBUY-TIAHETb». OTH mNaHenu ToinmmHoun 40 MM
COCTOSIT M3 JBYX OIIMHKOBAHHBIX CTAJIbHBIX JIUCTOB, MOKPBITHIX CHApYXH IUIACTUKOM, H
HaxXOJAIIErocss MEXJAy HHUMH CIEUHAIbHOro yremiurens. [laHenum Xopouio BbIAEPKHUBAIOT



3HAYUTENbHBINA nepenay Temmeparyp Bo3ayxa BHyTpH (10 80 °C) u cuapyxu kamepsi (10 0 °C) u
MO3BOJAIOT 3()(HEKTUBHO MOJACPKUBATH 3aJaHHBIA TeMIIEpaTypHBIH pexXuM CymKd. B psge
mozaeneit OCK wuCHoOnp3yroTCsl JBOWHBIC COHABUY-TIAHENH ToNIMHOW 60 MM, KOTOpbIe
MOJIIEP>KUBAIOT Temreparypy BHyTpHu kamepsl 0 110 °C. Jlns Bbe3na aBToMoOmiIel B Kamepy
HUMEIOTCS JBYX- UJIM YEThIPEXCTBOPYATHIE IBEPH C OCTEKIICHUEM.

Opuum un3 napamerpoB OCK, ompenensrolmiMx HMX TEXHUUYECKUH YpPOBEHb, SIBIISETCS
YPOBEHb IBUIBHOCTH BHYTPEHHETO BO3AYIIHOIO IPOCTPAHCTBA KaMmephl, IO3TOMY B
KOHCTPYKILHMIO KaMepbl BBOJUTCA CHCTEMa ABYX- MM YETHIPEXCTYNEHUYATOW OYHMCTKU BO3IyXa.
Ha mnoronke kamepsl YCTaHOBJEHbI (HIBTPHI TOHKOW OYMCTKH IOCTYMAIOLIETO B KaMepy
Bo3ayxa. KoHcrpykuust GuibTpoB oOecriednBaeT, ¢ OJHON CTOPOHBI, BHICOKYIO T'€PMETUYHOCTD
KaMephbl, a ¢ IPyroil CTOPOHBI, OBICTPYIO UX CMEHY OJJHUM YEJIOBEKOM.

Cuctema ocBelleHMsI KaMmepbl oOecreynBaeT OECTEHEBOE OCBEUICHHWE BHYTPEHHErO
MPOCTPAHCTBA C OCBENIEHHOCThI0 ToBepxHOcTeil aBTomoOmias ot 1000 mo 3000 n k 3a cuer
IPUMEHEHHs OJTHO- WJIM JIBYXBSIPYCHOTO PACHOJIOKEHUSI CBETUIBHUKOB C JIIOMHUHECLEHTHBIMU
JaMIIaMu yJITy4lIeHHOH LIBETOIepe1ayu.

B 6noke obGecnieuenus ¢pynkimonnposanusi OCK pacnonararorcst arperarsl CIEAYOIUX
CHCTEM: BO3IYXONOJrOTOBKM, BEHTWISALWH, OYHUCTKH OTPAOOTAaHHOTO BO3/AyXa, MOXKAPHOU
CUTHAJIM3aIMH ¥ TI0)KAPOTYIICHUSI, OYUCTKU U XPAHEHUS )KUAKHX CTOKOB (9Ta CHCTEMa UMEETCsI
TonbKO B oTnenbHbIX Mojensx OCK). Pabora cucteM (QyHKIMOHHMPOBAHUS WILTIOCTPUPYETCS
pucyske 7.3.

13 7 16 5 14 17
Pucynox 7.3 YcrpoiictBo okpacouHo-cymmiabHON kamepsl NOVA VERTA (Mrtanus):
1— xamepa; 2 — npuTOoYHas rpymnmna; 3 — BBITSHKHAA IpyMa; 4 — ropesika; 5 — HarHeTaromun
BEHTHJIAITOP; 6 — BBITSHKHON BEHTUWJIATOP; / — COOpPHOE METAJUIMYECKOE OCHOBAHHE Kamephl; 8
— TmoToJioyHas mnaHens, 9 — TtemnoooMenHuk; 10— mnpenBapurensHble QuiabTpel; 11 —
(GUIBTPHl OKOHYATENFHON OYHMCTKU BO3/ayXa, 12— Bbe3aHble BOpoTa; 13— Bbe3IHBIE Tparbl,
14— nortox Bo3ayxa, BXOAALIMI B Kamepy; 15— moTok Bo3ayXa, MOCTYMAIOUIMA BHYTPb
KaMmepbl; 16— HUCXOAALIMI MOTOK BO3lyXa BHYTPH KaMephl; 17— MOTOK BO3AyXa, BBIXOSAIINN
U3 KaMmepbl, 18 — BBIXJIOMHBIE ra3bl

Cucrema BO3IyXONOArOTOBKM  MpeAHA3HAauY€Ha JUIsl MOJOTpeBa  BO3AyXa [0
TEXHOJIOTHYECKH HEOOXOUMON TeMIlepaTypsl B Mpolecce OKPacKH M CyIIKH aBTomMoOmis. OHa
BKJIIIOYaeT B cebs HarpeBarenb U Kajmopudep. HarpeBarenb mnpencraBisier coOoil cucTeMy
(bopcyHOK, paboTaroIUX Ha KUAKOM WM Ta3000pa3HOM TOIUIMBE, YCTPOMCTBO pO3XKHUra U
anrnaparypy KOHTpOJIS U YIpaBJeHHUs MpolieccoM ropeHus tomnusa. Kamopudep npencrasiser
c000i1 MPsIMOTOYHBIM BO3AYIIHBIM TEMNIOOOMEHHUK C PaJMaTOPOM IUIACTHHYATOTO TUIIA.

Bentunsanuonnas cucreMa OCK cocTouT U3 ABYX CUCTEM — IPUTOYHOM U BBITSDKHOIM,
KOTOpbIE€ MOTYT ()yHKIIMOHHPOBATH KaK OTAEIBHO, TaK U B PSKUME C PELUPKYISAILUEH BO3ayXa.
CucteMbl BKIIOYAIOT BEHTUJIATOPHBIE YCTAHOBKH, BO3yXOBO/bI, (PUIBTPHI MPEABAPUTEIBHON U



TOHKOW OYMCTKM BO3/yXa, BO3JIyXOpaclpeleNuTeNd JUId TNPUTOYHOTO BO3AyXa U
BO3/yX03a00pHUKH ISl yAAJICHHS 3arpsI3HEHHOTO BO3yXa U3 KaMephbl.

CucreMa OYHCTKM OTpaOOTaHHOTO BO3/yXa MpEeAHa3HA4YCHA IS YHAJCHUS U3 BO3IyXa
KaMepbl YacTHUI] JAKOKPAaCOYHBIX MAaTE€pHajOB B TMPOLIECCE OKPAaCKH U JeTyded ¢pakuuu
pacTBOpUTENIE W KpPAacKU B Ipolecce CYIIKH Iepel BeIOpocoM ero B arMmocdepy. Cucrema
BKJIIOYAaET 3a00pHYIO pPELIETKY, YCTAaHOBJIEHHYIO Ha IIOJIy Kamephl, BOASHON GWIBTp Ui
yIaJeHUs KPacKu U aJICOPOLIMOHHBIN (PUIBTP — IS JIETYYHUX BEILIECTB.

JUnisi KOHTPOJsSL COAEp)KaHUS B3PHIBOOMACHBIX BEIECTB B BO3AYLIHOW Cpelbl KaMephbl
OCHAIIICHBl JAaTYMKAMH MOXApHOW CHTHATW3ALUK, BKJIIOYAIOUIMMH aBApUHHYIO BBITSHKHYIO
BeHTUsMo. B ormenpHbix OCK  mpenycmoTpeHa aBTOMaruMdeckass CHCTEMa Ia30BOIO
MOXKaPOTYILICHHS.

Paznuuator Tpu pexxuma GyHkiuuonupoBanus cucrem OCK:

1. Pexum okpacku.

[Tonaua mpUTOYHOrO BO3JyXa B KaMepy OPraHU30BaHA IO CXEME «CBEPXy — BHH3» C
M30BITOYHBIM JIaBJICHHEM BO3[yXa B pabodeil 30HE, 4TO SBJISETCA HEOOXOJUMBIM YCIOBHEM
yJaJleHUs] B3BEIIEHHBIX YaCTHUI] JJAKOKPACOYHBIX MAaTEPUAJIOB U MBUTH U3 30HBI OKpacku. Bo3mayx
u3 aTMoc(epbl, MOCTYNAOMINNA B IPUTOYHYIO TPYIITY, IPOXOAUT MPEABAPUTEIbHYIO OYUCTKY B
¢ubTpax rpy0oi OUYMCTKH, 3aTE€M HarpeBaercs B Kajopudepe a0 TpeOyeMoil TemmepaTypbl U
Yyepe3 BO3AYyXOBOJbl IMOJBOAUTCS K TMOTOJIOYHBIM (UIBTPaM TOHKOH OYMCTKH M Jajee
BbIOpachIBaeTcsi ¢ HEOOIBIIMMH CKOPOCTSIMHM B IPOCTPAHCTBO Kamepsl. [IoTok Bo3yxa, oOTekas
aBTOMOOWJIb, YHOCHUT C COOOH B3BELICHHbIE YaCTUIbI KPACKH U MApbl pACTBOPHUTENS B IPUEMHYIO
PELIETKY BBITSYKHOU TPYIIIHI.

BhITSDKHBIE BEHTHIJIATOPBI MPOBOISAT 3arpsi3HEHHBIM MOTOK BO3jayXa 4depe3 (QUiIbTpbl U
BbIOpachIBaloT ero B arMocgepy. s ouncTky BO3ayxa OT paclblICHHON KPacku MPUMEHSIOTCS
(GWIBTPHI THIIA «BOJISIHAS 3aBECa», OT MAapOB KPACKU M PaCTBOPUTENS — KacCeTHbIE (PUIBTPHI HA
OCHOBE aKTUBUPOBAHHOTO YTJISI.

2. [lepexoAHBIN PEXKUM.

OTOT pexuM HEoOXOAMM JJIs BEHTWIMPOBAHHMS KaMepbl OT B3PBIBOOMACHBIX IMapoOB
pactBopurens u BkiaodeHuss cucteM OCK B pexum cymku. Bpems mepexogHoro pexuma
3aJlaeTcsl B 3aBUCMMOCTU OT KOJIMYECTBAa paclbUIEHHOW Kpacku. Kak mpaBuio, mpu IMOJIHOM
OKpacke aBToMOOmMIIsl OHO He npeBbimaeT 10 MuHyT. OCHOBHBIE NTapaMeTphl BO3AYIIHOM cpelibl U
CXeMa BO3JIyXOpacIpeaesIeHUs] COXPAHIIOTCS TAKUMHU XK€, KaK U B PeKUME OKPACKU.

3. PexxuM cymikw.

B sTroM pexume BEHTHISALHMOHHBIE CHUCTEMbl MPUTOKA W BBITSDKKM PabOTAIOT Kak
3aMKHYTasi IPUTOYHO-BBITSKHAA cHCTeMa, oOecredyuBasl JBM)KEHHE BO3yXa IO 3aMKHYTOMY
KOHTYpY. B pexxume cymxu obecneunBaercsa 90%-Has perupKyIsALUs HarpeToro B kanopugepe
BO3/yXa, 4T0 OOecrne4ynBaeT, ¢ OJHOW CTOPOHBI, JIYUIIME YCIOBHUS JJS CYIIKH OKpAIIEHHOTO
aBTOMOOWJIS 32 CUET PABHOMEPHOTO pacrpe/ieeHusl TeMIepaTyphl IO BceMy 00beMy KaMepsl, a
C JpYyroil CTOpPOHBI, TO3BOJIAET SKOHOMHTH TOIUIMBO, MJyllee Ha IMOJOIPEeB BO3/yXa.
Temneparypa mojorpeBa Bo3ayxa B Kajopudepe ycTaHaBIMBAETCS Ha IyJbT€ YNpaBJICHUS U
MOJIIEP>)KUBAETCSI CUCTEMOW aBTOMATHYECKOTO peryaupoBaHus. [l CHUXKEHUS B BO3AYLIHOM
IPOCTPAHCTBE KaMepbl B3PHIBOONACHOM KOHIEHTPALMU BBIJICISAIOUIMXCS IMPH CYIIKE HapoB
kpacku u pactBopurenst 10% peuup- KynupyemMoro Bo3ayxa OOHOBISIETCS 3a CUET MPUTOKA €ro
u3 atMocdepsl. B npunoxenuu Jl npenctaBieHbl TEXHUYECKUE XapaKTEPUCTUKU 000py10BaHUS
JUIS OKPACKU aBTOMOOMIIEH.

7.3 O6opynoBaHue JUIs CYIIKH aBTOMOOMJIS TIOCJIE€ OKPACKH.
D10 000pylOBaHME BKIIOYAET JBE TIPYINIbl — CTalHOHAapHOE O00OpyIOBaHHE U

MOOHIIbHBIE YCTaHOBKH.

7.3.1 CrannoHapHoe cylmibHoe 000py10BaHHe



CeronmHs cranoHapHOE OOOpYIOBAaHWE MJsi CYIIKM aBTOMOOWIIS IIOCIIE€ TOKPAcKU
BBIITYCKAeTCs IBYX TUIIOB — MOPTAJIbHbIE U MOHOPEILCOBBIE CYIIKH. ITO 000pYJOBaHUE MOXKET
YCTaHABJIMBATHCS JTMOO B OTIACNBHBIX Kamepax, JTHOO MeXay KamMepaMH WIN ke B OTICIbHO
BBIJICJICHHOM IIJIOINAKE IPOU3BOJCTBEHHOIO y4acTKa.

[TopranbHble YCTAaHOBKM TPEICTABISIFOT CcO0OH mopTan (apky), Ha BHYTPCHHEH
MIOBEPXHOCTH KOTOPOI'O Ha CHELHUAIbHBIX JEp)KaTelsiX ycTaHoBieHbl mnaHenn ¢ HK-
U3JIy4aroUIMMU JaMIaMy. JIaMIsl OT neperpeBa OxXJIaKJal0TCsl BEHTUIATOPaMU, BCTPOCHHBIMU B
naHens. [lanenu MOryT MEHATH CBO€ NPOCTPAHCTBEHHOE IIOJIOKEHUE 3a CUET MEXAaHU3MOB C
3JIEKTPOMEXaHUYECKUM IIPUBOJIOM.

ITopran nepenBuraercs BO3BPATHO-IIOCTYNATENIBHO II0 peabCaM, COBEpLIas HECKOJIBbKO
LUKIOB JBHJKECHHs, BO BpEMs KOTOPBIX OCYILUECTBIISIETCS IIOJHOCTBIO IPOLIECC CYIUKU
OKpaIlIeHHoro aBToMOOWsA. [IpuBoj moprasia — 3IEKTPOMEXaHMYECKHM, YIpaBIsSeMBbI 110
3aJaHHOMU IIpOrpamMmMe.

Ha noprane ycranoBieHa cucreMa aBTOMaTHUECKOM MACHTU(UKAIIMN OKPAIIEHHBIX MECT
U ompeieneHus pa3mepoB apromoOmis. [lonydyennas nnpopmays nepegaeTcs B ynpapJsSomui
KOMITBIOTEP, KOTOPBIM OmpeneNseT HeoOXOAUMOe TIOJOKEHUE TMaHeNel u3iydaTenedl u
pacCTOsIHUE MX YCTAaHOBKHU JI0 IOBEPXHOCTH Ky30Ba. B maMsATh KOMIBIOTEpA TaKkKe 3aJI0KEHA
uHpoOpMalKsi O pa3IMYHbIX JAKOKPACOYHBIX MaTepuanax M IBETax, 4YTO IO3BOJIAET BHIOPATh
HaunboJiee MOAXOJAIIYIO IPOTPAMMY CYIIKH.

MOoOHOpENBCOBBIE CYLIUIIBHBIE YCTAHOBKM KOHCTPYKTMBHO BBIIIOJIHEHBI HMHA4e, 4YE€M
MIOPTAJIbHBIEC YCTAHOBKH, OJHAKO NPUHIUIINAIBHO OHU OTJIMYAIOTCA OT MOPTAIBHBIX TOJIBKO TEM,
YTO IAHEJIM C H3JIydaTelsIMM YCTAHOBJIEHBI HAa MaHUIYIATOPE, KOTOPBIM IEpEIBUraercs I10
MOHOpEIBCY. B OCTaJIBHOM K€ U IO YCTPOWCTBY IAHENIEH, U IO YIPABJICHUIO PACIIOJIOKEHUEM
MaHeJIed OTHOCUTENIBHO OKPALIEHHOIO Ky30Ba, U M0 IPUMEHEHHUIO KOMIIbIOTEpA Ui YIIPABICHUS
IPOIIECCOM CYLIKH 3TO 000pyIOBaHHME IMOCTPOCHO IO TaKOM ke cXeMe, KaKk M MOpTalbHbIe
CYLLIUJIKH.

7.3.2 MoOumbHbIe CYIIHIIBHBIE YCTAHOBKH

MoOusbHbIE CYIIWIBHBIE YCTAaHOBKHM (PHCYHOK 7.4) TpeAHa3HA4yeHbl ISl CYLIKH
OTIENBHBIX YacTell Ky30Ba Ipu MecTHOW moakpacke. OHM YHHBEPCAJIbHBI, MOTYT MIPUMEHSATHCS
Kak B KaMmepax, Tak ¥ BHe uX, xopomo mnoaxoaar mias IITC u aBTOMacTepckux JioOon
mortHocTu. [Tanens ¢ MJI-u3nydarensiMu KpenuTces Ha MOJIBIKHOM IITaTuBe. KOPOTKOBOIHOBBIE
U3Iy4aTeNnd C MyJIbCUPYIOUIMM TEIUIOBBIM IOTOKOM OOECHeYMBalOT PaBHOMEPHBIN IMPOrpeB
BCET0 CJIOSI KPAacKH, TPYHTOBKU M IIMAKJIEBKHU O MeTasuia. Jlammbl 3aIlUIIeHbl METATMYECKON
CETKON OT MEXaHHYECKOTO MOBPEXKICHHS U JIETKO 3aMeHsieMbl. J{JIs oXJlaXIeHHs JIaMI B TaHEIb
BCTPauBAETCS BEHTUJIATOP. YIIPaBICHUE YCTAHOBKOM OCYIIECTBISIETCS TyTeM BbIOOpa HanboJee
MOIXOASIIEH MPOrpaMMBbl, 3aJI0’KEHHOH B aMATh BCTPOEHHOTO KOMITBIOTEPA.

Pucynox 7.4 - Pasnuunble MOJeId MOOMIIBHBIX CYHIMJIBHBIX YCTaHOBOK (upmbl NOVA
VERTA (Uramus): a — IRT 302 — yHuBepcanbHas ycTaHOBKA Ha OJWH WM 1Ba copura; 6 —
IRT 301 T — ycraHoBKa ¢ ManorabapuTHbIM CO(UTOM JUIs CYLIKH OKPAIICHHBIX TOBEPXHOCTEH



HeOoypIIoN TuIomaau, ocHameHa taiimepoM; B — [IRT 030 — nmns cymku BepTHUKaIbHBIX
MMOBEPXHOCTEN

TEMA Ne 8
OBOPYZIOBAHUE, OCHACTKA U UHCTPYMEHT
JUIA CbOPOUYHO-PA3BOPOYHBIX 1 MEXAHUYECKUX PABOT

B 3aBucumoctu OT BuAa paboOT, TEXHOJOTHMYECKOrO MPUMEHEHHs, (HYHKIHOHAIHLHOTO
HA3HAUYEHUS M MECTa MCIONB30BaHHUs 000pylOBaHHE, OCHACTKA M HWHCTPYMEHT MOTYT OBITH
pasiesieHbl Ha OTaelbHbIe rpynibl (pucyHok 8.1). PaccMoTpum oTaennbHbIC BUIBI 000PYI0BAHUS
U3 MPEICTaBICHHBIX IPYIIIL.

O6opyn0BaHHEe, OCHACTKA H HHCTPYMCHT
U5 c6opouHo-pasbopHBIX paboT
K MexaHMueckoli oGpaboTky aeTanci
¥ COOPOYHbIX CHHAXL ABTOMOOUREH
!
| 1
IlocToBoe ¥YyacTKoBoe
obopyaoBanue o6opynosaHue
[
[ I ] 1
Crauxu Benowmara- TexHono-
H CTEHAE Mpecenr TEABHOE ruyeckas Hncrpy-
obopyao- OCHACTKA MEHT
BaHHe
Cranku ansa obpa- ]
GOTKY JeTanei
| c6opounbix emurmL Tenexxu, Chemumky,
TOPMO3HBIX CHCTEM CTORHKH, OfpaBKH,
GTIOpPBI CTPYOLMHBI,
W Ap. HanmpaBHTCIH,
CTaHKH 1A NpaBKH tukcaropel,
JIHCKOB KOIeC 3aXHMBI H [,
Crenapl s pastopkH MoHTaxHBbIi#

I naBurareneit u arpera- MHCTPYMEHT, TIPOCTOH
TOB TPAHCMHCCUH U MEXaHU3IUPOBAHHBI
Cranku ans o6pa- ObpabaTeiBatomy i 5

GOTKM AeTaneil HHCTPYMEHT, NIPOCTOH

| zpurareneit, ronosok U MeXaHM3UPOBAHH LI

¥ GROKOB UWTHHAPOB

Pucynox 8.1 - O6o0mmenHas kiaccuukanus CrenualbHOr0 000pyA0BaHUs, OCHACTKH U
MHCTPYMEHTA Ul MPOBEICHHUS COOPOUYHO-pa30OPOUHBIX M CIECAPHO-MEXaHMUECKUX padoT Ha
pabouunx nmocrax u yyactkax [ITC

8.1 Cranku JuI1 MEXaHUYECKOW 00pabOTKH AeTajeil U cOOPOYHBIX €IUHUI] TOPMO3HOMN
CHCTEMbI aBTOMOOMIIS

B a1y rpynmy BkiIrouaeTcs cienyouiee 000pyaoBaHHe:

— CTaHKH U1 IPOTOYKH TOPMO3HBIX AUCKOB 0€3 CHATHS UX C aBTOMOOMIIS;

— CTaHKH U1 IPOTOYKH TOPMO3HBIX JMCKOB, CHATBIX C aBTOMOOMJIS;

— CTaHKH JUI IPOTOYKH TOPMO3HBIX OapabaHOB;

— KOMOMHHpPOBaHHBIE CTaHKHM JUIA MPOTOYKM TOPMO3HBIX AMCKOB U OapabaHOB 0e3
CHSTHS UX C aBTOMOOMJIS,

— KOMOMHHUPOBAHHbIE CTAaHKH JUIsl IPOTOYKHU TOPMO3HBIX JIUCKOB U 0apabaHOB, CHSTHIX C
aBTOMOOWJIS,

— CTaHKU JUii OOpabOTKM TOPMO3HBIX KOJOAOK (KJIEMKH, Cpe3aHHus W IUIM(OBKH
TOPMO3HBIX KOJIOJIOK, IPOTOYKH HAKIIAI0K TOPMO3HBIX KOJIOJIOK).



Cranku 1715 TPOTOYKU TOPMO3HBIX JUCKOB U OapabaHOB 0€3 CHATHUS MX C aBTOMOOWIIS
OTHOCSATCA K TIIOCTOBOMY OO0OpYAOBaHUIO. ITOT (akTop OOYCIOBMI HMX KOHCTPYKTHBHOE
ycrpoiicTBo. OcTanbHOe 000pyIOBaHME NpPEAHA3HAYEHO JJsl WCIOJBb30BAHUS HA CJIECApHO-
MexanuueckoM ydactke [ITC. OHO OTHOCHTCS K CTallMOHAPHOMY 000PYIOBAHUIO HAMOJIBHOTO U
HACTOJIbHOTO UcnoyHeHus. [lo cBoeMy MpUHLIMIUATBEHOMY M KOHCTPYKTUBHO-KOMIOHOBOYHOMY
PEIIEHUIO 3TH CTAaHKU AHAJOTHYHBI HUIM(OBAIBHBIM, KJIEMAIbHBIM WM TOKApHBIM CTaHKaM
MaIIMHOCTPOUTEIHLHOTO PO QHIIS.

CraHk# U IPOTOYKU TOPMO3HBIX TUCKOB 0€3 CHATHUS UX C aBTOMOOMJISI COCTOSIT U3 IBYX
COCTaBHBIX YacTeld — IMPHUBOJA TOPMO3HOTO IWCKa U oOpabareiBaromieil rosoBku. CTaHKU
MOCTPOEHBI IO ABYM MPUHLUITHAIBHO Pa3IMYHbIM CXeMaM KOMITIOHOBKH:

— C MOHOOJIOUHOM KOHCTPYKIIMEH U IEHTPUPOBAHHUIO MO CTYIHIIE KOJIeca,

— C KOHCTPYKUHMEH B BHJE PA3HECEHHBIX OTJECJIbHBIX OJIOKOB W LIEHTPUPOBAHUIO IO
TOYKAM KPEIUICHUSI TOPMO3HOM CKOOBI (CYIIopTa) aBTOMOOMIIS.

Cranku mnepBoro THna (puCyHOK 8.2) BBINONHEHHI B MOOWIBHOM HCIOJIHEHUU
(monkaTHO¥M BapHaHT) HAa OCHOBAaHMU B BUJE TeleKU. Kopmyc craHka mpeacraBiisieT co0oit
JBYXIIJICYMH pbIYAr, Ha OJHOH CTOPOHE KOTOPOI'O YCTAHOBJIEH 3JIEKTPOABHUIATENb IMPHUBOAA
LEHTpUpyoIero 0apadaHa craHka, a Ha APYroil — KOHCOIb C 00pa0aThIBAIOIIEH T'OJOBKOM.
Kopryc craHka MOKET peryaupoBaThCs IO BBICOTE 3a CUET NEPEMENICHHsS B BEPTHKAIbHOM
HaIpaBJICHNUHU C TOMOIIbIO BUHTOBOTO MEXaHU3MA.

Pucynox 8.2 - Cranox TD 502 mis npoTodykM TOPMO3HBIX JHMCKOB JIETKOBBIX
aBTOMOOMIIe M OapabaHOB Kojlec MHMHHU-aBTOOYCOB M MMHHU-TPY30BHKOB 0€3 CHATHA HX C
aBromMoomist pupmel COMEC (MTamnmus)

Llentpupyrommii 6apabaH cTaHKa yCTaHOBJIEH B KOpIyce Ha MOJIMIHUKaX. [lepen
NPOTOYKOH TOPMO3HOTO JMCKA OH COEIMHSETCS CO CTYNHIEH Kojeca (KOJeco MpeIBapUTeIbHO
CHATO C aBTOMOOWJISI) OOJITAMH IO OTBEPCTHSIM IS KPEIUICHHs KoJieca. DIIEKTPOJBUTATEIb
Yyepe3 peMEeHHYI0 Iepenady MPUBOAMT BO BpallleHHE LEHTPUpYIOIMHA OapabaH M TOPMO3HOU
muck ¢ yactoroit ot 80 no 160 o6/MuH. CKOpOCTh BpallleHHs AUCKA PETYIMPYETCsl Ha MyJbTe
yIIpaBJIEHUS CTaHKA.

OOpalatbIBatolias rojoBKa MMEET KapeTKy C JBYMs pe3llaMHu, KOTOpbI€ MPOTauuBarOT
TOPMO3HOM JHCK OJHOBPEMEHHO C JBYX CTOpOH. Takoi cmoco0 o00paboTKH MO3BOJISIET
YCTPaHUTh BO3MOXHYIO Jedopmanuio. Pes3lpl  ycTaHOBIEHBI Ha CyNIoOpTe, KOTOPBIi
oOecrieynBaeT JBUKEHUE PE3LOB 110 JBYM HalpaBICHUSIM — MOIMEPEK ANUCKA U MO Paguycy K
LEHTPY JAUCKA.

[TonepeuHoe nepemenieHne pe3noB (MX CONMKEHHE) YCTAaHABIMBACT TIyOWHY pE3aHMS.
OT0 mepemeleHre Npou3BOJUTCA BpYUHYI0. PaananbHoe nepeMerieHne COOTBETCTBYeT Mojaue
pe3loB mpu TokapHoi oOpaboTke. [logada moxer ObITh MHOO PY4HOH, THOO MEXaHHYECKOH C
MIOMOIIIBIO 3JIEKTPOJBUIaTENsl, YCTAHOBICHHOTO Ha TOJOBKE, U PEMEHHO-BUHTOBOW MepeaayH.
ITo cytu, o6pabatsiBaroliasi roJIOBKA ABISETCSA CYNIIOPTOM TOKAPHOTO CTAHKA.

Cranku BToporo tumna (pucyHok 8.3) mpeacTaBisitoT co00l COBOKYITHOCTH MPHUBOJIHOTO
yCTpOMCTBa U 00pabaThIBarOIEHi TOJIOBKH, H3TOTOBICHHBIX KaK OTJEIbHbIC U3ACIHS.



Pucynox 8.3 — CraHOK Uil JABYCTOPOHHEW HPOTOYKH TOPMO3HBIX JUCKOB JIETKOBBIX
aromoOmiert DL 87001 ¢pupmber MAD-TOOLING (Hunepnanabr)

[TprBOA — 3TO 3JEKTPOJIBUTATEIND C PErYIUPYEMOI CKOPOCTHIO BPAIIeHHUs], HA BBIXOIHOM
BaJly KOTOPOIO 3aKpEIJICHO BUJIOYHOE YCTPONCTBO COWIEHEHMs €ro Co CTYNHUIEH Koseca
aBTOMOOWIA. Buika coenuHsieTcss co CTynuiei 0OJITOM IO OTBEPCTUIO KpEIUIEHUs KoJieca. 3a
CUET 3TOTO AIEKTPOABUraTelNb BpallaeT TOPMO3HON JUCK.

OOpabatbIBatomias TroJI0BKa KpEmUTCcs Ha 0a30BBIX TOYKAaX KPEIUICHHUS CYMIIOpTa WM
TOPMO3HON CKOOBI aBTOMOOWJISI C MOMOIIBIO OONTOB, Ojaronaps yemy AOCTHTaeTCs BBICOKAS
TOYHOCTh 00paboTKu. B ocTanbHOM KOHCTPYKIMS TOJIOBKM MajO OTJIMYAETCS OT TOJOBKH
CTaHKOB IMepBoro Tuma. I[IpoToyka TOPMO3HOro [AMCKA, KaK W B CTAaHKaxX IIE€PBOrO THIA,
OCYIIECTBISETCS JBYMS pe3llaMU OJHOBPEMEHHO C JIBYX CTOPOH.

8.2 CtaHKHU 115 MPAaBKU AMCKOB KOJIEC.

Jlucku Kosiec MOTyT UMeTh J1eOopMalfIo JBYX BHJIOB — KOPOOJICHHE THIIAa BOCBMEPKH,
NPUBOASAILICE K TNOSBICHUIO TOPLOBOro OueHuss o0oja AMCKAa, W MECTHble JedopMaiuu
TOPU30HTAIBHBIX MOBEPXHOCTEH IuCKa M 3akpauH ob6ona. KopobOienue aucka yCTpaHSIOT Ha
IIPECCOBOM 00OPYZOBAaHUM, MECTHbIE JleOpMalMd — Ha CHELMAIbHBIX CTaHKaX JJs MPaBKU
JIUCKOB. DTU CTAaHKHU IPEAHA3HAYCHBI I UCIIOIb30BAHUS HA IIMHOMOHTaXHBIX yyacTkax [1TC.

CraHku 711 TpaBKUA JHMCKOB KOJIEC SIBJSIFOTCS —CTAllMOHAPHBIM  00OpYZOBaHUEM
HAIOJBbHOTO HCIOJHEHUs. B 3aBUCHMOCTH OT KOMIUJICKTAllMU HMCIOJHUTEIbHBIX MEXaHU3MOB
OHU JICNSITCS Ha JIBE TPYIIBI — TOJIBKO IS ycTpaHeHus nedopmarmii (pucyHok 8.4, a, 0), mis
ycTpaHeHus aepopManuii 1 GUHUIITHON ToKapHOi 00paboTKu aucka (pucyHok 8.4, B, T).



Pucynok 8.4 - Cranku mns npaBku auckoB ¢upmel K-MAK (Typuus): a — BASIC —
Ui auckoB 10—22 nmroiiMa ¢ pydHBIM IPUBOJIOM MpaBOYHOTO rHaporuiuHapa; 6 — MICRO —
s auckoB 10—22 mroiima, MHKpOIpPOLIECCOPHBIN, aBTOMAaTU3UPOBAHHBIN C BO3MOKHOCTBIO
ObICTpOro OOHAPYKEHHS MECTa JUCIOKaUU AehOpMaIiK U TTO3UIIMOHUPOBAHHS 30HBI HAIPOTUB
npaBouHoro rugporwmHapa; B — FORCE — jana  guckoB 10—22  mroiima ¢
AJIEKTPOTHUIPABIMUECKUM IMPUBOJIOM IMPABOYHOTO HITOKA, C ABYMS IIA0JIOHAMU JUIsl YCTAHOBKU
MPABOYHOTO TUAPOLMIMHIPA M TOKAPHOM Tpymmoil s (UHUIIHOM 0OpabOTKM OuCKa, I —
DORUK PRO mns auckoB 10-24 mroiiMa, paMHOTO THIA € 3JEKTPOTUAPABIMYECKUM MTPUBOIOM
MIPABOYHOTO IITOKA M TOKAPHOW IpyNIon /i GUHULIIHON 00pabOTKHU AuCKa

Cranku o0eux Trpynn HMMEIOT KOMOWHUPOBAHHBIM NPUBOL. OJIEKTPOMEXaHUYECKUI
MPUBOJL CITYKHUT JUUIsL BPALICHHS IMCKA, YCTAHOBJICHHOIO HA IIMUH/ENb, THAPABINYECKUN — IS
CO03/1aHUs1 HEOOXOAMMOTO YCHIIUS Ha IITOKE MPABOYHOTO IIMIMHIIPA.

CraHkd MMEIOT CTaHMHY, KOTOpas KpemuTcss K CIEHUAIbHOMY CTOJY WJIH
ycTaHaBiMBaeTcs Ha 1o, CTaHWHA COCTOUT W3 OCHOBAHUS, MepeiHeil 6abKu U 3aHel CTOMKH C
YIIOPOM /7S TUCKa. B OTAEIBbHBIX MOJENAX I IpUIaHUs OOJIbIIEH )KECTKOCTH 3a/IHss CTOMKA 1
nepeaHsis 6a0ka BBINOJIHEHBI B BUAE PAMHOW KOHCTPYKIUH.

B xopnyce mnepenHeii 0aOKu yCTQHOBJIEH UIMMHACAb W TNPUBOJHOH MEXaHU3M.
DneKTpoABUTaTENb MPUBOAA HIMUHCIS HAXOAUTCS JIMOO B OCHOBAHWU CTAHUHBI, IMOO B HHUIIIE
ctoja. TaM e pacroJio’KeHbl HACOCHAs CTaHLMS U amlmaparypa ynpaBJIeHUs THAPOIIPUBOIOM.

B crankax, KOoTopbsle KpOME€ INpaBKU OCYLIECTBISIOT U TOKAapHYIO OOpabOTKY AMCKOB,
CYNIOPT C pe3llaMu YCTaHABJIMBAETCS Ha OTIENbHOUM CTOWKE, 3aKperyIeHHONH Ha OCHOBAHUU C
TBUIBHOU CTOPOHBI CTaHKA.



B rugponpuBosie CTaHKOB MCIIONB3YIOTCS JIMOO PYYHOM HAcoc, MO0 HACOC C MPUBOIAOM
OT aJyieKkTpojaBuraTens. [HIponmpuBox mHepemaeT SHEpruto padbodeld >KUAKOCTH B OIMH WU
HECKOJIBKO IIPAaBOYHBIX THAPOUMJIMHAPOB. Eciu B cTaHke uMMeeTcs OAWH LWIMHIP, TO OH
COEJIMHSAETCS C THAPONPHUBOAOM T'MOKMM IIUIAHTOM W MOKET OBITh BPYYHYIO YCTAHOBJIEH Ha
M00yI0 MO3UIUIO0 OJHOTO M3 JIBYX IIA0JIOHOB, KOTOpPbIE 3aKpEIUIEHbl Ha mepenHei 6abke u
3aJHeW CTOoMKe. B cTaHkax ¢ JOByMs WM TpeMs IPaBOY- HBIMU LWIMHAPAMU IOCJIECIHUE
pacIoyio>keHbl OBM)KHO Ha repenHeit 6adke, 3a7Hel CToKe U TpaBepce.

KoMInekT npaBoYyHOM OCHAaCTKM C Ppa3IMYHBIMU TOJOBKAaMHM, KOTOpBI HMEIOT BCE
MOJIEIM CTAHKOB, MO3BOJISIET MPUKIIAABIBATh TEXHOJOTMUECKHE YCHIIUS K JI000# TOYKE IHCKA.
OcHacTka KpelnuTesl Ha IITOK UIMHIPA.

HawulGouiee coBepiieHHbIE MOJIENIM CTAHKOB MMEIOT AJIEKTPOHHBIE CUCTEMBI YIpPaBJICHUS,
MO3BOJISIOIINE OBICTPO M TOYHO ONPEACIATh MECTOIOJOXKEHHE Ae(HOPMUPOBAHHOTIO YYacTKa
JUCKA U MO3ULMOHUPOBATH UX OTHOCUTEIBHO IIPABOYHBIX LIUIMHAPOB.

8.3 Crenap! 111 pa300pku/cOOpPKHU ABUTaTEICH U arperaroB TPAHCMUCCHH

JlanHoe oOOpyJOBaHHWE TPHUMEHSETCS HAa MOTOPHBIX M arperaTHO-MEXaHWYeCKHUX
yuactkax IITC s obecriedeHuss HauOOJBIIUX yAOOCTB MEXaHUKY TMPH IPOBEJCHUU
pa3bopoUHO-COOPOUYHBIX PabOT MPU PEMOHTE aBTOMOOMJIBHBIX arperatoB. Pa3zimuyaroT CTeH]IbI
JUIL YKPYITHEHHOM pa300pKu/cOOpKM ABUraTeNeil U Ipyrux arperatos, U CTEHIBI U1 pa30opKu
rosioBok 0OJoka 1uuHapos (I'BILT).

CreHnpl A yKpYOHEHHOH pa300pku/COOPKM HMEIOT CTOCYHYI0 WM PaMHYIO
KOHCTpYKIUIO (pucyHok 8.5). [lyist KperyieHns: arperaToB UCIONIB3YIOTCS (DIaHIBl MM OTIOPHBIE
Oanku pambl. KpemieHre arperatoB Ha CTEHJIE OCYIIECTBISETCS 110 TEM K€ CAMBIM I10CAaJJOYHBIM
MeCTaM, 4TO M Ha aBTOMOOWUJIE. Y CTaHOBIIEHHBIN Ha CTEHJIE arperaT MOXeT [IPOBOPAUYMBAThHCS Ha
360° BOKpYT MPOA0JIBHOM OCH U UKCUPOBATHCS B JTFOOOM U3 IBEHAAIATH TOJIOKESHUH.

a i} 8 e
Pucynox 8.5 - Crenapl /i pa3bopku/cOOpKM ABUraTeneil 1 KopoOok mepenad GpupMbl
RAVAGLIOLY (Uranus): a— R 15 — mist kpynmHOrabapuTHBIX CHIOBBIX arperatoB; 6 — R 10

— OJHOCTOGYHBIM C KpemieHueM arperara mno ¢(uanny, B — R 12 — nByXcToeuHBIi
nepeaBkHOM; T — R 11 — JByXCTOEUHBIH C 3JIEKTPOMEXaHUYECKHMM MPUBOJOM IOBOPOTA
U3JIEHs

CreHnpl BTOpOHM TpyHNbl IpelHa3HAu€Hbl s OBICTPOTO W KayeCTBEHHOTO
JNEMOHTa)Xa/MOHTa)Xa KJIAaaHOB B OOBMMHBIX M MynbTUKIanaHHblx ['BIl  nBurarenei
aBToMOOMIed. CTEHJbl OTHOCATCS K CTallMOHApHOMY OOOPYIOBAaHHIO C IHEBMATUYECKUM
IIPUBOJIOM, 3alIUTAHHBIM OT LICHTPAJIM30BAHHOMN NMHEBMOCETH ydacTka. CTEHIbl UMEIOT PAMHYIO
KOHCTPYKIHIO C YCTAHOBJIEHHBIMHM Ha BEPXHEW KPBILIKE MTHEBMAaTUUYECKUM PacCyXapUBaTeseM U
NOBOPOTHBIM Ha 360° MOHTaXHBIM CTOJIOM. YTIpaBJIeHHE MPHUBOAOM paccyXapuBaTels
IIPOU3BOJUTCS MENANBIO.

8.4 Cranku ans MexaHW4ecKoil 00pabOTKM Aeraneil aBUTATelNeil, rOJIOBOK M OJOKOB
[UIHHIPOB

JlanHoe oOopynoBaHME TMpeAHA3HAUYEHO [IJIsI HCIIOJIb30BAaHHWS HA MOTOPHOM WJIH
arperatHo-mexanndeckoM ydactkax [ITC, ero xmaccudukamnus mo 000OIIEHHBIM KPUTEPUSIM
JaHa Ha pucyHke 8.6. B cBoem OONBIIMHCTBE 00OPYAOBAHHE JAHHOW TPYMIbI MPUHIUITHAIBLHO
HE OTIMYaeTcs OT MeTaluiooOpabareiBaoniero oOopyaoBaHUS — OOLIETPOMBIIIICHHOTO



Ha3HAYEHUs, MO3TOMY B HACTOSIIEM MOCOOMH pacCMaTpUBAIOTCS TOJIBKO CTAHKU, MMEIOLIHE
CYIIECTBEHHBIE OTPACIIEBbIC OTIUYUSI.

['opu30HTANBHO-PACTOYHbIE MAIIMHBI [UIi OOpaOOTKM TOCTENed KOJEHYaThIX |
pacrpeeNUTeNIbHBIX BaJIOB B OJOKaX LWJIMHIAPOB ABUraTesiei aBToMOoOMIeH. biok nummHapoB
JIBUTaTelsl aBTOMOOWJISI TIpeICTaBisieT co0oi u3enue, uMeroliee He MeHee IMATH MOCaT0YHbIX
MECT JJIsi MOAIIUITHUKOB KOJEHYaTOro M pacHpeAeiMTENIbHOTO BajOB, PACHOJOXEHHBIX Ha
OTHON OCH, Ha 3HAYUTEIFHOM pACCTOSIHUM JpYyr OT Jpyra. B cBs3M ¢ 3TUM BOIPOCHI
oOecrieyeHnss TOYHOCTH OOpaOOTKM MOCTENel 3THX BalOB SIBJISIOTCS ONPEACIAIOIUMHI TPU
pa3paboTke 0OpadaThIBAIOIIMX CTAHKOB.

Jlns pemieHus 3TOM TEXHUYECKOM 3aJadd CO3JaHbl M IPEUIararoTCs Ha PbIHKE
o0OpyIOBaHuUsl Uil aBTOCEPBHCA TOPH30HTAIBHO-PACTOYHBIE CTAHKH, HMEIOLIUE Tpedyemble
TOYHOCTHBIC XapaKTEPUCTUKHU, HEOOJIbIINE Ta0apUThI U JIOCTYIHYIO IIeHY. DTH CTaHKH (PUCYHOK
8.7) MMEIOT MacCHBHYIO M JKECTKYIO CTaHHMHY, Ha KOTOPOH YCTaHOBIIGHBI TepeiHss 0adka,
OTIOPHBI 11 00pabaThIBAIOIIET0 HHCTPYMEHTA, OIIOPHI O OJIOK IIUIMHAPOB, OJO0K MUTAHUS.

B xauectBe 00pabaTHIBAIOIIET0 HHCTPYMEHTA B 9TUX CTAHKaX MpPUMEHseTcsl OOpIITaHTa,
npejcTaBisiiomas co0oi Bal ¢ 3aKkpeIuIeHHBIMM Ha HeM pesnamu. bopiranra kpome
BpalllaTeNIbHOIO  JIBWKEHUSI COBEpIIAET IMOCTYNaTeNbHOE IEpEeMElIeHHe Ha BEJIUYUHY,
NPEBBILIAIONIYI0 JIUHY oOpabarbiBaeMbIX mocTeneid. [luamerpbl pezaHusi moAoOpaHbl IO
IMaMeTpaM OTBEpCTH B Osokax nuiauHIpoB. [lis obecrieueHuss HEOOXOIMMOI KECTKOCTH
MHCTPYMEHTa OOpILITaHra ONHUPACTCS Ha JIOTOJIHUTEIbHBIE PEryaupyeMble ONophl CTaHKa. biok
LWJIMH/POB 3aKPEIUIIEeTCS] Ha CTAHWHE TAK)KE HA )KECTKUX MPELU3NOHHBIX OMOpax.

CTaHKM L1s1 MeXHUMEcKo W o6paboTky AeTaneii npurarene,
roJIoBOK U B710K0B UMNTMHIDOB
i
I - |

Mo obbekTy TTo cniocoby
obpaboTku NMO3KLMOHUPOBAHUA
] ] CHCTEMBI «CTAHOK —
obbekT 06paboTKu»

ITo Buay oOpaboTku

1. PacTouHbie.

2. XOHUHTOBAJIBHBIE,
3. lnandopaibHble.
4. TIpHTHpOYHEIE.

5. @peaepHble.

i. YuusepcansHsbie.

2. CrieunansHele:

— And ronosox Gno-
KOB LMJIAHIPOB;

— s GJ0KoB

1. C ycraHoBKOH
00pexTa obpabor-
KM Ha CTAHOK.

2. C ycraHOBKO#H
CTaHKA Ha OOBEKT
obpaboTku

6. JIna Hapapxu
MeTaIIa Ha LIeiH KK
BA/IOB.

7. KombuHupoBaH-
HOH obpaboTku

UHIHHIPOB;
— IUTS KJIANAHOB;
— JUis cenen

KIIAIaHOR;

— IS KOJIeHYaTHIX

BAJIOB;

— JUIS WATYHOB

Pucynox 8.6 - Knaccudukanus o0opyaoBaHus Ui MEXaHU4eCcKoil 00paboTKu aerasnei u

C60p0‘-IHBIX IMHUII IBUTaTeIeH aBTOMOOHMIICH
3 4 5

1 3}
Pucynox 8.7 - T'opuzonrtansHo-pactouHoi ctanok BAC 1500 st 06paboTku mocrenei

KOJICHUaThIX M PaCHpEeNIMTENbHBIX BaJlOB JIBUTATENed JIETKOBBIX aBTOMOoOWiel ¢upmbr AZ
MACHING TOOLS (Mranus): 1 — cranuna;, 2 — OJIOK nuTaHusi; 3 — mnepeanss 0adka; 4 —
pETyIHUpyeMbIE OMOPHI OOPIITAHTH; 5— OJOK HUIUHAPOB; 6 — OMOPHI Il YCTAHOBKU U3EIUS



Bpamenne u monmady OopiutaHre o0OeCHeuMBaeT AIICKTPOMEXAaHHMUYECKHH TPHBOJ C
OeccTyneHuYaThIM PeryJIMpoBaHUEM CKOPOCTH BpalleHUs U 0ceBoii mojgauu. [IpuBos pacnonoxex
B nepenHei 6aOke cTaHKa.

B oTnenbHBIX MOJIENSAX CTAHKOB Ha IepeHel 6adke pacroiaraeTcs MmaHeNlb YIpaBiieHus,
B JIPYTUX MOJIENIAX OHA BHIHECEHA B OT/AEIbHBIN OJIOK.

BeprukanbHO-pacTouHble CTaHKH s OOpaOOTKM OJ0Ka LMJIMHIAPOB MOTYT OBITh
CTaLlMOHAPHBIMU U TepeHOCHBIMU. CTalMoOHapHBbIE CTaHKU IJIi 00pabOTKK OJoKa LMIMHIPOB
OTJIIMYAIOTCS OT OOLIETIPOMBIIIICHHBIX CTAHKOB TAKOTO )K€ TUIIA TOJIBKO YCTPOMCTBOM CTaHUHBI,
KOTOpass MMeEeT CIelualbHylo (opMy BepxHEH IulaThl Uil ycTaHOBKH Ojoka. [lepeHocHble
cTaHku pazpaboTanbl crnenuanbHo it [ITC cpenHeld MOIIHOCTH, HAa KOTOPOW HpHUMEHEHHE
JOPOTOCTOSAIIETO CTAIIMOHAPHOTO 000PYAOBAHUS SIBISETCS SKOHOMUUECKH HELIEIeCO00pa3HbIM.

IlepeHocHBIE pacTOYHBIE CTAHKM MMEIOT 00pabaThIBAIOLIYIO T'OJIOBKY, KOTOpas MOXET
100 3aKPeIIATHCS HETOCPEACTBEHHO Ha OJIOKE LMJIMHAPOB, JIMOO YCTAaHABIMBATHCS HA JIETKYIO

TpexonopHyt TymMOy (pucyHok 8.8).

Pucynox 8.8 - IlepeHocHble pacTOuHBIE CTAHKH UIi OOpabOTKM O0Ka LMIMHIPOB
JIBUTATEJICH JIETKOBBIX M MAJIOTOHHAXKHBIX TIpy30BbIX aBTOMOOMien ¢upmer KWIK-WAY
(CIIA): a — FN — ocHallleH cucTeMOl aBTOMAaTHUECKOTO IICHTPUPOBAHUS HIMHHIEIS 110 TPEM
TOYKaM OTHOCHUTENFHO OcH nmiuHpa, macca 105 kr; 6 — FWII — manorabapuTHBIi ¢ paMHBIM
ocHoBaHueM, macca 89,5 kr; 1 — ctanuHa; 2 — MMNUHAETH; 3 — IEKTPONPUBOI; 4 — KOpoOKa
MoJ1a4y M CKOPOCTEeH; 5 — perynupyemas moicTaBKa

O6pa6aTLIBa101ua;1 rojJJoBKa UMECT KOpPIYC, Ha KOTOPOM 3aKPCIIJICH 3JICKTPOABUIATCIIb
MNpruBOJAAa MIIHWHICIIA. Inunaens BpalacTCd B MNOAUIUIIHUKAX, YCTAHOBJICHHLIX B IOJABUKHOM
KopIyce. KOpHyC MIMAHACIIA TMMOCPECACTBOM peequﬁ nepeaadyn MOXKCET MCPEMCUIATLCA B
BCPTUKAJIBHOM HAIIPAaBJICHHUU BAOJIb OCH MIIMUHACIIA. HepeMemeHHe KopnyCa MMIIMHACIA
OCYIICCTBIIACTCA BPYYHYIO nyTeM BpalcHusA MaxOBHKa. I[J'I}I CTaHKOB, KOTOPBIC
YCTAaHABJIMBAKOTCA Ha 0JI0K HUIIMHAPOB, npeaycMoTpeHa aBTOMAaTUYCCKaAA cucreMa
HECHTPUPOBAHUWA IIIMUHACTIA OTHOCUTCIIBHO OCU WJIIMH/PA I10 TPEM TOYKaAM.

8.5 Ilpecchr

Ha TITC npeccsl npuMeHsIOTCs Kak Ha padouux mocrax, Tak U Ha y4yacTKax Juis pador,
CBSI3aHHBIX C pa300pKON UM COOPKOIl CONMPSDKEHHBIX C HATATOM JIeTallel THIa «BaJl — BTYJIKa»
WIN «BTYJKa — BTYyJIKa». [Ipeccsl 11 aBTOCcepBHCa BBIMTYCKAIOTCS B HACTOJIBHOM U HANOJbHOM
UCTIOJIHEHUH C PYYHBIM THIPABIMYECKUM H AJIEKTPOTHIPABIMYECKUM NPUBOAaMu (pucyHok 8.9).
[Ipeccsl UMEIOT paMHYIO CTaHHHY C PEryJIUPYEMBIM II0 BbICOTE pabo4yMM CTOJIOM. B BepxHeit
YacTU CTaHUHBI Ha TpaBepce 3aKpeIUIeH CHJIOBOM LMIMHAP, COCIUHEHHBIH THIPaBIMYECKUMHU



LIJJAHTaMH BBICOKOI'O JABJIEHHsSI C HACOCHOW YCTAHOBKOMW. ['mIapaBinueckas cxema Ipecca C
AJIEKTPONPUBOAOM Hacoca JnaHa Ha pucyHke 8.10. MakcumanbHoe naBieHue Hacoca H
OTpaHMYMBaeTCA MpenoxpaHuTenbHbIM KiaanaHoMm KII, xoTopelii HacTpoeH Ha 3aBoje —
W3rOTOBUTEJNE HACOCHOW craHuumu. HacTpoilka mnpecca Ha  ONPENEIEHHOE  YCHUIIUE
OCYILIECTBJISICTCSI B YCJOBHSX OJKCIUTyaTallud MO TpPeOOBAHHUSM TEXHOJIOTHUYECKOTO Ipoliecca
peryJIupOBaHUEM [ABJICHUS B HANOPHOW MAarucTpaid € NOMOUIpIO pene JaasieHus PJlu
KOHTpOJIEeM ero mo MaHoMeTpy M. VmpamieHue IBUKEHHEM pabodero oprana mpecca
MPOU3BOJUTCS MOCPEICTBOM NEPEKIIOUECHUS HATHETATENbHOM MArUCTPAIA C OJHOM ITOJIOCTH
TUAPOLMIIMHIPA HA IPYTYIO C MOMOIIBI0 pacnpeaenutens P1l, neificTByroiiero ot pyKosiTKy.
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Pucynok 8.9 - Ilpeccwl ruapaBnmueckue Gupmel OMA (Mramus): a — OMA 660 —
HACTOJIBHOTO MCIIONHEHUS C PYYHBIM HacocoM; 6 — OMA 665 — HanoJIbHOTO MCIIONHEHHS C
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Pucynox 8.10 - IlpunnunuanbHas TUApaBIMYEcKas cXeMa Ipecca ¢ AJIEKTPOIPUBOIOM
Hacoca: JI—  oanekrponBurarenb, H—  Hacoc  mecrepenuarsiii;  KII—  kmanan
npenoxpanutenbubiii; KO — kianan oOpartneiii; P/ — pene naBnenus; [IP— npoccens; P1,
P2— pacnpenenurenu; M — maHomeTtp; L] — cuitoBoi ruaponuaInHIp



TEMA Ne 9

OBOPYJOBAHME JUIA  IIPOBEJAEHMA TO  PA3JIMYHBIX CUCTEM
ABTOMOBUJIA

(CMA30YHO-3AITPABOYHOE OBOPYZIOBAHUE)

Ha ceromusmHuii 1OeHh NTPAKTHYECKH JI00as CHCTeMa aBTOMOOWIISI UMEET CBOE
crenuanu3upoBaHHoe obGopymoBanue mis TO wum P. BBuay wMHOrooOpasuss HaHHOTO
000pynOBaHUs Jaxke MO PYHKIIMOHATLHOMY HA3HAYCHHUIO PACCMOTPUM JIHMIIb HEKOTOPOE.

9.1 MacnocMeHHOe 000pyA0BaHUE

JlanHoe 00OpyZOBaHUE SBISETCS MOCTOBBIM U MPEIHA3HAYEHO ISl BBIOJHEHHS paboT
IO 3aIlpaBKe MAacCJIOM arperaTtoB aBTOMOOMJIS M ero cOopa mepen 3aMeHoil. B cBsi3u ¢ 3TuM Bce
o0opyZ0BaHuE TMOJPa3AEsIeTCs Ha JABE TPYNINbBI: A pa3fgayd Macia u coopa oTpabOTaHHOTO
Maca.

OO6opynoBaHue MepBOl IPYIIBI MOXKET OBITh CTALIMOHAPHBIM U MOOMIIBHBIM C PYYHBIM
IPUBOJIOM — pYy4YHbIE MOPIIHEBbIE HACOCHl, M MHEBMATUYECKUM MPUBOJOM MacIOHAcOCa.
[THeBMaTH4YeckHe MacloOpa3JaTYMKH  BBITYCKAIOTCS B IEPEABMKHOM  HUCIOJHEHUH U
CTallMOHAPHOM (HACTEHHBIC) M BKJIFOYAIOT CIICAYIONIYI0 KOMILICKTAIHIO: eMKocTh (oT 16 mo 150
J) Ha KOJIeCaX, MAaclOHACOC C TPHBOAOM, IHUCTOJIET M pacxogomep. I[IHeBMOMEXaHU3M
COBPEMEHHBIX MAaCJIOHAaCOCOB MMEET PEeBEpC, CHOCOOHBIH paboTaTh MOJ BBICOKHM IABICHHEM,
MUHHMAaJIbHOE KOJHMYECTBO TPYIIMXCS JeTajeld, KOpIyc M3 allOMHHHEBOIO CIUiaBa, pabouee
nasneHue To 3,5 10 8 6ap. MacioHacochl UMEIOT COOTHOIIICHHE JIaBJICHUS Maciia Ha BBIXOJE K
JABJICHUIO MOoAaBaeMoro Bo3ayxa ot 1:1 no 5:1.

OOopyznoBaHHe BTOPOH TPYMIIBI MPEACTABICHO YCTPONCTBAMH Ui CIUBa (MOAIOHBI U
MacjIOCOOPHHKH) W TNHEBMaTHYeCKUMH (BakyyMHbIMH) cOopmukamu. [THeBMaTmyeckue
cOopmmkn (MakcuMmainbHOe paspspkeHue 0,5 Oap) MOryr mMeTh HaOOp MAaciSHBIX IIYIOB
pa3NMYHOM JUIMHBI U paboTaloT MpHU TeMIepaTypax macia B arperarax apromoomns 60—80 °C.
3anonHEeHUe pe3epByapa BO3MOXKHO Ha 2/3 ero oObema. COOpPHIMKH, Kak MpaBHIO, UMEIOT
NPO3pavyHyI0 MPeBAPUTENbHYI0 KaMepy (0auok) eMKocThio 10 10 TUTPOB, KOTOpask CIYKUT JJIS
3aMepa KOJIMYecTBa Maciia M BH3YaJIbHOTO KOHTPOJS €ro cocTosHus. B ocraibHOM
KOMIUIEKTAIMsI COOPIIMKOB aHAJIOTHYHA THEBMATUYECKUM MacliopazaaTdyiukaM. MaciaocOopHUKH
Y TIOJJIOHBI NTpeIHa3HaueHb! I PyYHOTO CJIMBA Macia Yepe3 CIMBHYIO IPOOKY.

9.2 Ob6opynoBanue i 00CTY)KHBaHUS CUCTEM KOHIUIIHOHUPOBAHUS

ABTOMOOUITEHBIE KOHIUIMOHEPHI PETYIUPYIOT TEMIIepaTypy, YHUCTOTY M IUPKYISALUIO
BO3JyXa B cajoHe aBTroMoOums. [TpuHnum paboThl aBTOMOOMIBHOTO KOHIUITMOHEpA TaKOW Ke,
Kak M y OOBIYHOTO OBITOBOTO KOHAWULIMOHEepa. (OCHOBHBIE YCHIUS MPOU3BOAUTENCH
ABTOKOHJIMIIMOHEPOB HAMpaBlieHbl HA COBEPIICHCTBOBAHWE aBTOMATHKH, TIEpexo] Ha
«OKOJIOTHYECKHe» (DpEoHbl, TU3aliH 1 IPrOHOMHKY. ITO 000PYyAOBaHHUE COCTOUT M3 CICAYIOIIUX
OCHOBHBIX y3JIOB:

- KOMIIpeccopa, KOTOPbI MPUBOJUTCS B ABMKEHUE 33 CUET PEMHS, 3aCTaBIISIET XJIaJareHT
HUPKYIUPOBATH MO cUcTeMe. ['a3 HU3KOro JaBJICHUS MPHU CXKATHH MPEBPAIACTCS B T'a3 BHICOKOTO
JaBJICHMUS,

- KoHjeHcaTopa (OH pacIOJIOKEH pSIOM C PaguaTopoM aBTOMOOWIISI), XJIaJarcHT
KOHJICHCUPYETCs, TpU ATOM BBIIEIseTCS Teruio. J[ius mydmield oTnayM Teruia KOHIEHCATOp
JIOTIOJTHUTENFHO 00/1yBaeTCs BEHTHIIITOPOM,

- KamwuUIIpHOW TPYOKH, MPOXOJs Yepe3 KOTOPYIO XJIaJareHT MEPeXOJUT B COCTOSHUE
HHU3KOI'0 JaBJIEHUS,

- HCTHapUTeNs, PACHOJOKEHHOTO BOJIM3M OTOMUTENBHOTO paguaTopa, B KOTOPOM
MPOUCXOTUT HCHApEHUe XjajareHra (MOrJIoIIaeTcsl TEeIUIo M3 BO3[yXa, T. €. BO3IYX
OXJIaXKIaeTCs);

- cUcTeM TpyOOIPOBOIOB ANEKTPOHHOTO yIIPABICHHUS.



®peoH a1 aBTOMOOMIIBHBIX KOHIUIIMOHEPOB HCTIONIb3yeTcsi B ocHOBHOM R12 nnm R134a
(B OoJiee HOBBIX KOHCTPYKIUSX). B CBsI3M ¢ TeM, YTO KOHIUIIMOHEDP PACIIOJIONKEH B aBTOMOOHIIE
— a 3TO UCTOYHMK BHOpauuif, ¥, KpOME TOTr0, aBTOMOOMIIb TOJIBEPIKEH IMOCTOSHHBIM Iepernaam
TeMIepaTyp, aBTOKOHJAULUOHEP HYXKIAETCs B PETYJISIPHOI THarHOCTUKE.

JIMarHoCTHKa 3aKJII0YaeTcsl B TPOBEPKE TePMETHYHOCTH CHUCTEMBI, KOMIIpeccopa M
IPUBOJHOTO PEMHS, HAJMYHUS XJIaJareHTa U KOMIIPECCOPHOTO Macia. BBunmy storo ¢yHkuuu
000pyI0OBaHUS TAHHOM TPYMIIBI COCTOSAT B CIIEAYIOIIEM: IUArHOCTUKE FePMETUYHOCTH CUCTEMBI;
CIIUBE, 3aMpaBKe PPEOHOM U BaKYyMHUPOBAHUH CUCTEMBI; CEMapaly Macia oT (ppeoHa.

JIns  BBIMOJIHEHWST ~ BCEX  YKa3aHHBIX  ONEpaludii B aBTOMAaTHYECKOM U
MI0JIyaBTOMAaTUYECKOM ~ PEKUME  CYLIECTBYIOT MHOTOILICNICBBIE  CIIEUAIbHBIE  YCTaHOBKH,
OCHAIIICHHBIE KOMIIpeccopoM pereHeparuu (MomHOCTh 10 500 BT), BakyyMHBIM HacoCOM
(mpousBoauTenbHOCTh 10 100 51/MUH), QUIBTPaMH-OCYIIUTENISAMH, MAaHOMETPAMH BBICOKOTO H
HU3KOTO JaBjieHUs (aHAJIOTOBBIE WM DJICKTPOHHBIE), Oaukamu il (peoHa, KOHTPOJILHOM
MaHEeJbI0, IUIAHT AMU.

JInst  oOHapyxeHus: yredeKk (peoHa NPUMEHSIOTCS JCTEKTOpbl  (TedercKareln),
MOCTaBJIsIEMbIEe KaK OT/IEIBbHO, TaK U B COCTaBE KOMIIEKTOB. [leTeKTOphI OBIBAIOT 3JI€KTPOHHBIMU
U ONTHYECKUMH. KOMIUIEKTBI COCTOAT M3 MNPOBEPOYHBIX JIAMIl, YCTPOWCTBA JUIS MOJAYU
diyopeclieHTa B CUCTEMY pa3iuuHbIX (h1akoHOB ¢uryopeciieHTa (Ha OCHOBE Macia, BOJbI WU
YHUBEPCAIBHBIX) U ()IAKOHOB C XHIKOCTBIO ISl yAajdeHUs (IyopecieHTa, BCIIOMOTATEeIbHBIX
YCUJIMBAIOIIUX OYKOB.

9.3 Ob6opynoBaHue AJisi OYUCTKU TOTLTUBHBIX CHCTEM

JlanHoe oOopyaoBaHME COCTOMT M3 JByX Trpynn. IlepBas — aBToMaTH4ecKue W
MOJIyaBTOMAaTUYECKUE YCTAHOBKH ISl TUATHOCTHKU AJIEMEHTOB aBTOMOOWIIBHBIX TOTUTMBHBIX
CUCTEM U WX MPOMBIBKH ISl IEMOHTaXKa HETIOCPECTBEHHO HA aBTOMOOMIe. B cuity sToro onu
SIBJISTFOTCSI TIOCTOBBIM 00OPYJI0BaHUEM M IIpUMEHs0TCs Ha octax TO u P u nuarHocTupoBaHws.
MoseT OCYIIECTBIATHCS MPOMBIBKA KaKk OCH3MHOBBIX ABUTATENCH, TaK U NU3ENbHBIX, HO TPH
ATOM Ba)XHO HCTOJIb30BAHUE PA3HBIX COOTBETCTBYIOMINX MPOMBIBOYHBIX KUAKOCTEH. OCHOBHBIE
y3JIbI: KOPITYC U TIAHENb YIPABJICHUS C AJNEKTPOTUAPABIUIECCKIUMHE dJIEMEHTaMHU ISl TPOMBIBKH,
IUIAHTH YIS TTOJCOCIUHEHUS K TOIUTMBHBIM CHCTEMaM M BIIYCKHOMY KOJUIEKTOpYy (MO nBa 1yist
OCH3MHOBOTO W AHM3EIBHOTO KOHTYPOB COEIMHSIOTCS C HANOPHOM M OOpaTHOW MarucTpaisiMu
TOTUTUBHBIX CHCTEM), OAUKH JJIsI MOIOIIUX PAacTBOPOB, MPOBOJA DIICKTPOMHUTAHUS C KIIEMMaMH
JUTSI TIOJICOSIMHEHUSI K aKKyMYJISITOPHOI OaTapee.

Bropyto rpymnmy OCTaBISIOT OYUCTHTENH U TecTepbl (OpcyHOK. DTO 000pymoBaHUE
MOXKET TMPHUMEHSITHhCS KaK Ha pabouux IMOCTaX, TaK M HAa MOTOPHOM Y4YacTKe, MOCKOJBKY
UCTIONIL3YIOTCSL CHAThIE ¢ aBuratens QopcyHkd. OuucTUTENd KIacCU(DUIUPYIOTCS KakK M0
KOJIMYECTBY OJHOBPEMEHHO 00pabaThiBaeMbIX (DOPCYHOK, Tak M MO MX THIy (OCH3MHOBEIE,
JIN3EIIbHBIC, MEXaHMUECKHE, DJICKTPOMArHuTHbIe). OCHOBHBIC HAIIPABIICHUS 10 MPUMCHCHHIO!

— JIMarHOCTHKa (POPCYHOK MO MOKA3aTeIsIM TEXHUYECKOTO COCTOSHHS (Te€pMETUYHOCTb,
JIABJICHUE OTKPBITHS, KOHYC BIIPBICKA, TUCIIEPCHOCTD, PACXO/] B CMHUILY BPEMCHH);

— BOCCTaHOBJIEHHE PabOTOCTIOCOOHOCTH (POPCYHOK C HCIOJIB30BAHHEM TEXHOJIOTHH
npsiMOM W OOpaTHOM TOJAauu MPOMBIBOYHOHM KHMIKOCTH (B COYETaHWHM C YJIbTPa3BYKOM JaeT
MaKCHUMaJIbHBIN pe3y/bTar);

— KOHTPOJb TEXHUYECKOTO COCTOSHUS (OPCYHOK TIOCIE KOMILUIEKCA CEPBHCHBIX
nporienyp (MCnbpITaHHE HA TEPMETHYHOCTh M PABHOMEPHOCTh Pacxo/ia 1o BceM (popcyHkam).

VYnbpTpa3BykoBas 0YHCTKA OCHOBaHA Ha MPUMEHEHUH MpoIecca KaBUTAIUH, IPU KOTOPOM
yIBTPa3BYKOBBIE KOJeOaHUs BO30YKIAIOTCA B OYMIIAIOMICH KUAKOCTH, MPOTEKAIOMICH MOoJ
JIaBJICHHEM T10 TOTUIMBOIIPOBOASIIEMY KaHay. [Ipy 3ToM KaHal mojauu TOTUIMBA OUUILAETCS IO
Bcel JumHe. MUKpOMpoILeCCOpHas CHUCTEMa YIPaBJICHUS BO30YXIAaeT BBICOKOYACTOTHBIC
KoJieOaHusl WIJbl PACHbLINTENs (POPCYHKH B CpPEAE OUHUIIAIONMICH >KUIKOCTH. JTH KolebaHus
CO3/AI0T THUIPOJMHAMHYECKYIO KaBUTAIIUIO, BCIECACTBUE KOTOPOU OTIOXKEHHS Pa3phIXIISAIOTCH,



OTCJIaUBAIOTCS, PACTBOPSIIOTCA M BBIBOJAATCS. JJIMTENBHOCTD MOJIHOTO LUKJIA OYUCTKH — 10 20
MmuH. Pacxon xunkoct Ha GpopcyHKy a0 70 M.

TEMA Ne 10
Komnpeccopst

B aBrocepBuCe WCIOJB3YIOT JBa THIA KOMIIpECCOpOB: mopliHeBbie (Oomnee
pacripoctpaHeHHble) U poTopHbie (BuHTOBbIC) (mist kpymHbeix [ITC ¢ moTpebieHHeM BO3ayxa
oosee 1000 n1/muH).

OCHOBHBIMU XapaKTepUCTUKAMU KOMIIPECCOPOB SIBIISTIOTCSI oObemHas
MIPOU3BOIUTENBHOCT U MAaKCUMAJIbHOE JIaBICHUE. DTH MapaMeTphl SBISIOTCS ONpPeNeNISIONIMH
IpU BBIOOpE THUIA U MOJIENIU JAHHOTO 000PYA0BaHUS.

Tak, ns MoJKaukd MIMH WM paboThl ¢ OOAYBOYHBIM HHCTOJIETOM BIIOJIHE IOJ0MIET
KoMIpeccop mpou3BoauTesbHOCThI0 150—200 n1/MuH ¢ HeOONbIIUM pecuBepoM (0aLIOHOM-
aKKyMYJISITOPOM JIJIsl XpaHEHUs CXKATOro BO3JIyXa). B MyHKTaXx IIMHOMOHTaXa OOBIYHO
noctarouno mnpousBogutenabHocTn 300—400 n/mun ¢ ob6bemom pecuepa 50—100 .
HebGonpime aBromactepckue Ha 3—4 mocra, UCIOIb3YIONIMe MTHEBMOMHCTPYMEHT, TPEOYIOT OT
KOMIIpeccopa MpOU3BOAUTENbHOCTH OKojio 600 n/mMun. OnHOMY OKpacOYHOMY IHCTOJIETY
MaJIIPHOTO y4acTKa HY)KHO CTOJIBKO e. J[Js1 KPyImHBIX CEpPBUCHBIX IIEHTPOB C Pa3BETBICHHOM
ITHEBMOCETBIO C JECATKaMU MOTPEeOUTENeH HYKHO TPUOOpETaTh anmnapar Iporu3BOIUTEILHOCThIO
He meHee 1000—1500 si/muH.

JlaBneHue, pa3BHBaeMOE KOMIIPECCOpPOM, [OJDKHO OBbITH Oouibllie, uyeM Tpedyemoe
JaBleHUE M 1oTpeduTenelt  cxaroro Bo3ayxa. CuwuTaercs, UTO CTaHIAApTOM JUIA
ucnons3zoBanus Ha [ITC sBnsercs xommnpeccop ¢ masienneM 800 KIla (8 Gap). B ciyuae
NPUMEHEHHSI UCKITIOUUTENBHO Il OKPACOYHBIX PAa0OT MOXHO UCIIOJIb30BaTh KoMmpeccop Ha 600
KIla (6 6ap). Kak mcToyHMK CKaTOro BO3/IyXa B COCTaBE Pa3BETBIICHHBIX ITHEBMOCETEH Ooliee
1esIecoo0pa3HbIM OyIeT KOMITpeccop, pa3BuBaronuii naBineHue He menee 1,0 MITa (10 Gap).

Ha 3HaueHus BeNMYMH NPOU3BOJUTEIBHOCTH M JAaBICHHUS HEMOCPEICTBEHHO BIIMSET
KOHCTPYKIIUS armnapara.

10.1 ITopurHeBbIe KOMITPECCOPHI

CoBpeMeHHbIE KOMIIPECCOPHI BBIITYCKAIOTCS B YETHIPEX BEPCHUSIX:

— KJ1acc «X000u»;

— KJ1acc npoeCcCUOHATIBHBIX MACISHBIX KOMIIPECCOPOB C MPSAMOM Nepeiavei;

— KJ1acc npo(ecCHOHATIBHBIX MOPIIHEBBIX KOMIIPECCOPOB C PEMEHHBIM ITPUBOJIOM;
— KJIacC MPOMBIIIJICHHBIX TOPIIHEBBIX KOMIIPECCOPOB ¢ PEMEHHBIM IPHUBOIOM.

10.1.1 Kommnpeccopsl kiacca «Xo000m»

B nmanHOM Kiacce KOMIIPECCOpPOB HCIOJB3YEeTCS OJHOIMIMHAPOBAs, OJHOCTYIEHUYATAs
KOMIIPECCOPHAsl TpyIma cyxoro (0e3 MacisHOTO) THIa, 0003HavYaeMasl B KaTajorax — <./
ctyn. — 1/1». D10 03HayaeT, 4YT0 BECh MPOIIECC CHKATHS MMPOUCXOIUT B OJTHOM LUJIHHJIPE.

Bpamenue ot Bama OJIEKTPOABUTATENS TMEpeAaeTcs HampsMyl depe3 My(pry
(KOaKCHAIBbHBI THI) K KPUBOILIMITHO-IIATYHHOMY MeEXaHU3My Komrpeccopa. I[lorpeGisemas
MOIIHOCTh He mpeBblmaer 2,25 kBt, naBnenne — g0 800 KIla, pexkomenmgyemas
IPOJOJDKUTENBHOCTh paboThl — He Oosiee 15—20 munyt B yac. Komnpeccopsl BBIIOIHSIOTCA
Kak 0e3 pecuBepa, TaKk U C pecuBepamMu €MKOCThIO OT 6 m0 50 nm mis Gojee MHTEHCHBHOTO
KPaTKOBPEMEHHOTO UCTIOJIb30BaHUSI.

Kommpeccopst oe3 CMa3Ku UIHHAPO-TIOPIIHEBOH TPYIIIBI HAa3bIBAIOT
HeoOCTyKMBaeMbIMH. BBUIYy OTCYTCTBUS KapTepa OHH MOTYT paboTaTh B JIFOOOM IOJIOKECHHH,
BO3JyX OT HHX MocTymaeT 6e3 macna. Ho pecypc Takux MEXaHU3MOB HUXKE, YEM Y aHAJIOTMYHBIX
CMasbIBa€MbIX MoOJIeNel, Kakue Obl aHTHU(QPUKIHUOHHBIE MaTepuadbl HM KOHCTPYKIUHU
HECMAa3bIBaEMBIX MOJIIIMITHUKOB HU TPUMEHSIIIUCH



Komnpeccopsl  gaHHOrOo  Kjacca  IpegHa3HayeHbl JUId  JIOCTaTOYHO  PEKOTo
UCIOJIb30BAHUS, B OCHOBHOM B OBITOBBIX LIENAX, /U pabOT JOMa, B rapaxe, Ha Jade U T. IL.
[TosTomy Oojblioe BHUMAaHME B KOHCTPYKUMH OSTHX KOMIIPECCOPOB  yIENEHO UX
noTpeduTeIbckuM cBoiicTBaM. OHM HMMEIOT HEOOJIBIION Bec U radapuThl, HU3KUNA YPOBEHB
IIyMa, MPAKTHYECKH HE TPeOYIOT TEXHHYECKOTO OOCTY)KMBAaHHUS, MOTYT IEPEBO3HUTHCS KaK B
BEPTHUKAJIBHOM, TaK U B TOPU30HTAIBHOM IOJIO’KEHHH.

OO6nacTe NpUMEHEHUsT AUKTYET U Psiji CenuanbHbIX TpeboBanuii. Kopmyc kommpeccopa
BBITIOJIHEH M3 yJapONPOYHOrO MOJIMCTUPOJSIA M MpEeAHA3HAYEH ISl CHIDKEHUS YPOBHS LIymMa U
3a0IMThl  NOTpPEeOMTENst OT  OXOroB. lcnosnp3oBaHume  OpSAMOM  Tepefaun  MEXAY
AJIEKTPOABHUraTeIeM M  KOMIPECCOPHOM TpyHIoOd MO3BONMIO TMPEAeTbHO  YHPOCTHTH
KOHCTPYKLIUIO KOMIIPECCOPa U CHU3UTh €r0 CTOUMOCTb.

[Tpon3BOANUTENBHOCTD MO BCACHIBAHHMIO TAKMX KOMIIPECCOPOB HAXOAUTCS B JUAMa30HE 710
200 n/muH. 17 OJHOLMIIMHAPOBBIX OJHOCTYIEHYATHIX KOMIIPECCOPOB C MPSAMOW mepenadeit
MOTIPaBOYHBIN KOA(PUIMEHT A7 pacueTa peaabHoi npousBoautenbHocTu paseH 0,6—0,65.

JlaHHBINA KJlacc KOMIIPECCOPOB HE MpPEJHA3HAuYCH Ui IMPOM3BOJACTBA pabOT C BBICOKOH
MHTCHCUBHOCTBIO B TEUEHHE paboyero JHs, MOITOMY Takoe OO0OpYyJAOBaHUE MPAKTUYECKU He
Hauio npumeHenus Ha [ITC, HO ero MOYKHO BCTPETHTh B MaJIeHbKUX aBTOMACTEPCKUX.

10.1.2 IlpodeccuoHanbHble MacisHbIE KOMIPECCOpPHl C MOpAMOM  mepemayeit
(KOaKCHabHBIHA THIT)

OtcyrcTBHE CMa3KM B KOMIIpeccopax Kiacca «Xo00M» OTpULATeNbHO CKa3bIBaeTCs Ha
pecypce ammaparoB, MMO3TOMY JUIS €ro YBEIWYEHHs MPUMEHSIOTCS MacisSHble KOMIPECCOPHI C
IIPSIMOM IIepeayei.

B »TOM THIE KOMIpEeccopoB, paBHO Kak M B JPYTUX THUIAaX MOPIIHEBBIX MAacCHSHBIX
KOMIIPECCOPOB, CMa3Ka IIaTyHHO-MOPIIHEBOM TPYyIMIbl OPraHU3yeTCsl OJUHAKOBBIM 00pa3oM.
Macno, Haxoaslieecs B KapTepe, MOAAETCS K TPYLUIMMCS YacTIM pa30OpbI3THBaHUEM.
«Pa3OpeI3ruBarenemM» SBISETCS CHELUATbHBIN WII000pa3sHBI NPHIMB Ha HIKHEH TOJOBKE
IIaTyHa, KOTOPBIN MPH BPALIEHUU Bajla KOMIIpECcOpa NepUOJMUECKH MOTPYKAETCS B MACISIHYIO
BaHHY M paclbUIIeT YaCTHIIbI Maciia Ha CTeHKHU LWIMHPA, IPeI0TBpallias Cyxoe TpeHue.

Vcnonp3oBaHue CMa3KHM MO3BOJSET YMEHBIIUTh KOAX(PPHUIMEHT TPEHHUS U TEM CaMbIM
NOHM3UTh Pabodyl0 TeMIepaTypy TOJOBKH, a CJIEIOBAaTEIbHO, U YBEIMYUTh MHTEHCUBHOCTD
paboThl MacCJIIHOrO KOMIIpeccopa € KOAaKCHaJbHBIM IPHUBOAOM, IO3TOMY U OOJAaCTh €ro
NPUMEHEHHsI 3HAYUTEIBHO LIUPE, UeM Y KOMIIPECCOPOB Kitacca «Xo00u».

[Tpon3BOANTENBHOCT KOMIIPECCOPOB JAHHOTO THUIIA HAXOAWUTCS B mpeaenax ot 170 mo
400 n/mun nipu 2850 06/muH. [TonpaBouHblil K03 dULIUEHT U1 peanbHON MPOU3BOIUTEIHLHOCTH
cocrasmisaeT 0,6—0,65.

MacnsHplil KOMIIpECCOp € NPSAMOM Iepefadeldl — 3TO CaMblid PacIpOCTPaHEHHBIN THUIL
KomnpeccopoB. Ci0BO «mpoecCHOHATIBHBIN» MPUCYTCTBYET B Ha3BaHWUHU JAHHOIO Kijacca He
ciyyaifHo. ONTUMalbHOE COOTHOIIEHUE LeHa — KayecTBO HAIIO NPUMEHEHHE €My B CaMbIX
pa3HooOpa3HbIX cepax maynoro Ous3Heca, IJe HET TAaKOM HArpy3Kd, Kak HpHU CEpUHHOM U
MEJIKOCEPUHHOM MPOU3BOJCTBE. ODTH KOMIIPECCOPHI MOAXOAAT Ui HCIOJNb30BaHUS HA
HEOOJIPIINX MPEANPHUATHIX aBTOCEPBUCA, OJHAKO OHU IUIOXO IPUCHOCOONIEHBI IS
KPYIJIOCYTOYHON pabOThl M HE JOJDKHBI OBITh 3ajieiicTBOBaHbI Oosiee 40 MUHYT B Yac.

IIpy OTHOCHTENBHO HEBBICOKOH CTOMMOCTH BBICOKOIIPOM3BOAMUTENbHBIE BEPCUU
KOAKCHAJIbHBIX CMa3bIBa€MbIX KOMIIPECCOPOB IPHBIIEKATENbHBI JUISI MCIOJIb30BaHMUS Ha
IIMHOMOHTAXXHBIX ydacTkax. Ho Hambosiee MmMpOKOe NMPUMEHEHHE 3TOT KJacC KOMIIPECCOPOB
TaKXKe Hamlel B 00JIaCTH JIMYHOro NOTpedieHus — Ui rapaxka, aoma, jgaud. OH, Kak U
KoMIpeccop «Xo00u», He3aMEHHM JUI MEIKOTO PEMOHTa JIMYHOTO aBTOMOOWsS (TMpomyBKa
paauaTopa, KapOroparopa, MoKpacouHble pabOThI, MOAKAYKA [IMH H T. II).

B nmawHOM  Kjacce  NMPUMEHSIOTCS — KOMIIPECCOpPHl € OJHOLMIMHIPOBBIMU
OJITHOCTYINEHYAThIMU U JIBYXIMJIMHAPOBBIMH OJTHOCTYIIEHYATHIMU KOMIIPECCOPHBIMH T'PYIIIaMH.



OpHOCTYTNIEHYAThIl KOMIIPECCOP HMEET OJIHy CTYICHb CXKAaThs BO3Ayxa, T. €. TpHU
JIBUKEHUH B [UJIUHAPE TOPIIHS BHU3 MPOUCXOIUT BCACHIBAHHE BO3MyXa M3 aTMoc(hepsl, a mpu
€ro JIBIDKCHUU BBEPX — HArHETaHUE B PECUBEP.

OunieHHBINH GUIBTPOM BO3AYyX HArHETAETCS] KOMIIPECCOPOM uYepe3 OOpaTHBIN KianaH B
pecuBep. Jis KOHTPOJS MaKCUMAIBHOTO JABJICHUS, HA KOTOPBIA HACTPAUBAETCS KOMIIPECCOP
MPEIOXPAHUTENBHBIM KIIAMIAaHOM, CIYKUT MaHoMmeTp. KonaeHcar, oOpasyroiuiicss B pecuBepe,
OTBOJUTCS HApYXy cemnaparopoM. CxaTblii 10 BETHMYMHBI HACTPOUKU KOMIIpECCOpa BO3IYX U3
pecuBepa MOXKET I0JaBaThCS MOTPEOHMTENIO TOJ pPa3HBIM JaBJICHUEM, BEIMYMHA KOTOPOTO
perylupyercss HaloOpHBIM KianaHoM. KOHTpONb BBIXOJHOTO JaBICHUS MPOU3BOAUTCS TIO
MaHOMETPY.

Teoperndeckass TPOU3BOAUTEIHLHOCTH KOMIIpECCOpPA paBHAa IMPOU3BENCHUI0 00beMa
KaMepbl C)KaThs Ha KOJMYECTBO IMKIOB CXATHS B €IUHUILY BPEMEHH. OTO OMpEIeIseT
OCHOBHBIE TYTH YBEIMYCHUS [POU3BOJAUTEIBHOCTH, BAXHOW  XapaKTEPUCTUKH IS
npodeccHoOHATLHOTO ~ KOMIIpeccopa.  YBEIWYeHHe o0beMa  KaMmephl, JOCTHTaoIIeecs
yBEJIIMYCHUEM AMaMeTpa WINHAPA, TOPIIHS WK €ro X0/, MPUBOASIIIEe K BO3PACTAHUIO MacChl
JIBUKYIIUXCS AETajlel, ¢ ONMpeaeIEHHOT0O MOMEHTA CTAHOBUTCS] HEBBITOTHBIM.

B sToM ciydae HCTIONB3YIOT ABYXIMIMHAPOBYIO CXEMY, MO3BOJISIONIYIO IPH HEU3MEHHOM
4acTOTE BPAIICHHS JJICKTPOJBUTATENS YABOUTH KOJIMYECTBO IIMKIIOB CXKATHS WIM )K€ CHU3HUTH
YacTOTy BpallleHUs, BHIUTPAB B pecypce MexaHH3Ma TMpUBOAA. B  IBYXIIWIMHIPOBOMH
KOMIIPECCOPHOW Tpylnmne, B OTIHYME OT OJHOUMIMHAPOBOM, paboTalT JABa MOPIIHS
OJIHOBPEMEHHO, HO B MpOTHBO(da3e, KOrJa OJUH BCACHIBAET BO3MAYyX, IPYroll HAXOAUTCA B
peXHMe HarHETaHHUS.

B KxoakcuanbHBIX NBYXIMIMHAPOBBIX KOMIIPECCOPAX PACIOIOKEHHE IMIIMHIPOB MOXKET
ObITh psamHOoe wiaM V-o0pazHoe. V-oOpa3Hasi cxema pacHoJIOKEHHUS UWIMHIPOB SBISETCS
HauOojee yJayHOW C TOYKH 3PEHUS KOMIICHCAIIUM WHEPIIMOHHBIX CHJI, BO3HUKAIOIIUX IMPHU
nBvkeHUH mopinHeil. [Ipow3BoauTensHOCTh V-00pa3HBIX KOAKCHAIBHBIX KOMIIPECCOPOB
nocruraetr 400—550 1/muH.

[Tpu nproOpeTeHn: IBYXITUIMHIPOBBIX KOMIPECCOPOB MPEANOUTEHUE CIEyeT OTAaBaTh
TEM MOJIENISIM, Y KOTOPBIX TOBBIIICHHAS TMPOU3BOIUTEIBHOCTh COUYeTaeTcss ¢ HeBbIcOko# (1450
00/MWH) YacTOTOW BparieHus 3jaekrpoasurarens. OHu 0oJiee HAJACKHBI, YTO MOATBEPKIACTCS U
0oJiee BHICOKUM CPOKOM TFapaHTUX MTPOU3BOIUTENS, 0OBIYHO yBenuuuBaromumcs Ha 30%.

10.1.3 IlpodeccruoHanbHble MOPIIHEBbIE KOMIIPECCOPHI ¢ PEMEHHBIM PUBOIOM

B 3T0T Kiacc BXOAAT MacisHbIE KOMIPECCOPHI, MMEIOIIME HHYIO KOHCTPYKTHBHYIO
CXeMY, HEXXeJIM KOaKCHaJIbHbIe KOMIIPECCOPBl. DTO KOMIIPECCOPHI ¢ KIMHOPEMEHHOW nepenayueit
OT DJIEKTPOJIBUTATENSI K KOMIIpECCOPHOW TosoBke. [IpenmyiiectBa Takol cXeMbl OYEBH]IHBI.
OTcyrcTBHE JKECTKOW CBSI3U MEXAY DJIEKTPONPUBOIOM U KOMIIPECCOPHON T'OJIOBKOW B Ciydae
HEHUCIIPaBHOCTH OJJHOT'O U3 arperaToB CBOAMT K MUHMMYMY BO3MOJKHBIE MocieAcTBus. Hanuune
pEeMEHHOW mepenauyd, I[OMHMO OTOrO, IO3BOJSET KOHCTPYKTOpaM TI'MOKO Moa0HpaTh
ONTUMAJIBHYI0 4YacTOTy BpallleHUs Baja KoOMIpeccopa [uii oOecrnedeHus TpeOyeMbIxX
XapaKTepUCTUK TOM UM HHOU MOJIEIH.

Takast cxeMa MpUBO/Ia KOMIIPECCOpa MO3BOJISIET MOBBICUTH YPPEKTUBHOCTD OXJIAXKICHHS
TOJOBKM, TaK KaK HarpeBaloluiics Tmpu paboTe 3JIEKTPOJBUIATENb, OXJIAXKIAAEMBbIN
BEHTHJIAITOPOM, PaCIOIOKEH OTAENbHO. OO1yB TOJOBKH OCYILIECTBIISETCS IIKMBOM IPUBOJIHOTO
BaJa, CIMIIBI KOTOPOTO BBINOJIHEHBI B (popme jtonactei.

Vcnonp3oBaHue CUCTEMbl NPUHYAUTEIBHOTO BO3AYLIHOTO OXJIaXJeHUs, Onaromaps
CHEeLUATbHOM KOHCTPYKLMH HAIPABISIONIEH BO3IYIIHOIO IOTOKA OT IIKHWBAa-BEHTUJIATOPA,
MO3BOJISIET elle 0Oojiee yMEHBIIMTh TeMmmepaTypy Kommpeccopa. CHukeHHEe 000pOTOB
KOMIIPECCOPHON TIpynmnbl M TPUHATBIE CHElUalbHble Mepbl Uil Oosee 3((HEKTUBHOTO
OXJIQX/ICHUS TPU TOM K€ MPOU3BOAUTEIBHOCTH, YTO U Y KOMIIPECCOPOB € MPSIMOIl mepenayei,
JTaeT BO3MOXHOCTb YBEIMUYUTHh PECYpC U HMCIOJIb30BaTh JAHHBIM THUI KOMIpeccopa ais Oojee
MHTEHCHUBHOTO peXUMa padoTHI.



TennoBoil pexuM TOJOBKM HMMEET ONpEeNsioniee 3HaueHHE Ha pPEeXuUM paboThI
Komnpeccopa. [1o3ToMy KIMHOpEMEHHBIE KOMIIPECCOphl paboTaioT B 0ojiee MPOAOKUTETIEHOM
pexume. Pecypc takux kommpeccopoB — 5000 gacoB u Goee.

KnuHopemeHHble ~ KOMIpECCOpbl ~ MOTYT  OBITh  OJHOUMWIMHIPOBBIMH MK
IBYXUMIUHAPOBBIMH. OIHOIMIMHAPOBBIE KOMIIPECCOPHI  BBIYCKAIOTCA B  IEPEABHKHOM
WCTIOJHEHUH, IBYXIMIMHIPOBbIE — MOT'YT OBITh KaK MEPEABMKHBIMHU, TaK U CTALIMOHAPHBIMU.

MoenbHbIi pan OJTHOLIMJTMHIPOBBIX KOMIIPECCOPOB OTrpaHUYMBACTCS
npousBoauTenbHOCTEI0 500 J1/MMH, a JBYXUMIMHAPOBBIX KOMIIPECCOPOB C KIMHOPEMEHHOM
nepeaayeil HauMHAeTCsl ¢ MPOU3BOIUTENHLHOCTH 250 JI/MUH M JOXOAUT 0 MPOU3BOIUTEIHHOCTH
1000 n/ muH.

B ABYXUWIMHAPOBBIX KOMIPECCOPHBIX TOJIOBKaxX MPHUMEHAETCS CXeMa pPsAHOTO
pacroyiokeHus: MIUHAPOB. IlprMeHeHne peMeHHOro IpuBOJa B JAHHOM KJIACCE IMO3BOJIMIIO,
UCHOJb3Yysl IBYXIMIUHAPOBYIO OJHOCTYIIEHYATYI0 KOMIIPECCOPHYIO TPYIIY, CHU3UTh 0OOPOTHI
BajJla KOMIIpecCOopa MPAaKTUYECKU BJIBOE IO CPAaBHEHHIO C YaCTOTOM BpalleHus apuratens. B
OTJIMYME OT KOMIIPECCOPOB C MPAMOU Iepenader TOW Ke MPOU3BOJUTEIBHOCTH, Y KOTOPBIX
YacTOTa BpAIICHUS JBUTATENS M KOJIEHYATOro Bajla paBHBI, B KOMIIPECCOPAX C PEMEHHOM
nepeaayeil 000pOTHI CHIDKAIOTCS 33 CUET U3MEHEHUS MePeJaTOYHOr0 YKciaa MKy JBUTaTelIeM
Y KOMIIPECCOPHOM TOJIOBKOM.

brnaronaps XOpomMM TEXHHYECKUM XapaKTEepUCTHKAM M OTHOCHTEIBHO HEBBICOKON
CTOMMOCTH KOMITPECCOPHI JJAHHOTO KJIacCa HAILIM IIMPOKOe NMpUMeHeHne kak Ha KpynHbIx [ITC,
TaK ¥ Ha MaJIbIX MPEANPUITUAX aBTOCEPBUCA.

10.1.4 TIpomplITTIEeHHBIE TTOPITHEBBIE KOMIIPECCOPHI C PEMEHHBIM MTPUBOIOM

Kommpeccoppl ¢ peMeHHBIM TPUBOAOM JAHHOTO Kjlacca pasleisioTcs 10
KOHCTPYKTUBHO-KOMIIOHOBOYHOMY pEIIEHHWI0O Ha JIB€ TPYNNbl — ammaparbl ¢ OJHOU
KOMIIPECCOPHOH TOJIOBKOW W C JBYMS KOMIIPECCOPHBIMH TOJIOBKAMH, TaK Ha3bIBAEMbIC
TaHJEMHBIE KOMITPECCOPHI.

B xmacce NPOMBINUIEHHBIX KOMIIPECCOPOB C PEMEHHBIM TPUBOJOM HCIIOIb3yeTCs
IBYXIIWIIMHAPOBAs JBYXCTyIeHUaTass KOMIpeccopHas rpynma. Takas cxema MO3BOJSIET MU
HEU3MEHHON YacTOTEe BpAIICHHS DJIEKTPOJBUTATENS YABOWTH KOJIMYECTBO IUKIIOB CHKATHUS WU
CHHU3UTH Yac

[IpumeneHue ABYXIMIIMHIPOBOM NBYXCTYIMEHUYATOW KOMIIPECCOPHOM TPYIIBI MO3BOJIUIIO
U TeM CaMbIM YBEIHYHUTH €ro pecypc. Kommpeccopsl ¢ ABYXCTyNEHUYaThIM C)KAaTHUEM HMEIOT
npou3BoauTeNbHOCTH 500 J1/MUH U BhIIIIE.

Cxate BO3AyXa B JBYXIWIMHAPOBOW JBYXCTYNEHYATONH KOMIIPECCOPHOWM TpyIe
OCYILIECTBJISICTCS] TIOCTIEI0OBAaTENbHO B JBa JTana. B TedyeHue mepBoil ¢a3pl MMKIA HA TIEPBOM
dTame B IUIMHIApE OOJBIIEero JuaMeTpa MpH JBWKEHUH TMOPIIHS BHHU3 OTKPBIBAECTCA
BCACBIBAIONINI KIIanaH, 3aKPbIBACTCS BBIMYCKHOU KIamaH, MPOUCXOTUT BcachlBaHUE BO3ayxa. B
T€YeHHe BTOPOW (ha3pl ATOrO dTama MPU JABIKEHUU TOPIIHS BBEPX B TMEPBOM IIMIMHIPE
3aKpbIBAETCS BCACHIBAIOIIMI KIanaH, OTKPhIBAeTCA BBIMYCKHON KiamaH. OJHOBPEMEHHO C STUM
BO BTOPOM LIUJIMHJPE BBIMOJHSAETCS MepBast (pa3za BTOPOTo dTama cxxaTusi Bo3ayxa. B mumuuape
MaJioro JuameTpa MOpIIeHb ABMKETCS BHU3, MPU STOM OTKPHIBAETCS BCACBHIBAIOIIMI KIamaH,
3aKpBIBAETCSl BBIMYCKHOM KJamaH, MPOMCXOJUT BCACHIBAHME BO3JyXa M3 IWIHHIApA OONBILIEro
nuamerpa. M HakoHel, B Te€4eHHE BTOPOU (pa3bl BTOPOTO 3Tara, MpH ABHKEHUU MOPIIHS MaJoro
WIMHAPA BBEPX, BCACHIBAIOLIUI KJIAllaH 3aKphIBAECTCS, a BBITYCKHOW OTKPHIBAETCS, U BO3IYX
MOCTyMaeT B MarucTpaib. Bo3myx, cCkaThlii B IMJIMHIPE NEPBOM CTYNMEHH A0 HEKOTOPOTO
MPOMEXYTOUYHOTO JaBIICHHUs, TMOJAeTCa Ha BXOJ BTOPOW MO MATpPyOKy, CHaOKEHHOMY
opeOpeHHBIM paguaTopoM. Takum oO0pa3oM, TMEpBbIH HWIMHAP OOJBIIOTO JUAMETPA
oOecrieunBaeT BcachlBaHWE HEOOXOAMMOIO KOJHMYECTBA BO3[yXa, B HEM MPOHCXOJIUT
npeBapuTelIbHOE CkaThe (NepBasi CTYNEHb), a BTOPOH HWIMHIP — JIOKUMAFOIIUH, €ro 3amava
JIOBECTH MPEABAPUTENIHHO CKATHIM BO3YX 10 HEOOXOAMMOTO MaKCUMAaTbHOTO JTABICHHUS.



KomMmmpeccopsl ¢ OJHOM KOMIIPECCOPHOM TOJOBKOM M JBYXCTYNEHYATHIM C)KaTHEM
BO3/yXa BBIMYCKAIOTCSI C TOPU3OHTAJIBHBIM M BEPTHKAJIBHBIM pecuBepaMu. B OoNbIIMHCTBE
Clly4yaeB TaKHE KOMIIPECCOPHI SBIAIOTCA CTalMOHApHBIMHU. IIpum BepTHUKAIbHOM pecuBepe
KOMIIpeccopbl 00Jiee KOMIAKTHBI M 3aHUMAIOT MEHBIIYIO IPOU3BOJCTBEHHYIO TUIOIIATb.

Bonee Bbicokne TpeOOBaHMS MO MPOU3BOIUTEIBHOCTH MOTYT OBITH YIOBIIETBOPEHBI
IPUMEHEHHEM JBYXI'OJIOBOYHBIX KOMIIPECCOPOB. DTO TaK Ha3bIBaeMblil TanaeM. Ero pabora e
UMEeT HHMKAKUX MPUHIMIUAIBHBIX OTIWYMiA. DakTHYeCKH, 3TO JBa KOMIpeccopa, HO
MCHOJB3YIOLINE OJUH U TOT e pecuBep. O0e rojoBkH, paboTas Ha oOLUIl pecuBep, UMEIOT
AaBTOHOMHBIC TPHBOJABI M HE3aBUCHMBIC IPECCOCTAaThl (YCTPOWCTBA HACTPOMKH JIABIICHHUS).
[Ipeccocrar omHol u3 rosnoBok otrperyiaupoBaH Ha 50 KIla (0,5 Gap) MeHbmiero aaBieHUs
cpabateiBaHus, 4eM y napyroi. Ilpum 3ToM 00e rojioBKM MOTryT paboTaTh OJHOBPEMEHHO WU
napajieNnbHo, 00 OJJHAa U3 TOJIOBOK padOTaeT Kak OCHOBHAs, JIpyras MOJKIIOYAeTCs B CIydae
MIUKOBOI'O BO3yX0opa30opa, Korja mepBas He oOecrieynBaeT TpeOyeMoil MpOU3BOIUTEILHOCTH.
ChHauana BKJIIOYaeTCs OJlHA KOMIIPECCOpHAas TpyIia, a 3aTeM, IO MUCTEYCHUU YCTAaHOBIECHHOTO
BpEMEHH, BTOpast. J{Jsi 3TOro B TaHAEMax UCIOJIb3YETCs] YCTPOMCTBO 3JIEKTPOHHOTO YIIPABICHHUS.

[TpousBoauTensHOCTh TaHAeMHOro komipeccopa 10 2000 n/muH. HanmexHocTh Takux
annapaTroB yJBauUBaeTcs, a OIMNACHOCTb OCTaThCs BOOOIIEe 0e3 CKaroro BO3/ayXa CBEICHA K
MuHUMYMY. [Ipu BBIXOJ€ U3 CTpPOS OAHOM M3 TOJOBOK BTOPAs CMOXKET BPEMEHHO 00ECIeUYUTh
IIPOU3BOJICTBEHHbIE MMOTPEOHOCTU. BpeMst OT BpeMeHU peryJupoBKH IIPECCOCTATOB U3MEHSIOT Ha
oOpaTHbIE C L1eJIbI0 BEIPABHUBAHUS HApaOOTKHU 00OUX T'OJIOBOK.

10.2 PoropHble (BUHTOBBIE) KOMIIPECCOPHI

[Tpu ocnamenun kpynHo#t IITC c morpebnenuem cxaroro Bo3ayxa ot 1000 mo 5000
J/MAH ® BHIIe Oojiee TMOAXOMSAIIMMH SBISIOTCS POTOpPHBIE (BUHTOBBIE) KOMIIPECCOPHI,
o0ecrieunBaroUe TaBIeHHE Ha BRITyCKHOW MarucTpamu a0 1,5 MIla (15 Gap). B atom cekrope
OHHU OoJiee S5KOHOMUYHBIE U MEPCIEeKTUBHBIE. POTOpHBIE ammaparsl — 3TO COBEPIIEHHO APYron
YPOBEHb TEXHOJIOTHH, KauecTBa U HaAeHOCTU. OHM J0poxke MpodecCHOHATbHBIX MOPIIHEBBIX,
HO IIPU UHTEHCUBHOM HCIIOJIb30BAaHUM U C YUETOM BCEX HKCILTyaTallHOHHBIX PAacX0JI0B pa3HUIlA B
IIEHe OYeHb OBbICTPO OKymaerca. PoTopHBIE KOMIpeccopsl — JIOCTaTOYHO MPOCTHIE IO
KOHCTPYKLIMM,  OCHAIlleHbl ~ AaBTOMAaTHYECKOW  CHCTEMOW  yIpaBlIEeHHs M  KOHTPOJIA
paboTOCIIOCOOHOCTH, a MOTOMY O€30MacHbl, HEe HY)KIAlTCSd B KOHTPOJIE, OTIMYAIOTCS OOJIBIION
Ha/IKHOCTBIO, CIOCOOHBI 10Jr0 paboTath 0e3 obciyxuBaHus. OHM 00NaalOT LEIbIM PAIOM
NPEeUMYIIECTB. HMMEIOT HHM3KUH YypOBeHb IIymMa M BuOpaiuii, Maible rabapuThl U Bec,
MPAKTHYECKH HEe PacxXoayloT macio (2—3 wmr ma 1 m° pacxoma Bosayxa). KadecTBo cxatoro
BO37lyXa OT BHHTOBBIX KOMIIPECCOPOB Ha MOPSJOK BBIIIE, YEM IOJIYYEHHOTO C MOMOIIBIO
MOPIIHEBBIX KOMIIPECCOPOB.

Komnpeccops!l 3T0oro Tumna BBITYCKAlOTCS B KOPILYCE, YCTAaHOBIEHHOM Ha pecuBepe, WiIn
0e3 pecuBepa. B mocienHeMm ciiygae pecuBep YCTAHABIMBAETCS OTAENBHO M COEAMHSETCS C
KOMIIPECCOPOM BO3YIIHBIMH [IUIAHI'AMU BBICOKOT'O 1aBJICHMSL.
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