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Meroauueckue ykazaHusl JUIsl MPAKTHYECKUX 3aHATUM 1o aucuumuinae «MJIK.03.02
Opranuzaiusi paboT MO MOJAEPHU3AIMU ABTOTPAHCIIOPTHBIX CPEACTB» COCTaBIEHBI B
cootBercTBUM C TpeboBaHussMu PI'OC CIIO k moAroToBKEe BBIMYCKa AJI MOJTYYEHUS
KBaIMPUKaUUU - cneuuanuct. lIpenHasHaueHbl A CTYJEHTOB, OOyYaroOLIUXCS 10
cnermanbHocTH: 23.02.07 Texnudeckoe 0OCIy)KMBaHWE M PEMOHT JBUTATENEH, CUCTEM U
arperaToB aBTOMOOUJIEH.



IosicHUTEIBLHAA 3aNNCKA

JlaHHBIE METOAMYECKHE yKa3aHUs MPEIHA3HAYCHBI JUIS 3aKPEIUICHUS] TEOPETHYECKUX 3HAHUH U
npuoOpeTeHus HEOOXOMUMBIX MPAKTHUECKUX HABBIKOB W YMEHHM IO MporpaMme JAUCUUIUIHMHBI
MJIK.03.02 Opranuzanust paboT 1Mo MOJAECPHHU3AIUN aBTOTPAHCIOPTHBIX CPEACTBY» ISl CIICIHUATBHOCTH
CIIO 23.02.07 Texaudeckoe 0OCITy)KHUBAaHHE U PEMOHT JIBUTATEJICH, CUCTEM U arperaToB aBTOMOOHUIICH

[IpakTuyeckue 3aHATHS COCTaBJIEHBI B COOTBETCTBMHM ¢ TpeOoBanusmMu DenepanbHOro
rocyAapCTBEHHOr0 00pa30BaTEeNIbHOTO CTaHIaApTa
B pesynbrate ocBoeHUs1 yueOHON AUCIUTUTHHBI 00YYaIONIUICS TOJDKEH YMeTh:

OmnpenensTb OCHOBHbIE T€OMETPUYECKHE TapaMETPhI JIeTallel, Y3JI0B U arperaTos;

OnpenensTh TEXHUYECKHAE XapAKTEPUCTUKHU Y3JIOB U arperaToB TPAHCIIOPTHBIX CPEJICTB;

[Ton6Gupate HEOOXOIUMBINA HHCTPYMEHT U 000pyAOBaHUE AJI IPOBEACHUS padoT;

[TonGupaTh OpUTrMHANIBHBIC 3alACHBIE YAaCTH W MX AaHAJIOTU MO apTHKYJIaM M KOJAaM B COOTBETCTBHUU C
KaTaJoroOM.

[MonGupath HEOOXOAUMBINA HHCTPYMEHT U 000PYAOBaHUE I IPOBEACHUS paboT;

[TonGupate opurnHajgbHbIC 3allaCHblE YaCTH M HUX aHAJOTH M0 apTHUKYyJaM U KOJaM B COOTBETCTBUHU C
3aJlaHUEM;

BusyanbHO U 3KCHEpUMEHTAIIBHO OMPEENISITh TEXHUYECKOE COCTOSHUE Y3JIOB, arperaroB U MEXaHU3MOB
TPAHCIIOPTHOT'O CPE/CTBA;

[Ton6Gupate HEOOXOUMBIA HHCTPYMEHT U 000pyAOBaHUE AJIsl IPOBEIACHUS padoT.

OmnpenensiTe BO3MOKHOCTb, HEOOXOAMMOCTh M SKOHOMHYECKYIO II€JI€COO0Pa3HOCTh MOJCPHHU3AINH
ABTOTPAHCIIOPTHBIX CPE/ICTB;

CobrogaTh HOPMBI KOJIOTMYECKOM 0€30MacHOCTH

OnpenensaTh HalpaBlICHUs pecypcocOepexeHrss B paMKax MNpOPEecCHOHANBHON JAEATEIbHOCTH IIO0
npodeccuu (CrenuaTbHOCTH)

Onpenenutb HEOOXOIUMBIE PECYPCHI;

Bragets akTyanbHBIMU METOJAMH PaOOTHI;

[TpoBOAUTH KOHTPOJIb TEXHUUECKOTO COCTOSIHUSI TPAHCTIOPTHOTO CPEJICTBA.

CocTaBUTh TEXHOJIOTUYECKYIO JOKYMEHTAIMIO Ha MOJCPHU3AIMIO U TIOHUHT TPAHCIIOPTHBIX CPEJCTB.
Onpenenuth B3aMMO3aMEHSEMOCTb y3JI0B U arperaToB TPAaHCIOPTHBIX CPEACTB, HEOOXOIUMBIM 00BEM
UCIIOJIb3YEMOT0 MaTepHaja, BO3MOXHOCTh U3MEHEHHS UHTEPhEPa, KAaUeCTBO UCIIOIb3YEMOTO ChIPhS;

Y CTaHOBUTH JOMOIHUTENBHOE 000PYA0BaHUE, PA3TTUYHbIE aAyAHOCUCTEMbI, OCBEILICHHE.

BrImoHUTE apMaTypHbIe pabOTHI.

Onpenenuth HEOOXOAMMBINH 00BEM HCIIOJIB3YEMOT0 MaTepuaja, BO3MOKHOCTb HM3MEHEHUS JKCTephepa
Ka4eCTBO UCIHOJIB3yEMOTO CHIPBS;

Y CTaHOBUTH JOMONHUTEIBHOE 000PYI0BaHUE, BHEIIHEE OCBEILICHHE.

Hanocuth kpacky v miacTuaum, adporpaduro.

H3roroButh KapOOHOBBIE AETAIH

BusyanbHO onpeaessTh TEXHUYECKOE COCTOSIHUE IPOU3BOJICTBEHHOTO 000y 10BaHHUS;

OnpenensTb HAMMEHOBaHHE U HA3HAYEHHE TEXHOJIOTHUECKOro 000pyA0BaHus;

[ToxOupath MHCTPYMEHT M MaTe€pHabl JJIs OLEHKH TEXHHYECKOTO COCTOSHHS TPOU3BOJCTBEHHOTO
00opy10BaHuS;

YuTaTh YepTEKHU, ICKU3BI K CXEMBI Y3JI0B M1 MEXaHU3MOB TEXHOJIOTHYECKOTO 000PYAOBaHMS;
ObecnieunBaTh TEXHUKY O€30IACHOCTH MPH BBINOJIHEHUH PabOT MO OLEHKE TEXHUYECKOTO COCTOSHUS
IPOM3BOJICTBEHHOTO 000y 10BaHHUS;

Onpenenstb NOTPeOGHOCTH B HOBOM TEXHOJIOTMYECKOM 000pY10BaHUMY;

OnpenensTe HEUCTIPABHOCTH B MEXaHNU3MaX MPOU3BOICTBEHHOTO 000PYIOBaHHUS.

CocraBnarte rpaduku 00CITy>KMUBaHUS IPOU3BOJICTBEHHOTO 000PY/I0BaHMS;

[TonOupaTh MHCTPYMEHT M MaTepHalbl JJISl MPOBEACHUS PAabOT MO TEXHHUYECKOMY OOCITYKHBAHUIO H
PEMOHTY MPOU3BOACTBEHHOTO 000PYI0BAHUS;

ObecnieunBaTh TEXHUKY O€30MACHOCTH MpPU BBIMOJHEHUH PaOOT MO TEXHHUYECKOMY OOCITYXHBAHUIO
IIPOU3BOJICTBEHHOT'O 000PYAOBAHUS;

HactpauBath mpon3BOJICTBEHHOE 000PYI0BaHHE U MPOU3BOAUTH HEOOXOIUMBIE PETyINPOBKH.
[Tporno3upoBaTh MHTEHCUBHOCTb M3HAILIMBAHUS JAETajeil U y3JI0B 000PYI0BaHMUS;



OnpenensTh CTeNeHb 3arpy>KCHHOCTH M CTENeHb WHTCHCUBHOCTH HCIIONB30BaHUS MPOU3BOJACTBEHHOTO
obopyioBaHus;

JlmarnoctupoBath 000pYI0BaHKE, UCTIONB3YS BCTPOSHHBIC U BHEIIHUE CPECTBA TUATHOCTUKY;
PaccuntbiBaTh yCTaHOBIIEHHBIE CPOKH 3KCIUTyaTalluy MTPOU3BOJCTBEHHOIO 000PYOBAHMUS;

[IpuMeHsSITh COBpEMEHHBIE METOBI PACYETOB C UCTIOIB30BAaHUEM MporpammHoro obecredenus [1K;
CoznaBaTh BHUpTyajJbHBIE MakKeThl HCCIEIyeMOoro oOpasla ¢ KpPUTEpUSMU BO3JEHCTBUH Ha HEro,
pUMEHsS porpaMMHubie ooecrieueHus 11K.

B pesynbrare ocBoeHuUs yueOHON AUCHUTLTUHBI 00YYaroIUICs T0KEH 3HATh:

Hasnauenwue, ycTpoiCTBO U IPUHITUTT PaOOTHI arperaToB, y3JI0B U IeTajeii aBTOMOOWIIS;

[IpaBuna 4TeHUs ANEKTPUUECKUX U THJIPABINYECKUX CXEM;

[TpaBuiia noab30BaHUsl TOUHBIM MEPUTEIBHBIM HHCTPYMEHTOM;

CoBpeMeHHbIe SKCIUTyaTallMOHHBIE MaTepHalibl, IPUMEHSIEMbIE Ha aBTOMOOMIIBHOM TPaHCIIOPTE.
OcHOBHBIE CEPBUCHI B CETU MHTEPHET MO MOA00pY 3anmacHbIX yactel; Kinaccudukamus 3amacHbIX yacTeit
aBTOTPAHCIIOPTHBIX CPEACTB;

3akonsl PO perynupyromme cepy nepeo0opy0BaHUs TPAHCTIOPTHBIX CPEICTB;

Haznauenue, ycTpoHCTBO U IPUHLUI pabOTHI arperaTos, y3JI0B U JieTalieil aBTOMOOUIIS;

OcHoBHbIE HampaBJIeHUs B 00JIaCTH YIYUIICHUS TEXHUYECKHUX XapaKTePUCTUK aBTOMOOMIIEH;
Haznauenue, ycTpoilcTBO M NMPUHLIMI pabOTHl TEXHOJOTHYECKOT0 O0OpYIOBAaHUS ISl MOJCPHHU3AINH
ABTOTPAHCHIOPTHBIX CPE/ICTB;

MeToauKy  OINpeleNeHUus] SKOHOMHUYECKOro 3(dexkra OoT MOJAEpPHHM3AUUHM M  MOAU(PUKAILIH
ABTOTPAHCIOPTHBIX CPEJICTB.

KoHcTpykTHBHBIE 0COOEHHOCTH Y3JI0B, arperaToB U JeTajeil aBTOTPAHCIOPTHBIX CPECTB;

Hasnauenue, ycTpoilcTBO U IpUHIUI pabOThl TEXHOJIOTHYECKOTO 000PYIOBAHUS ISl MOJACPHU3ALINH;
Martepuassl, HCIONIb3yEMbIE IIPU IPOU3BOCTBE JI€TAJIEH y3JI0B, arperaTos.

[TpaBuiia pacueTta cHHKEHHS 3aTpaT Ha 3kciutyaranuio T.C., peHTabenbHOCTh YCIIYT;

[IpaBuia mojcyera pacxo/ia 3aacHbIX 4acTe, 3aTpaT Ha 00CIy>)KUBaHUE U PEMOHT;

[TpaBuiia sxoornyeckoil 6€30MacHOCTH MpHU BEACHUU MPO(ecCHOHATBHOM 1eATEIbHOCTH

OcHOBHBIE pecypchl, 3a/IeHCTBOBaHHBIE B MPO()ECCHOHAIBHON JeSITeTbHOCTH

[Tyt obGecrnieuenust pecypcocoepexenus. TpeOoBaHMs TEXHUKH O€30TTaCHOCTH.

3akoHbl PO, perniameHTHpyIoLye Mpou3BeAeHNE padboT M0 TIOHUHTY

OcoOenHocTy U BUABI TEFOHUHTa. OCHOBHBIE HANIPaBJICHUS TIOHUHTA JIBUTATeIs.

YcTpoiicTBO Beex y310B aBToMoous. Teoputo nurarens. Teopuro aBTomMoomisi. OcoOeHHOCTH TIOHUHTA
nozBecku. TexHuueckue TpeOOBaHUS K TIOHUHTY TOPMO3HOU cucTeMbl. TpeOoBaHMs K TFOHUHTY CUCTEMBbI
BBIITyCKa OTPaOOTaHHBIX Ta30B. OCOOCHHOCTH BBIMIOJHEHUs OJOKUPOBKM ISl BHEIOPOKHUKOB. 3HAThH
BU/Ibl MAaTEPUAJIOB IPUMEHIEMBIX B CaJIOHE aBTOMOOWIIS;

OcoOeHHOCTH UCTIONIb30BAaHHSI MAaTEpHAIOB U OCHOBBI MX KOMIIOHOBKH;

Oco0eHHOCTH YCTaHOBKU ayIHOCUCTEMBI;

TexHUKY OCHAIIEHUS JTOTOJIHUTEIBHBIM 000pYy/10BaHUEM;

Oco0eHHOCTH YCTaHOBKU BHYTPEHHEIO OCBEILICHUS;

TpeboBaHust Kk MarepuasaM U OCOOCHHOCTH TIOHMHIa cajoHa aBTOMOOMISA. CrocoObl yBETHUEHHS
MOIIIHOCTH JIBUTATEJIS;

TexHOJI0ru0 yCTaHOBKM KCEHOHOBBIX JIAaMIT U OJIOKA PO3KUTa;

MeTto b1 HaHECeHUs a3porpaduu;

TexHon0rHuI0 MOI60PA JUCKOB MO THIIOPA3MEPY;

I'OCT P 51709-2001 npoBepku cBeTa ¢dap Ha COOTBETCTBHUE;

OcobenHoctu noa00pa MaTepuaIoB AJisl MPOBEICHHS MOKPACOYHBIX padoT;

3HaTh 0COOCHHOCTH M3TOTOBIICHUS TIJITACTUKOBOTO 00BeECa;

TexXHO0JI0OTHI0O TOHUPOBKU CTEKOJT; TEXHOIOIMIO N3rOTOBJIEHUS U YCTAHOBKHU MOJIKPBUIKOB.

Hasnauenue, ycTpoilcTBO U XapaKTEpUCTUKH TUIIOBOTO TEXHOJIOTHUECKOro 000pyA0BaHHUS;

[Ipu3HaKK U NPUYKHBI HEUCTIPABHOCTEH 000PYIOBAHUS €T0 Y3JI0B U JeTajei;

HeucnpaBHocTu 000pynoBaHus €ro y3JjaoB U JIeTajei;

[IpaBuna Ge30macHOro BiIaeHUS HHCTPYMEHTOM M TUarHOCTUYECKUM 00OPYIOBaHUEM;

[TpaBuiia uTeHus: YepTeKeH, ICKU30B U CXEM Y3JI0B U MEXaHU3MOB TEXHOJIOTHYECKOTO 000pY10BaHUS;
MeToauKy pacdyeToB IpH ONpeAETICHUN OTPEOHOCTH B TEXHOJIOTHYECKOM 000pyI0BaHUY;



TexHHueCKue KUAKOCTH, Maclia U CMa3Ku, IPUMEHsSEMBIE B y3J1aX IPOU3BOJICTBEHHOTO 000PYAOBaHMUS.
CucrteMy TEXHHYECKOTO OOCITYy’)KHBaHUs H PEMOHTA TIPOU3BOJICTBEHHOTO 000y IOBAHHUS;

Ha3znauenme © mNpUHIMO JAEUCTBUS HMHCTPYMEHTA s TPOBENEHHs paboT MO TEXHHUYECKOMY
00CITy’)KHBaHUIO 1 PEMOHTY TIPOHU3BOJICTBEHHOTO 000pYTOBAHHUS;

[IpaBumna paboThI ¢ TEXHUUECKOM JOKYMEHTalMe Ha MPOU3BOJCTBEHHOE 000pY/10BAHUE;

TpeGoBanust OXpaHBl TpyJna NpPU MPOBEACHUH PaOOT 1O TEXHUYECKOMY OOCITY)KHUBAaHHIO M PEMOHTY
MPOHM3BOJICTBEHHOTO 060Dy I0BAHHS;

TexHonorHIO PadOT, BRITOIHAEMYIO Ha MMPOU3BOICTBEHHOM 000PYIOBaHUM;

CriocoObl HACTPOMKH U PETYIMPOBKH NMPOU3BOACTBEHHOIO 000PY/I0BAHUSI.

3aKOHBI TEOPHUU HAJIS)KHOCTH MEXaHH3MOB U JIeTalleii IPOU3BOACTBEHHOTO 000PY/IOBaHUS;

Bnusiaue pexkxuma paboThl MpeIpUsATHS Ha HHTEHCUBHOCTh pabOThI MMPOM3BOICTBEHHOTO 000PY10BaHUS
U CKOPOCTh M3HOCA €T0 JAeTalle 1 MEXaHH3MOB;

CpencTBa TMarHOCTUKU MPOU3BOJCTBEHHOTO 000pYIOBaHHUS;

AMOpTH3AIIMOHHBIE TPYIBI U CPOKH TIOJIE3HOTO HCIIOJIB30BaHUS MPOM3BOJICTBEHHOTO O0OPYIOBAHUS;
[Tpuemsr padotel B Microsoft Excel, MATLAB u np. nporpammax;

@daKTophbI, BIUSIONINE HAa CTETIEHh H CKOPOCTh N3HOCA TIPOU3BOJICTBEHHOTO 000y TOBaHHUS



IIpakTnueckas padora Ne 1

Tema 1 JlomoaHUTEIRHOE OCHAIIIEHHE aBTOMOOHIICH.
DOyHKIMOHAJIBLHOE 10000py/10BaHNE

1.1. 3aBo/iCKOM OMIIMOH B YCIOBUSX aBTOCAIIOHA
B COOTBETCTBHHM C KiIacCU(pUKALMEH 10000pyJoOBaHUSI aBTOMOOUIIEN 1
MOTOLIMKJIOB KOMIIEKTALIMS BBIMOJIHSAETCS B aBTOCAJIOHE 110 3aKa3y KIUEHTA.
[Tpexnie Bcero, 3aBOAbI-U3TOTOBUTEINH MPEAIAaratoT MOAEIbHBIN Psijl
JBUTATENIEH, UMEIOITUX Pa3IMYHbIe TEXHUUECKUE XapaKTepucTuku (Tao. 1).
Tabnuua 1 -JIuneiika neurareneit aBromoouieit pupmsl Volvo

LT LS LA 4 raza AT RASARIAL N AL

~ _ - IITHHIPOB JIBUTATES,

aBTOMOONTIA aBTOMOOWIIA IBHrATeIs I 1. C.
S40 ceJaH 4 1,731/1,948 115/140
S40 ceJaH 4 1,588/1,948 90/200
54U cemaH 4 1,28 /771,948 1UL/ 200
S40 celaH 4 1,587/1948 102/200
S40 celaH 4 1,587/1,948 102/200
S40 cellaH 4 1.783/1,948 122/163
S40 celaH 4 1,783/1,948 122/163
S40 cellaH 4 1,998/2,521 133/220
S40 cellaH 4 1,560/2,521 100/220
S40 cellaH 4 1,560/2,521 100/220
S40 celaH 4 1,560/2.521 100/220

JImHeliky  aBUTaTened  OrPAHMYMBAIOT  MEKIYHApOJHBIC  COIJIALICHUSA, HE
MO3BOJISIIOLIME B sy OJHOTO KJlacca JIBUraTelel MMeTh OTIMYMS MO JIMTpaxy Oosee
20%, npu paznuuuu 1no mMouHocTd A0 30%. CunoBble arperarbl MOTYT OCHAIATHCA
TypOOHAJTyBOM, HWHXXEKTOPHOH WM aTMOC(EepHOW TOIUIMBHBIMU CHCTEMaMHU. XOTS
NOCJIEIHSAS MOTUXOHBbKY OTMHpaeT. CBS3aHO 3TO, IJIABHBIM 00pa3oM, C BO3MOXHOCTHIO
3¢ (}eKTUBHONH pPETyJUPOBKH BIPHICKA TOIUIMBA TOCPEICTBOM OJIOKa 3JIEKTPOHHOTO
ynpasienus. Ho cyliecTByIOT CerMeHThbl, Iie TpaAUIMOHHBIA KapOropaTtop o0Osanaer
pSAAOM MpeuMyIecTB. [ TaBHBIM 00pa3oM pedb UAeT 00 UX MPUMEHEHUN Ha aBTOMOOWIISX,
MIOJITOTOBJICHHBIX JUISI YYacTHUS B CIIOPTHBHBIX cOpeBHOBaHMsX. CIIOPTUBHEIE (eaeparuu
YMBIIIUIGHHO OTPAaHWUYMBAIOT TMPUMEHEHHE OJJICKTPOHWKH W JPYTHMX HOBAlUW, YTOOBI
co3JaTh pPaBHOIICHHBIE YCJIOBHUS COpPEBHYIOIIMMCS cTopoHam. HaumbGonee oOmupHyo
JuHeNKy aurarened npeanaraer gupma Audi. Ee pabouunii quana3zon cocrasisier Oosiee
MOJTyTOpa JECATKA CHJIOBBIX arperatoB. PsiHbie — dYeThIpex, MATH NUIUHAPOBBIE, V
oOpa3Hble - IIECTH, BOCBMH, JBCHAIATH LWJIMHIPOBBIE, C HAATyBOM, Oe3 HajjayBa |
NPOYMMH OTIMYHSIMH. Takoil BBIOOp ABHTaTeNs B aBTOCAIIOHE MO3BOJISIET yIOBICTBOPHUTH
3anpocCkl JI000TO KIMEHTA.



bosnbmmHCTBO  mOKymareneu, IpEeXaAe  BCEro, MHTEPECYIOTCA  L[BETOM
aBTOTPAHCIIOPTHOTO  CpeAcTBa. Bemynme aBTOMOOWIBHBIE KOPIOpAIMd  MMEIOT
3amaTEHTOBAHHYIO KOJOPUCTHYECCKYIO Mporpammy (Tadir. 2).
Ta6nuna 2 -Konopuctuueckas mporpamMmma
KoMmnperepHas DHpPMEHHOE CTtpana Texnonorua Mogenn
mporpaMmMa HAHMEHOBAH | MPOH3BOJIHTE HITH ABTOMOOHITIE
He HIH 1b (cHcTeMa) 5|
OpeHn noadopa
KOMIIAaHHH KpPacokK.
ColorMaster P.A.-CodT Poccua Mobihel-MIX | Bce mogenn
Mixit Pro AkzoNobel | Humepmarasr | Sikkens Bce moaenn
ColorQuick® | DuPont CIIIA DuPont Bce mogenn
ColorNet® DuPont CIIA DuPont Bee mogenn
ChromaVision® | DuPont CIIA DuPont Bce mogenn
Spies Hecker Spies Hecker | I'epmanuA Greentec, Bce mogemn
High solids
Kansai paint Kansai Paint | AmoHna (Retan PG | Bece Mmogenn
hybrid ECO)
Mobihel helios | HELIOS CrnoBeHHA Mobihel-MIX | Bce mogenu
PPG Color PPG CIIA PPG, Bee mogenn
Industries (Deltron)
PROFIX Multichem [Tonea, PROFIX Bce mogenn
Sp. zo.o. ['omnangua (AquaLine)

Konopucruyeckass KOMIIBIOETEPHAS IPOrpaMMa — 3TO COBPEMEHHAs! CHCTEMA ITOMCKa
u noabopa 1Bera Uil aBTOMOOWJIA M MOTOUMKIA, MOAACPKUBAKOIIAS MaKETOM
OPUKJIAJAHBIX [POrpaMM  pellas KOMIUIEKCHO BCE TEXHOJOTMYECKHE IPOIECCHI,
OPOUCXOMAIIME HA YYacTKEe KOJEPOBKM Ky30BHOIO I€Xa. 3aBOJ-U3rOTOBUTEIb
aBTOMOOMJIE MOMKET PEKOMEHJOBaTh MOKYIMATEN0 HECKOJbKO BapUAHTOB OTIEIKHU
caJioHa, KOMOMHHUPYs pa3jIdyHble MaTepuajgbl MO LBETY, (PaKType U TUTHEHHUYECKUM
NOKa3aTesiM. 3/1ECb MHOIO€ 3aBUCUT OT BO3MOKHOCTEH mocraBmMKOB. Kak mpasuio,
KJIMEHTY TMpEeAJIaraloTcsd HECKOJIbKO BEPCH OJHOM MOJEIH: «TPEHI», «KOM(MOpT»,
«TIOKe». MoryT ObITh Jipyrue o003Ha4YeHUsl, HO CyTh He MeHsieTcsi. Habop komOuHanmii
IPOU3BOJUTENL OIPEACIIAET CaMOCTOATEIbHO. BapuaHThl OTaMYaroTCs ApPYyr OT Jpyra
LIEHON HCMOJb3yEMBIX MAaTe€pUaloB M crekTpoM onuuil. Ho B gaHHOM ciydae BbIOOp
HOCHUT BECbMa CKYJHBIN XapakTep. BoT 3Ty HuIy W AOJDKHBI 3alOJHUTH TIOHUHTOBBIE
ctynuu M arenbe. OOBIMHO 3aBOJACKas KOMIUIEKTALMsS IMOJ 3aKa3 OrpaHU4YHMBAECTCS
OTZHEJIKOM CajloHA: TEKCTWIEM, KOX3aMEHHTEJIEM M HaTypajlbHOM Koxeu. HMHorna
N00aBIIAIOTCS TJIACTUKOBBIE BCTABKH, HAKJIAJHBIE AJIEMEHTBI C UMHUTALIMEN MO Pa3In4HbIe
nopoAbl JIepeBa M HAKJIAJKUd W3 HaTypaldbHbIX MarepuanoB. llocmegnuil BapuaHT —
IpeporaTuBa UCKIIOUUTEIBHO MPECTUKHBIX Ki1accoB. [IpuMeyaTenbHO, YTO TEOHUHTOBBIE
aTeNbe MCIOJIB3YIOT TOT k€ HaOop. LlBeToBas ramma BechbMa OrpaHUYEHa €KEr0JHON
nporpamMmmoid. [l oOecredeHuss ympaBisieMOCTH, YCTOMUYHUBOCTH W TMPOXOJUMOCTH
3aBOJICKOM OILMOH MPEJCTABIEH Pa3IuYHbIMU MOJAEISAMHU IIHH. [IIMHBI 1O MCIIONHEHHIO



MOTYT OBITh KAMEPHBIC U OECKaMEpHBIE, a M0 KOHCTPYKITUHU pauaabHbIC U TUarOHAbHEIE.
B 3aBucuMOCTH OT Ha3HAYEHUS U YCIOBUM IKCIUTyaTallUH IWHBI TOAPA3AEISAIOTCS Ha!

- IOpOKHBIE (B 00MX0]1e Ha3bIBAEMbIC JIETHUMH) — MPEAHA3HAYCHBI JJII TPUMCHEHUS
OpU  TIOJIOKHUTENBHBIX TEeMIepaTypax Ha IIocceiHbx goporax. IIuHbl 3TOrO THMA
o0ecreuynBaOT HAWIydlllee CIEMJIEHHE C CyXOM M MOKpOHMl JIoporoii, o0jagarorT
MaKCUMaJIbHOW HW3HOCOCTOMKOCTHIO U HAWIY4YIIUM OOpa3oM MPHUCIOCOOTIEHBI ISt
CKOPOCTHOM €31bI.

- 3WUMHHE, HCIOJb3yeMble Ha OOJICIEHENBIX M 3aCHEKCHHBIX JOpOTraxX, CIICITHBIE
KauecTBa MOKPBITUS KOTOPBIX MOTYT HM3MEHSTHCS B 3aBUCUMOCTH OT CHUTyallUH, OT
MUHUMAIBHBIX (TJIQKUNA JIeJ WM Kalla U3 CHera W BOJbI) A0 HEOONbIIUX (yKaTaHHBIN
cHer Ha Mopo3e). OHM 00J1aal0T HETUIOXUMU JIOPOXKHBIMU CBOMCTBaMU. MHOTHE 3UMHUE
IIMHBI TTO3BOJISIOT YCTAHABIMBATH IITUITBI IPOTHBOCKOJIBKEHUS UITH UMEIOT UX.

- BCECE30HHBIE SIBISIOTCSI KOMIIPOMUCCHBIM BAPUAHTOM MEKTY

JETHUMHU U 3UMHHMH ITUHAMH, TMOATOMY YCTYHAalOT MO OOECIEYEHUIO CIEIUICHUS U
NEepBBIM, U BTOPHIM B COOTBETCTBYIOIIUX CE€30HY YyCIoBUAX. OHHM MO3BOJSAIOT
KPYTIOTOANYHO IKCILTyaTUPOBATH aBTOMOOMITb HA OJTHOM KOMILJIEKTE IITHH.

- YHUBEpCAJIbHBIC 00Ia/IaI0T CBOMCTBAMHU, MO3BOJISIONMIUMH dKCILTyaTHPOBATh UX Kak
Ha IIIOCCEHHBIX, TaK M Ha TPYHTOBBIX aoporax. Mx menecooOpa3HO NPUMEHSTH IS
BCEIOPOKHUKOB, KOTOPBIE COBEPINAIOT MPUMEPHO PaBHbIE MPOOETH IO MIOCCE U JI0POraMm.
UeTkyro TpaHUIly MEXIy HUMU W BCECE30HHBIMU IIMHAMHU TPOBECTU OBIBACT JOBOJIHHO
TPYIHO.

- TIOBBIIICHHOW MPOXOJUMOCTH PACCUMTAHBI JJIs O€3J0POXKbsI U MSATKUX TPYHTOB.
Hcnonb30BaTh Takue LIMHBI KETATEIBHO TOJIBKO MPU PEAKOM JIBHXKEHUHU IO mocce. B
MPOTUBHOM Ciiydyae OHM OyAyT ObICTpee M3HAIMBATHCS M CO3/1aBaTh BBICOKHI YPOBEHB
nryma.

OcHOBHBIE pa3MephI IIHH:

- mocaouHbIi guametp (d) Ha 0001 Kosleca, 0003HaYaeTCs B FOMMaXx;

- mmpuHa Tpoduis (S) CMOHTUPOBAHHOW Ha 0007 W HaKayaHHOW IITUHBI 0e€3
Harpy3ku, oOO3HAauaeTcs B MWUIMMETpaxX WIM [oiMax. ITOT pa3Mep JOJKEH
COOTBETCTBOBATH MOCAIOUYHOMN IIHMPUHE 000/12;

- cepus (h) oTHOMIEHHE BBHICOTHI MTPOQIIIS K €ro MUpPHUHE B MporieHTax. Ecou cepus
OTCYTCTBYET B MAapKHUPOBKE, 3HAUUT, 3TO oTHOoIeHue 80% unu 6onee;

- HapyxHbii auametp (D) — nuamerp CMOHTHPOBAaHHOW Ha 000/ W HaKavyaHHOMN
IIMHBI 0€3 HAarpy3KU. YKa3bIBaeTCs B KaTajaorax;

- BeicoTa nipodwtst (H) — pazHuila Mexry Hapy>XKHBIM M TIOCaIOYHBIM TraMeTpamu. B
0003HaYeHUH IITUH HE MPUBOUTCSI.

JloposkHBIE TIIMHBI MOTYT OBITH C Pa3HBIMU THUIIAMU puCyHKa (puc .1):

Puc. 1 JlopokHbI€ MIMHBI C PA3HBIMU TUIIAMU PUCYHKA!
a — HEeHAIIPaBJICHHBIN; O — HAMPABICHHBIN; B — ACCUMETPUYHBIN



JIJisi BHENITHETO BUJA aBTO JHUCKHU SIBIISIOTCSI CTOJIb K€ BAXKHBIM aTpUOYTOM, KaK Jis
YyeJioBeka — ero OOTMHKM (aHAJIOTHUs MOYTH TMOTHAs). AKKypaTHas, HauulleHHass «0OyBb)»
CrocoOHA OXKWUBUTHh H3PSAIHO MOTEPTHIA «KOCTIOM». [loaTOMY 3CTETHI B 3TOM BOMpOCE
KpaiiHe NIeNeTWIbHBL. Brnpoyem, MOMHUMO 3CTETHMYECKOTO 3HAYEHHs, JH00O0M akceccyap
BBHITIOJIHAET MacCy YTWIMTapHBIX (QyHKIud. K KojmecHOMy AHMCKYy ATO YTBEpKICHHUE
OTHOCUTCA B TonHOM Mepe. Koseco ocCymiecTBiIsIeT CBSi3b aBTOMOOWIISL C JIOPOTOM,
obecrieunBas ero aBmwkeHue. OHO ke dYepe3 MHEBMATUYECKYIO IIMHY BOCIIPUHUMAET BCE
HEPOBHOCTH U M3MEHEHUs B mpoduie gopord. B HOpMaTUBHON JUTEpAType «IUCKOM»
HA3bIBACTCSA COCAMHHUTEIbHBIN 2JIEMEHT MEXIy CTynuile u o6oaoM. [loatomy Ml Oyaem
UCIIOJIb30BaTh TEXHUYECKHM TPAMOTHOE OIPEIECIEHUE «KOJIECO» WM MOAPa3yMEBATH MO
TUM TIOHSATHEM KOJICCHBIM JHUCK W 000] HEMmOCpeJCTBEHHO B cOope (06e3 mmHubl). [lo
MEXIYHApOJHBIM  COTJIAIICHWSIM  OCHOBOM  OOO3HA4YeHUsI  JUCKOB  SIBIISIOTCS
XapaKTEPUCTUKU 000712, PaCIIOIOKEHHBIE B OTMPEICTICHHOM MOCIeI0BATEILHOCTH: IIIMPUHA
00o1a MO MOCaJAOYHBIM MOJKAM MEXIy 3aKkpauH (B JroiiMax); OyKBEHHOE 00O3HAYCHUE
(dbopMBI 3aKpauHBI; MMOMETKA «X» IS HEPA3bEMHBIX M «—» — ISl pa3beMHBIX 00070B;
MOCAIOYHBINA JUAMETP MaKCUMAJIbHBIN TMaMeTp KOHMYECKHX TOJIOK 000/1a, Ha KOTOPbIH
MOHTHpYETCSl 1mrMHa (B AroiiMax); OykBeHHOE 0003HAUEHWE THUIA TOCATOYHOW TOJIKUA —
uHboOpMaIs O HAJIMYMK XaMIIOB, MX KOJM4ecTBe U (Gopme; 3HAYOK «-S» (WU ero
OTCYTCTBUE) JUIsi 0003HAYEHUSI CUMMETPUYHOCTH Tpoduis aucka (BCTpeyaeTcss KpaiHe
penko). Ilpumep: 5] x 13 H2. D10 koneco ¢ mupuHOH 0001a 5 MIONMOB, ¢ camoit
pacmpocTpaHeHHOM 3akpanHoi Tuna J (Beicotoit 17,3 mm), Hepa3OopHOE, ¢ TTOCAI0YHBIM
JTUaMeTpOM, paBHBIM 13 mroifiMam, U ¢ IByMsl OOBIYHBIMH XaMIlaMH Ha Toskax o6oma (FH
— st yceueHHBIX XammnoB, CH — st koMOMHUpOBaHHBIX U S — OTCYTCTBHE XaMIIOB),
HecuMMeTpu4Hoe. Takxke OOBIYHO Ha JWCKE TMPOCTABJISETCS Jara W3TOTOBIICHUSA,
MaKCHUMaJlbHasl CTaTU4Yeckas Harpy3ka (B Krc uid (QyHTax), 3HaK COOTBETCTBUS
HopmatuBam (B Poccum — mo I'OCTy P50460) u BenuumHa BbUIeTa 00072 (B MM).
[locnennuit mapamerp O3HAa4aeT PACCTOSHHE OT IPOAOJIBHOM INIOCKOCTM CHMMETPHUH
o0oaa 0 MpUBAJIOYHOM TUIOCKOCTH aucka. Haubonee pacmpocTpaneHHble 0003HAYCHUS:
OFFSET, ET u DEPORT. B ciyyae oTpuuaTelbHOW BEJIMYMHBI BBUIETA €r0 JJIMHA
nomeyvaercs 3HakoMm «—». Hampumep: ET—-15. Beuter mns xonec Kaxaoro aBTOMOOWIIS
paccumThIBaeTCs mpousBoauTeneM. M coOmtoeHrne 3Toro mapamerpa mpu U3rOTOBICHUU
WK To00pe Kojieca SIBIISIETCS Ba)XHBIM YCIOBUEM €ro 0e30MacHOr0 PAacIojoKEHUs B
KosecHoi apke. K Tomy ke, pa3HOCTh pacueTHOW M peaibHOM BEIUYUH 00pa3yeT CBOETO
poAa IUIEYO W CHUJA, JEWCTBYIOIIAs Ha HEro, HarpyKaeTr »JJEMEHThl TMOJIBECKH U
MOBOPOTHBIN MEXaHU3M. Pe3ynbTaToM MOXKET CTaTh OMAaCHOE OTKJIOHEHHE aBTOMOOWJIS OT
Kypca. JlonmymeHue cocrtaBiasgeT mnopsaka +5 MM. B 3aBUCHMMOCTM OT CTpaHbI-
MPOU3BOJIUTENSI MApPKUPOBKA MOXKET TaKXke BKIIOYATh KIEMMO PEHTTEHOCKOIIHH,
npenenbHOE JIaBJICHNE B IIIMHE U T. /1. ECiii BBl HE yBEepeHbI B TNIyOMHE CBOMX MMO3HAHUM 110
ATOMY BOIIPOCY, TO JIy4Ille MPOKOHCYIBTUPYHUTECh Yy crienuanucta. [Ipu mogbope komeca
JUIST KOHKPETHOTO aBTOMOOWIS 00s3aTENbHO HYXKHO 3HATh JUAMETP TI0CAI0YHOTO
MWINHAPA CTYHHUIBI, YTOOBI €My C MUHHUMAJIBHBIM 3a30pOM COOTBETCTBOBAJ JTUAMETP
neHTpasibHoro otBepcTus aucka (DIA). HekoTopbie mpon3BoAUTEIN B LIETSAX pACITUPEHUS
chepbl TPUMEHUMOCTH CBOUX KOJIEC BBIMYCKAIOT MOJEIM C 3aBEJOMO OOJBIINMHU
3HaueHussMu  DIA. [lng yCcTaHOBKM TakKWX KOJIEC HCIOJB3YIOTCS 1LIEHTPOBOYHBIE
nepexoaHble Kojblla. Takke HEO0XOAUMO 3HATh JMAMETP PACIOJIOKEHHUS OTBEPCTUH
KperuieHus: Kojeca (Haubonee pacnpoctpaHeHHoe o6o3Hauenue PCD). Eciu on
MPOCTaBJieH B MAapKUPOBKE, TO BCeA 3a a00peBHATYpOl YKa3bIBaETCS KOJIMYECTBO
OTBEPCTUN U JUAMETP MX PACHOJIOKEHUA (B MM), pa3aeneHHble cismeM. Hanpumep: PCD
5/108. B cunywae, xorma BenmunmHa PCD He ykazaHa, ee MOXHO ONPEIEIUTH



CaMOCTOSTEIILHO TPU TTOMOIIY JIMHEWKU WIN PYJIETKU. [ 3TOro HyXHO OO0 M3MEPUTh
pacCTOSIHUSL MEXAY LEHTPaMHU JUAMETPaJbHO MPOTHUBOIMOJIOKHBIX OTBEPCTUH (€CIM HX
KOJIMYECTBO YETHOE), JIMOO U3MEPUTH PACCTOSHUE MEXIY IIEHTPAMH COCEIHUX OTBEPCTUH
(L) 1 Bocmonp30BaThCsl MPOCTEUIIUMH T€OMETPUUECKUMH (POPMYIIaMH (€CIH KOJIUYECTBO
HedetHoe). Tak, Hampumep, 11 Tpex orBepcetuit PCD =L * 1,155, nns nsatu — PCD =L *
1,701.

1.2. IooGopynoBanne nmoBbiawinee 0€30MacHOCTb

be3omacHOCTh MCIOIB30BaHUSI aBTOTPAHCIIOPTHOTO CPEICTBA Bceraa Obuia M OynaeT
OJIHUM W3 TJIABHBIX HAIPaBJICHUI €ro coBepiieHCcTBOBaHUSA. HeoOX0oauMo OTMETUTh, YTO
3aBOJICKOE€ OCHAIIIEHHE AaBTOMOOWJIEH M MOTOLMKIOB TIOJHOCTBIO TapaHTUPYET
0€30MacHOCTh TPH MPABUILHOM YIPABJICHUHM aBTOTPAHCIIOPTHBIM CPENCTBOM. JIerkoBbIe
aBTOMOOMITM, KaK MPaBUJIO, OCHAIICHBI HA 3aBOJie-M3rotoButene dapamMu OIUKHETO U
JANbHETO CBETa, MPOTHUBOTYMAaHHBIMU (¢apamu, (oHAPSIMU TOBOPOTOB OOKOBBIMH,
JTHEBHOTO CBETa, 3aJHEr0 Ta0apuUTHOTO OTHs, CTOMN-CHUTHAJaMHu, MPOTUBOTYMAHHBIMU
dboHapsiMH, MMOJACBETKON HOMEPHOTO 3HaKa, CUTHAJIOM 3aHero xoja. [IpaBuia ycTaHOBKH
CBETOTEXHUKM COIJIACOBBIBAIOTCA C EBpPONEHCKOM HSKOHOMHUYECKOW KOMHUCCHUEU W
orBeuyaror 'OCTam Poccuiickoit ®@enepanuu. B ocHOBE aBTOMOOMIIBHOTO OCBEIICHHS
JISKHUT I[BETOBAasi MHEMOHHKA, 00O3HAYaromasi KPacHbIM IBET KaK OMACHOCTH, >KEITHIN
IIBET NpPEAYNPEkKICHUE, a Oelblii IBET — HEHWTpaiabHOCTh. LIBeT oruedt aBTOMOOMIISA
CTaHJapTU30BaH BeHCKOIl KOHBEHIIMEH O JOPOKHBIX 3HAKax M curHaimax B 1949 r., a
no3ke ykazaH B KonBenmum Opranmzanun OObeauHeHHBIX Haruii o 10poskHOM
IBYOKEHUH B 1968 T.

CormacHo 3THM mpaBwiaM 3anHue (OHAPH OJDKHBI HM3JIy4aTh KpacHBIA CBET,
nepeaaue ¢apbl Oeiablii WM OTOOPHBIM KENTHIM, a BCE CHUTHAIBI TOBOPOTA JIOJKHBI
U3IIy4aTh KENThII Win SHTapHbIN cBeT. OqHako B CeBepHOM AMEPUKE CUTHAJIBI IOBOPOTA
MOTYT OBITh TaK)K€ KpacHOTO IBeTa. VCKiIIoueHneM SBIISIFOTCS. aBTOMOOMIIN aBapUMHBIX U
CHEeIUAaIbHBIX CIYK0, KOTOpbIE MOTYT COJEpXaTh CIelMajbHble I[BeTa. B KadecTBe
JOTIOJTHUTENBHOTO  O0OpYJOBaHMSI  aBTOCAJIOHBI  MOTYT  MpeJyiaraTh — U3JIydaTeld
MOBBIIIEHHON HaJeXKHOCTH U S(O(PEKTUBHOCTH, CBETOTEXHUKY ISl HCIIOJNB30BAHUS B
3apyOeKHBIX CTpaHaX MPU TYPUCTUUYECKUX MOE3JKAX U CBETOTEXHHKY JJISi BBITIOJHEHUS
nonoaHUTENbHBIX (pyHkiuil. Hampumep B CeBepnoit Amepuke, ABctpanuu u Hoou
3enanauu, a HaunHag ¢ 1998 rona B EBpomne (3a uckmouenuem Mpnanauun) o0s3aTenbHO
HAJIMYMEe  HA  aBTOMOOWJE  JIOMOJIHUTEIBHOTO  ILEHTPAJIbHOTO  CTOI-CHUTHAJIA,
PaCIIOIO0KEHHOTO BBILIE JJUHUU MPABOTO U JIEBOTO CTOM-CUTHAJIOB. TaKke €ro Ha3bIBAIOT
IEHTPAJIbHBIN, TpeTui, OE30MacHBIA CTOM-CUTHAT WM TOBTOPUTEIh CTOI-CUTHAIA.
JIOTIOJTHUTENIBHBIA CTOM-CUTHAI MOKET OBITh OJIMHOYHOM JIAMITOM, HAOOPOM CBETOIMO/IOB,
WIN HEOHOBOW TpyOKoH. lleHTpanbHBIN CTOM-cUTHAT OOECIeYMBaeT OJHO3HAYHOCTH
Ha)XKaTus Ha MeIajb TOPMO3a B CTpaHax, IJI€ KPACHBIM LIBET MMEIOT TaKKE CHUTHAJIBI
MOBOPOTA, JaeT M30BITOYHOCTh Ha CIIy4yail, €CIM KaKOW-THOO CTOIN-CHTHAJI BBIWJET W3
cTposi. JIOTIOTHUTENbHBIA CTOI-CUTHAJ MPU HAXKATHUM HA TOPMO3 TOPUT HEMPEPBIBHO, a
IPU SKCTPEHHOM TOPMOKEHUU MOMKET MUTATh.

ABTOMOOWJIM UCTIONIb3YEMbIE B pajliv (pUC.2) , CODEBHOBAHMSIX TIO OE37I0POKBIO HIIH
MPOCTO HKCIUIyaTUPYEMbIE Ha OYEHb BBICOKMX CKOPOCTSIX YacTO KOMIUIEKTYIOTCS
JOTIOJTHUTEBHBIMU JIAMIIAMH, TTOMOTAIONMMHU PACIIMPUTH 00JIACTh BUIMMOCTH BOJMUTENS
BIIEpEI AaBTOMOOMIIS.

Puc.2 YcranoBiieHHbIE Ha KPBIIIE BHEIOPOKHBIE (Papbl
JI711 BHEAOPOKHUKOB B KAYECTBE 3AIUTHI OT MOBPEIKIACHUAMN



JIOTIOJIHUTENbHBIE (hapbl KPETTCS Ha CIICHUANBbHYIO OaJIKy HaJ KpbIIIed aBTOMOOMII,
YTO MOBBIIIAET JATbHOCTh BUAMUMOCTH. VMCMOIB30BaHME TaKUX OTHEW HA TPaXJaHCKUX
aBTOMOOMJISIX 3alpeIleHO, OJHAKO OTKIIOYEHHbIE M 3aKPBIThIE KpPBIIKAaMHU (apbl
TPAHCIIOPTUPOBATHCS HA KPBIINIE MO JOpOTraM OOIIEro MOoJIb30BaHUS MOTYT. BOKOBbIE
IPOTUBOTyMaHHbIe ¢apbl U TMPOCTHIC HAMPABIECHHBIE IO CTOPOHAM, HJisi OCBEIIEHUS
0004YMH, pacroyiaraloTcsi Ha BBIHOCHBIX KPOHINTEHHAX. B COBpeMEHHBIX aBTOMOOMIISIX
UCIIONB3YIOTCSL JIAMIIBl HAKaJIWBaHWS, TaJOTCHHbIE JIAMIbI, KCEHOHOBBIE JIAMIIBI H
cBeToanobl. OOBIKHOBEHHBIC TMPOCTHIC JIAMIIBI HAKAJIWMBAaHMS, a TakXKe JIaMIIbl C
WHEPTHBIM HAINOJHUTEIEM B OCBETUTEIBHONM TEXHHKE TPAHCHOPTHOTO CpEICTBA
NPAaKTUYECKU YK€ HUTAE HE HCIOJB3YETCS, XOTS SIBJISIOTCS CaMbIMU JICIIEBBIMU H
HEMPUXOTIIMBBIMU B HCMOJb30BaHUU. OCHOBHBIM HCTOYHHUKOM CBETAa B TPAHCIIOPTHBIX
CpEeACTBaxX Celyac 3TO JIBYXHUTEBBIE TAIOTEHHBIE JaMIibl. [Ipu ToM ke MomHOCTH B 55 BT
rajoreHssle Jamiel kareropun H4 nMeror notok B npeaenax 1000—-1650 oM, B To Bpems
KaK JiamMnbl HakanuBaHusi kateropun R2 Bbeigator motok 400-550 oM. Crout emie
OTMETHTbh, UTO CO BPEMEHEM TaJIOTCHHBIC JIAMIIBI HE TEMHEIOT U UMEIOT BJIBOE OOJBIITUI
CPOK cy>k0bl. B coBpeMeHHbIE aBTOMOOUIIN C HEJJABHETO BPEMEHU CTAJIM yCTAHABJIMBATh
KCEHOHOBBIE ra3opa3psiiHbie JaMiibl. [1o cpaBHEHUIO ¢ APYTUMH TUIIAMU OHU HAJIEKHBI U
UMEIOT OOJIbIIYI0 cBeTooTnauy. [[si cpaBHeHUs, ra3opaspsaHas jamia ¢ dJIEeKTPUIECKON
MotHOCcThI0 B 40 BT co3nmaer cBetoBoit moTok B 3200 nm. Cpok Ciy>KOBI TaKuX JIamI B
npenenax 1500 wyacoB. [lnst paboThl KCEHOHOBBIX JaMIl TPEOYIOTCS CIEIHAIbHbBIC
AJIEKTPOHHBIE CUCTEMBI YIIPABJICHUS U MpeoOpa3oBaTesd HanpspKeHus. st 3amycka Takux
namn 12 B GoprtoBoii cetu mpeobpasyercs B nepemenHoe HampspkeHus 10 — 20 kB mpu
yactote 400 I'1, a mociie mporpesa JamIl HanpsKEHUE CHUXKAETCS 0 JOCTaTOUHbIX 85 B.
OcoObIM HWHTEPECOM TMOJB3YIOTCS CBETOJUOMHBIE W3TydaTead. MOIIHBIE CBETOIUOJIbI
UMEIOT CIIOCOOHOCTh M3TydaTh ¢ MHTEHCUBHOCTHIO B 70 — 100 1M mpH SJIEKTPUUECKOM
momHocTd B 1 Brt. Jlna moctmkeHus: Oosiee BBICOKMX 3HAYEHUW MX YCTAHABIUBAIOT
rpynmnamu 1o 20 — 40 mtyk. OCHOBHOM Mpo0OJIeMO¥ CBETOAMOHBIX U3ITydaTelel SBIseTCS
WX U3JUIIHUA HarpeB BO BpeMs paboThl. DTy MpodiieMy MpOU3BOAUTENHU (Dap pemraroT ¢
MOMOIIbI0 YCTAaHOBKM PaguaTOPOB MJisi OTBOJA TeIla O00JyBaeMbIX €CTECTBEHHO WIIU
OPUHYIUTEIHHO BEHTWIATOPOM. CpoK CIy>KObl TakuxX uU3Tydareiedl mpu coOJo/IeHUuN
TEMIIEPaTypPHOTO PEKUMa M YKa3aHHOTO MPOU3BOJIUTENIEM TOKA MOTPEOICHUS HAXOIUTCS B
npeaenax 50 000 yacoB co cHmxeHueM sipkoctd A0 70 % OT M3HAYaNbHOI B IMpolecce
sKkcruryaranu. CerojiHs NJisi TOBBIIICHUS MOTPEOUTEIHCKUX CBOWCTB aBTOMOOWIIEH U
MOTOIIMKJIOB UCIOJIb3YIOTCSl aHTHONMOKKMpoBouHas (ABS) u nmpotuBoOykcoBouHas (ASR)



CUCTEMBI. AHTHOJOKHUPOBOYHAS CHUCTEMA PETYJIHUPYET CIICHBIE XAPAKTEPUCTUKH KOJIEC
Py TOPMOXEHUHU, B 3aBUCUMOCTH OT COCTOSIHHSI JOPOKHOTO TOKpBITHUS. [IpuHIMI
neiictBusa cuctembl ABS noBonsHO mpocT, HO addextruBeH. B ocHoBe pabotel ABS nexur
OPUHITUI ONTHUMAJIBHOTO COOTHOIIEHUS MEXIy KO3(P(GUIIMEHTOM CLEIJIEHUsI Kojieca ¢
JOPOTOM ¥ €ro  OTHOCUTENBbHBIM  MPOCKaNb3bIBaHHEM. [Ipu  OTHOCHUTEIBHOM
npockanb3biBaHuu 15 — 30% cuensieHue CTaHOBUTCS MaKCHMallbHBIM, IIOCIIE YEro
HAYMHAET PE3KO YMEHbINAThCs. FIMEHHO ATO 3HauY€HHE MPOCKAIb3BIBAaHUS O00ECIICUMBACT
OJTHOBPEMEHHO U MAaKCUMaJbHYIO J(PGEKTHBHOCTh, U JOCTATOYHYIO O€30IMaCHOCTh
TopMmoxeHus. ClierieHne KOJeC C OMOPHOM MOBEPXHOCTHIO 3aBUCUT M OT COCTOSIHHS
JOPOTH W OT XapakTepUCTUKU IHH. OTMETUM TakXKe, YTO COMPOTUBIIECHUE KoJieca
OOKOBBIM CHJIaM YMEHBIIIAETCS TPU BO3HUKHOBEHHWU MPOCKaIb3bIBaHMS. VIMEHHO
MOPTOMY, aBTOMOOWJIb TaK JIETKO BXOJHWT B 3aHOC, TEPsisi KYpPCOBYI YCTOWYUBOCTD.
N3HauanbHOM MNPUYMHOM 3aHOCA MOXKET CTaTb HEPOBHOCTb JOPOTH WM  JIETKast
ACUHXPOHHOCTh TOPMOXKEHHSI 1O TpaBoMy WU JieBomy Oopty. [Ipumenenue ABS Ha
aBTOMOOUJIE TIO3BOJISIET COXPAHUTh YCTOWYMBOCTH €0 JBMIKEHHUS TMPU TOPMOKEHUH B
CJIOHBIX JIOPOXKHBIX YCIOBHSX, MPU 3TOM 3(H(PEKTUBHOCTH TOPMOKEHHUS CYIIECTBEHHO
yBenuuuBaeTcs. [IpoTHBOOYKCOBOUHAS CHCTEMa OCYIIECTBISIET JBa peXUMa pPaOOTHI:
MOTOPMaKMBAHUE BEIYIIETO KOJeca M YMEHBIIICHHE MOIIHOCTH JBUTATENS C MOMOIIBIO
«ONEKTpoHHOW mepanu». ASR HaumHaer pabotath, eciu OJIOKOM yIpaBICHUS
3a(UKCUPOBAHO CKOJIbKEHHE BEIYIIEro Kojeca (MU HECKOJIBKUX KOJIeC) B TATOBOM
pexume. Kornma ckofibykeHHEe MPEBBICUT OINPECIICHHbIE TPAHUIIbI, TI0JIa€TCs HAMPSHKEHUE
Ha MoayJsiTop ABS cooTBercTBytoiero koseca. [logropMaknuBanue mpou3BOIUTCS JIUIITH
npu ckopoctu aromMooOmns A0 30 KM/4 Bo u30exaHuE TMeperpeBa TOPMO30B U TIPH
OyKCOBaHHH JIUIITL OJTHOTO M3 BEAyIUX Koyiec. B coydae OykcoBaHUSI HECKOIBKUX KOJIEC
Ha J0O0OOM CKOPOCTH, a Takke Npu OyKCOBAaHWU OJIHOTO M3 KOJEC MPU CKOPOCTHU
aBromoOusisi cBeimie 30 KM/4, OJOK yMHpaBJICHUS YMEHBIIAET MOIIHOCTH JBUTATENS C
MOMOIIBI0  <«OJIEKTPOHHOM  Tefalid  akcejeparopa». Ha  gopore ¢ pa3HbIMU
kodhduIreHTaMu CIEIUIeHHUsT IJisi KoJec TpaBoro W JieBoro Oopta ASR neicTByeT
10100HO O10kupoBKe auddepeHImana, moATOpMaKUBaHN OYKCYIOIee KOJIeCO.

Mooenn ABS
€IIb
ABS ['epmanHuA Daimler- OnmHo- HITH JIETKOBBIE
Daimler- Benz IByXKaHalIbH ABTOMOOHIIH
Benz BIH Mercedes-Benz
ABS Bosch | TepmaHud Bosch IIHTerpaneHa JIETKOBBIE
A, TPEX- HIIH ABTOMOOHIH
YeThIPEXKaHa EBPOIEHCKOI O,




Monenn ASR

S anp e mannen | eormmpasmsaeanmanen - as
Poccuiickoro
IIPOH3BOICTB
ABS I'epmanna Continental | IHTerpairpHa JIETKOBBIE
Teves Mark Teves A, TPEX- HIIH ABTOMOOHIIH
2 yeThlpexkaHa | Volkswagen. Ford,
THEHOTO GM. Chrysler.
VIIpaBIeHHA Skoda
ABS All Hunepiaun All Brake [THTEerpansHa JIETKOBEIE H
Brake Bl. [ epMaHHA System A, TpeX- HIH | JeTrKHE TPY30BEIE
System JeTEIpeXKaHa ABTOMOOHIH
TBEHOTO €BpOIeHCKOoro,
VIIpaBIeHHA ATMOHCKOTO,
KOpPeHCKOoro,
AMEPHKAHCKOTO
IIPOH3BOICTB
ABS CIIIA Delphi ITHTerpanpHa JIETKOBBIE H
Delco A, TPEX- HIH TPY30BBIE
Moraine JeTEIpexXKaHa | aBToMoOHIH GM
IBHOTO
VIIpaBIeHHA
ABS CIITA Kelsey- IHTEerpansHa JIETKOBEIE H
Kelsey- Hayes A, TPeX- HIH TPY30BEIE
Haves Group of yeThIpexXKaHa | aBToMoOmIn Ford.,
Companies TEHOTO Chevrolety
VIIpaBIeHHA Dodge, Isuzu
ABS AnonuA DENSO ITHTerpansHa TIeTKOBEIE
Nippon Companies | A, TpeX- HIH ABTOMOOHTH
Denso yeTeIpexkana | Infiniti u Lexus
TBHOTO
VIIpaBIeHAA
ABS AnoHHuA Sumitomo | HHTerpansHa JIETKOBBIE
Sumitomo Electric A, TPEX- HIH ABTOMOOHIIH
Industries, | getelpexkaHa | Mazda u Honda,
Ltd. TBHOTO Ford




0 yIpaBJIeHHA IIPOH3BOJCTBA
ASR I'epmanng Audi IuTerpansHas. JIETKOBEIE
(Antriebs- TpeX- HIH aBTOMOOHIH
Schlupit- qeThIPpEeXKaHAIbHOT | €BPOMEHCKOro
Regelung / 0 yIpaBlIeHHA IIPOH3BOCTBA
Anti-Slip
Regulation)
ASR I'epmanna | Mercedes- IMTuTerpanesHas. JIETKOBEIE
Control Unit Benz Tpex- HIH aBTOMOOHIH
qeThIpexKaHaIbHOT | Mercedes-Benz
0 yIpaBJIeHHA
ASR Iepmanna | Mercedes- IMaTerpansHas. JIETKOBEIE
Steuerger Benz TpeX- HIIH aBTOMOOHIH
qeThIpexKkaHaaIbHOT | Mercedes-Benz
0 yIIpaBJIeHHA
ASR Innerer | Bemuko6pu | Land Rover | IHTerpanpHas. JIETKOBEIE
T-Riffnun- TaHHA TpeX- HIH aBTOMOOHIH
gshebel JeThIPEXKaHATBHOT Land Rover
0 yIIpaBIeHHA
ASR Benuko6pu | Land Rover | IIHTerpanpHad. JIETKOBEIE
ControLlL + TaHHA TPEX- HIH aBTOMOOHIIH
Door L YeThIpEXKaHAIBHOT Land Rover
0 yIpaBJIeHHA

Kpyu3z-KoHTpoJib — cucteMa, KOTopasi OTCIEKUBAET O€30MACHYI0 TUCTAHIIUIO MEXKIY

YYaCTHHUKaMHU JIOPOXHOro JBWKeHusa. (OOopydoBaHME aBTOMOOWIS OJHOW WK
HECKOJIbKUMH BHUJICOKaMepaMu (BUIEOPETUCTPATOPaAMH) MO3BOJIAET OOECHEUUTh MOJHBIN
KOHTPOJIb JOPOXKHOM CHUTyallMM, BECTU 3aMKCh JOPOXKHOM OOCTAaHOBKH, B TOM YHUCJE U B
dboHoBOM pexkume. ECTeCTBEHHO, UTO BBINOJHUTH JTy (QYHKIMIO Hedb3st 0e3
UCIIOIb30BaHUsl UYYBCTBUTENBHBIX PpajapoB, YCTAHOBJEHHBIX CHEpPEeAM U  C3aJH
apToMoOuis. Ilpu omacHoM cOmwkenun c Asuratommmcs Broepean TC pazparorcs
NpeAYNPEKIAIONINE CBETOBbIE U 3BYKOBbIE CUTHAIBl. OTHOBPEMEHHO B aBTOMAaTUYECKOM
pexuMe MPoucxXoauT 3amenienne ¢ koddduimentom 0.4g 1 3a 2.6 CEKyHIbI O PEaIbHOIO
CTOJIKHOBEHMSI.

[TapkTpoHMK — cuHUCTEMa aBTOMATUYECKOW AKTUBALMU THUIOBOM KaMEPbl WU
JTUMCTAHIIMOHHOTO pajiapa MpU BKIOUYEHUM 3aJHEN Mepeayu, 3HAUUTEIbHO YIIPOIaronas
MaHEBpUpOBaHUE aBTOMOOWUJIS. [[apKOBOUHHK CUTHATU3ZUPYET O HATMYHUU HPEHSTCTBUS

Moaenn NnapKTPOHMKOB



GoldenEye 2 8/0.8 1.5/0.8 Isernoit LED, o1-35 10
Y-2616N8 Het T = &%. 104*28%208ma +80
Golden . , -
Eye Y- HET or 2.8/0.8 1.5/0.8 ?Siﬁ;ﬁ&f\f{ mfgbgm
2616N6 T
gﬁi{? e or 2.8 15 IIeetnor VED oT-35 1o
61 - : 94*20*78 nut +80
Micca - IeeTHOH oT-35 10
3
1604 HeT or28 L5 LED90*28*20nm +50
—
Micca 35 eCTh oT 1.5 TFT :HEHHEH 2.2 o1-30m0 +70
qHAMOB
Miceca 2 8/0.8 1.5/0.8 Isernoit LED, o1-35 10
1606 HET OF =078, 104%28*20am +80
e - o1-30 10
CISBO 8638 ECTh or 1.5 +70
Windstone e or 1.5/0.8 1.5/0.8 Ieetnoit LED, oT-35 go
ED0O37B8 T 100*20% 1 8nama +80
Windstone HeT or 1.5 eetnoit LED, oT-30 mo
ED037 ; 100%*20%1 8xma +70




IIpakTH4eckas padora Ne 2

Tema 2 IloaroroBuTe/ibHbIEe PA00THI K THOHUHTY IBUTaTeJIA

PGSQPBI)I MHNOBbIINICHUA MOIIIHOCTH JABHUI'aTE/IA

Tronunr [IBC ocyiiecTBiseTcs B ABYX HaNPABICHUSIX:

® yBEJIWYEHUE KPYTSIIEr0 MOMEHTA Ha KOJIEHYaTOM BaJI€;

®  TIOBBIIIEHUE YUCTIa 000POTOB, 0€3 UBMEHEHUS TITOBBIX XapaKTEPUCTUK.
Bei6op 3aBUCHUT OT (QYHKIIMOHAJIBHOIO Ha3HaueHHs aBTomMoOuis. Ho BO3MOXHOCTBH
TIOHUHTOBaTh CYIIECTBYET HE JJISI BCSIKOrO ABUTraTessi. MOIIHOCTh MOBBIIIAETCS 33 CUET
yBeIu4eHusi pabodyero oobema ImwmMHapa. Ero BenmnymHa 3aBUCUT KaK OT XOJa MOPIIHS,
Tak U OT ero auamerpa. M3HavyambHO TpeOyeTcs MPUHATH pEIIeHHe — Kakoil Tpedyercs
o0beM IWIMHIpA IS TOJYYEHUS MaKCUMAalbHOTO >KenaemMoro dddekra. BwisiBUTH
pe3epBbl  (pOpCUpOBaHMS JBUTATENI MOXHO, paccMOTpeB GOpMydy Ui pacdeTa
a3 pexkTuBHON MOITHOCTH, KBT:
Pe =Pme Vsin/(30 t),
rae Pme- cpennee adpdexruBnoe napnenue, Mlla; Vs - pabounii o0beM munusapa, am3; i
- KOJMYECTBO IWJIWHIPOB JBUTATENS; N - 4YacTOTa BpallleHWs KOJeHBaja, MHUH-1; t -
TaKTHOCTh JBUTATEIIS.

[ToBBICUTH MOIIIHOCTH MOXKHO TaK)K€ KaK 3a CUeT yBEJIUYECHHs pabodero o0bema IUINHApa
Vs nyTeM u3MEHEHUs JuaMeTpa U XO4a IMOPILIHS, TAK U 3a CYET YBEJIMYECHUs KOJIUYECTBA
WIMHAPOB. YBEIWYEHUE KOJUYECTBA LUIUHIAPOB HEU30EKHO CBS3aHO C POCTOM
rabapuTHBIX pa3MepOB JABUTATENSA, YTO HE BCEr/Aa MPUEMIIEMO H3-32 OTPAHUYECHHOTO
MPOCTPAHCTBA MOTOPHOTO OTCEKAa aBTOMOOWIIS. YBEIMYCHHE XOJa MOPIIHS MOXKET OBITh
OCYIIECTBJICHO KaK ITyTEM 3aMEHbI KOJIEHBAJIAa HA HOBBIM, TAK U IIYTEM 3KCLEHTPUYHOIO
0o0TauMBaHUs, HAIPUMED, MIATYHHBIX IIEEK HA YMEHBIIEHHBIN quaMeTp. HemaioBaxkHbIM
3]1eCh SABJISIETCS U TO OOCTOSITEIHCTBO, YTO 3aMEHA KOJICHBAja HA HOBBIW, YBEIMUYCHHBIM
paZinycoM BpalI€HUs] KPHUBOIIMUIIA, COMPOBOXKIACTCS HEKOTOPHIM YBEIMYEHUEM MAacCChl
JIBUTATEJ.

[Tockonbky Vs = D2S/4, To oueBUIHO, YTO YBEIWUYCHHUE JuaMeTpa HuinHapa D oka3piBaeT
Ha TOBBILIEHHWE MOIIHOCTH 0OJIbllIee BIUSHUE, YEM TAKOE K€ YBEIUYCHHE X0/a MOPIIHS S.
Ecnu npuHsATH BO BHUMaHKE, YTO MHOTHE aBTOMOOMJIBHBIEC ABUTATENIN UMEIOT PE3EPB IS
YBEJIMYCHUS JUaMeTpa MOpIHs 0e3 M3MEHEHHsS] BHEIIHUX radaputoB OJOKa IMIWHIPOB,
T.€. 32 CUET PACTOYKHU LUIMHIPOBBIX BTYJIOK IO MOPIIHU YBEJIUYEHHOIO TUAMETPA, TO
STOT IyTh JJISI TEOHUHTA JIBUTATENsl BBINVISLAUT JTOCTATOYHO NpUBJIEKaTelbHbIM. HakoHer,
MOBBICHTH MOIIIHOCTh JBUTATENISI MOXKHO 3a CUET YBEIWYCHHS cpemaHero 3¢p(EKTUBHOTO
nasnenus Pme. Hanbonee neiicTBeHHBIM crOCOOOM yBelIHueHUs sBiseTcs HajayB. [Ipu
HAJI/TyBE€ YJIY4IIAETCA HAMOJHEHUE UUJIMHAPOB CBEXKUM 3apsI0M, UYTO MO3BOJISIET CKUTATh
B IIWJIMHApPAX O0JIbIlIEe KOIUYECTBO TOIUIMBA U MOJyYaTh 3a CYET ITOr0 00Jiee BHICOKYIO
arperaTHy¥0 MOIIHOCTh JABHUTaTess. MONIHOCTh IBUTATENs C HAAJIYBOM B 3HAYUTEIBHOU
Mepe MPONOopIHMOHANIbHA TaBICHUIO HA/ITyBa U onpenensercs no popmyse Pek = Pe(Pka /
Po),

rne Pek — momHocTs aBurarens ¢ HaaaysoMm; Pe — MourHocTs nBurartens 6e3

Haanysa; Pka — aGcontoTHoe naBnenue Haaaysa; Po — armocdepHoe naBnenue.



[Ipumenenve HaayBa BIEYET 3a COOOW yBETMYEHHE W TEIJIOBOW HArpy3Kd Ha JIEeTaju
neuratens. Pemenue 5Toil mpoOIeMbl MOXKET OBITh JOCTUTHYTO, HAMpPUMEpP, IIyTEM
OXJIQXKJICHHSI TIOPITHEW MaclioM Yepe3 CreruaibHble (DOPCYHKH CO CTOPOHBI KapTepa, a
TaK)X€ yCTAaHOBKOM >KapOCTOMKHUX KjanaHoB. CHcTeMa OXJIXKJICHUS TAKXKe JOJKHA ObITh
paccuMTaHa Ha OTBOJ OOJBIIEr0 KOJWYECTBA TEIJIOTHI. JTO JIOCTUIAETCS YCTaHOBKOW
paauatopa OOJBIIEr0 pa3Mepa, a y JABUTaTelied € BO3AYIIHBIM OXJIAXIACHUEM —
YBEJIMYEHUEM KOJMYECTBA OXJIAXKJAIOIIET0 LMIMHAPHL BO3ayXa. B 3aBUCMMOCTH OT
ypoBHSI (popcUpOBaHMS JBUTATENST MOXKET MOTpeOoBaThcs U A(PGHEKTUBHOE OXJITAKICHUE
cMazouHoro Macia. Ciaegyer MMeTh B BUJY, YTO IPU OTCYTCTBHM HAaJIyBa MOIIHOCTb
HaJyBaeMoro OEH3MHOBOT'O JIBUraTess, KakK MpPaBUIIO, HIKE, YeM Yy JBUTaTens Oe3
HaJyBa, KOTOPBIM HE MpeaHa3zHayaeTcs sl HaanyBa. OCHOBHAs MPUYMHA 3]IECH B TOM,
YTO y JBUTaTeNIsl C HAQAYBOM JUIsl MPEJOTBpALIEHUS JACTOHAIIMOHHOTO CropaHus
FEOMETPUYECKYIO CTENEHb CKATHUSI HECKOJIBKO YMEHBIIIAIOT.

Borpoc o nmpaBuiibHOM BBIOOpE CTETICHU CXKATHUS JIJISl BUTATEINS C HAJTYBOM UMEET OYCHB
Ba)KHOE 3HAYEHHE, OCOOCHHO i1 OCH3MHOBBIX JBUTraTenci. B 7To# cBsI3M HEOOXOIMMO
pa3nyath CTENEHb CXKATUSI TEOMETPUYECKYIO € U CTENEeHb CxaTusi >P(HEKTUBHYIO ee.
['eomeTpuyeckas CTENeHb CKaTUs NMPEACTaBIIAeT COOOH OTHOIIEHHE MOJHOTO 00beMa HaJl
NOpIIHEM, NPH TMOJOKEHUU MOpIIHA B HIKHEeW MmepTBoM Touke (HMT), k oObemy Han
NOpILIHEM MpHU TMOJIOKEHUU ero B BepxHei meptBod Touke (BMT) m ompenensercs mo
dbopmyie

e=WVst+Ve)/ Ve,

rne Vs — pabouuii 06beM muiuHapa; Ve — oO0beM kKamepbl cropaHusi. B coBpeMeHHBIX
ABTOMOOUITBHBIX JIBUTATENSIX CTPEMATCS UMETh 3HAYCHUE CTENEHU CHKATHS MaKCHUMAaJIbHO
BO3MOYHBIM, TaK KaK MPH 3TOM JIOCTUTAIOTCS HambOoJee BHICOKHE 3HAYCHUS] MOITHOCTH U
KPYTSIIETO MOMEHTa, a yAeNbHbINH 3((EKTUBHBIN pacxoa TorumBa OyJeT MeHbIine. B
OCH3WHOBBIX  JIBUTATENSAX 3HAYCHWE €  OrPAaHUYCHO  BBIMOJHEHUEM  YCJIOBHS
HEJIOMYCTUMOCTH BO3HUKHOBEHHUSI JETOHAIMOHHOTO CropaHus. ['paHunia JeTOHAIMU
3aBUCUT HE TOJIKO OT 3HAYEHUS €, HO U OT JAPYIMX KOHCTPYKTHUBHBIX MapameTpoB
JIBUTATENIs, HAIpUMEpP, OT (POPMBI KaMephbl CropaHusi, KOJIMYECTBA CBEYCH 3aKUTaHUsl Ha
OJIMH IUWJIUHIP U T.M., a TaK)KE€ Ka4eCTBa MCIOJIb3yEMOT0 TOILIMBA. B nu3ensix B CBSI3U ¢
0COOCHHOCTSIMU npoiiecca cMeceo0pa3oBaHus npoOemMa BO3HUKHOBEHUS
JNETOHAIIMOHHOTO ~ CrOpaHusi OTCyTcTByeT. Jlnsi nu3eneid HeoOxonumo  u30eratb
MOHM)KEHHBIX 3HAYEHHUM CTENEeHU CKaTHsl, TaK YTOObI U MPHU HEOJArONMPUSTHRIX YCIOBUAX
(HampuMep, IpU OYeHb HU3KOU TeMIIepaType OKpY Karollel cpe/ibl) 00eCeynTh HaIeKHOE
CaMOBOCIUIAMEHEHHE cMecu B nuiuHape. [loaromy jerkoBbie aBTOMOOMIM OCHAIIAIOTCS
JU3EJIbHBIMU JIBUTATSIISIMU CO CTeNeHbI0 CkaTus oT 19 mo 23. [Ipu sTom Gojiee BBHICOKHE
3HAQYEHUsI € Ha3HA4YaloTCsd B JIBUTATENIX C NPEAKaMEpHbIM W BHXPEKaMEpPHBIM
cMeceoOpa3oBaHWeM, T TOBEPXHOCTh KaMepbl CropaHHUs yBeJIWMYeHHas. boibmme
3HAQYCHUS € SBISAIOTCS OCHOBHOM MNPUYMHOW BBICOKOW HSKOHOMHMYHOCTU JU3EJIbHBIX
npurarened. JlanpHeiee yBEIWYEHUE € HE JaeT CYLIECTBEHHOTO BBIUTPHINIA B
SKOHOMHMYHOCTH, HO TpeldyeT Oojee KECTKOM KOHCTPYKIIMM OCHOBHBIX JeTajei
JBUTATENs, a CIIEJOBaTENbHO, YBEIUYEHHUS €ro METAJUIOEMKOCTH, 4YTO s
aBTOMOOMJILHOTO JBUTATENsl KpaiiHe HexenarelbHO. CTeneHb CHKaThsi aBTOMOOMIIBHBIX
JU3eJIe ¢ HaJJlyBOM OCTaBJISIOT MPAKTUYECKHM TaKOW ke, KaKk M B JBUTATeIsIX 0e3
HaaayBa. [Ipy BO3SHUKHOBEHMH 3HAYMTEIHHOM TEMJIOBOM Harpy3Kd Ha MOPIIHM Mpoliema
pemaercs, HanpuMep, MyTeM ONPBICKUBAHUS JHUIA TOPIIHEH MOTOPHBIM MacioM 4epe3
cnienuanbHbie GOPCYHKH CO CTOPOHBI KapTepa. CTeneHb ckaTvs OCH3MHOBBIX JIBUTATENCH



0e3 Ha/uTyBa IIPH UCIIOIL3YEMOM B IIEHTpaIbHOM EBpomne TomauBe cocrapiser ot 7 1o 11.
Jlns HWKHEH TpaHMIBI ATOTO JMana3oHa IpUMEHseTcs OceH3mH A76, Torma Kak s
BepxHel TpeOyercs OeH3MH Super ¢ OKTAaHOBBIM YHCIOM, OMNPEACICHHBIM IO
UCCIeI0OBAaTEIbCKOMY MeToay, He MeHee 98 emunuil (coorBerctByer AM98). B
OCH3MHOBBIX JBUTATEISAX 3a CUET HACTPOMKM CHUCTEM BITyCKa W BBINyCKAa JaXe IMpHU
OTCYTCTBUM HAJITyBa JIaBJICHUE KOHIA CKATHS B LIWJIMHIPE MOXKET MPEBBINIATH TABJICHHUE,
o0OecrieunBaeMoe TOJBKO 3a CYET TEeOMETPUYECKOM CTeleHW CxaTusi. A B ciyyae
NPUMEHEHHS HaJIyBa YPOBEHb JIaBJICHUS, IIPU KOTOPOM OCYILECTBIISIETCS PaOOUUid UK,
CTAaHOBUTCS BBIIIE, MOATOMY, €CIU HE MPHUHATH CHEHUATBHBIX MEp, JIETKO MOXET ObITh
JOCTUTHYTA U JaXe MPEBBIIICHA FPaHUA ACTOHAIIMU. BO3ZHUKHOBEHHMS JI€TOHALIMOHHOTO
CrOpaHusl, SIBJIIETCS OXJIAKJICHUE HAJyBOYHOrO Bo3ayxa. Hampumep, eciau JBUraresnp C
HAJyBOM W 0€3 XOJOIWJIbHUKA HAJTyBOYHOTO BO3[yXa YK€ IMPU CTENEHU CHKATHS &
pabotaer ONMWM3KO K TpaHUIIE [ETOHAIIMU, TO MPH OCHAIMIEHHH €ro 3(PQPeKTUBHBIM
XOJIOJUIBHUKOM CTENEHb CKATHS Y1a€TCsl TOBBICUTH 110 9.
TakT BIycka ABUTATENsl BHYTPEHHETO CropaHusi paboTaeT Kak Hacoc, K TOMY K€ BeChMa
HEA((EKTUBHO: HAa MyTH BO3AyXa HAXOAMUTCS BO3AYIUHBIM (DUIBTP, M3rHOBI BIIYCKHBIX
KaHaJIOB, B OGH3MHOBBIX MOTOpax — €ILI€ M ApOcceibHas 3acioHKa. Bce 3TO cHMkaer
HaroJdHeHue uuiauHapa. YToObl 3TOro m30ekarb, MOXHO TMOBBICUThH JaBJICHUE NEpe
BITYCKHBIM KJIallaHOM, TOT/Ia BO3JyXa B LWJIUHJIpE noMectutcs Oonbiie. [Ipu Hammyse
YIYUIIA€TCAd HANOJHEHUE LWIMHIPOB CBEXKUM 3apsIOM, YTO TMO3BOJISIET CXKWTaTh B
WIMHApPaX OoJblllee KOJWYECTBO TOIUIMBA M MOJY4YaTh 3a CUET ATOT0 00Jiee BBICOKYIO
arperaTHyl0 MOIIHOCTh JBUTraTeds. Mbl y»Xe YINOMUHAIM 4YTO, JOpabOTKa JBHUraTess
MOXET MPOU3BOJUTHCS KakK C UEIbI0 YBEIMYEHUS MOIIHOCTA, TaK W B paMKax
oOecrieueHusT PKOHOMHUYHOCTH. B 1000M ©3 ciydaeB Jeli0 MNPUXOJUTCS HMETh C
pacueTHbIMU BeJMYMHAMU. PeanbHble MapaMeTpbl MEXaHUYECKOW SHEPruu, BbIIABAEMbIC
JBUTATEJIEM BHYTPEHHErO0 CrOpaHUsl, OTPAKAIOTCA B KPYTSIIEM MOMEHTE IMpHU
ONpeNeNieHHbIX o0opoTax. OJHAaKO JUHAMHKKA pa3roHa MOXHO JoOUThCcs  0e3
CYLIECTBEHHBIX MOTEPh SHEPTUM NP NEPEAAUYE YBEIMUYEHHOTO BPAIIAIOIIEr0O MOMEHTA HA
npuBoJHbIe Koseca. CepuiiHble JBUratreid 00J1aJlaloT BeChbMa OTPAHUUYCHHBIM PE3EPBOM
[0 HACTPOMKE, U ITOT PE3€pPB TEM MEHBIIE, YEM COBEPIICHHEE CHIIOBOM arperar. To ecTh
MOTOp CTaHJAPTHOrO, a TE€M IMadye — <«JIPEBHETO» aBTO MMEET CEPhE3HBbIM 3amac s
YCOBEPIIICHCTBOBAHMS, €r0 MOMEHTHAsl XapaKTEepPUCTHUKA ONTUMallbHA Ha HU3KHX
oboporax. IlltaTHas mporpamma ympaBlieHUsS JBUTaTeJIeM OTBEYaeT 3a oOecleyeHue
MUHHMMAaJIbHOTO pacxoja TOIUIMBA, a TAKKE 32 COOTBETCTBUE COJEPKaHUS B HEM BPEIHBIX
npuMeceil B paMKax JKOJOTMYeCKMX HOpM. Bce 3T0 nemaer OOBIYHBIN aBTOMOOWIIL
MPAKTUYHBIM U YAOOHBIM B DKCIUTyaTallUH.
[IpakTueckue meToasl yBenuueHus momnHoctu JIBC:

- yBeTM4YCeHHE pabouero ooObemMa MIINHIPA,

- YBEJIMYEHHE CTEIICHU CKATHS;

- YMEHBIIIEHUE MEXAHUYECKUX MOTEPh NPU ABUKECHUNA MEXAHU3MOB;

- ONITUMHM3ALIMS TPOLIECCOB TOPEHUS CMECH B LIWJIUHJIPE;

- YBEJIMYEHHE HAMOJHEHUS IHWJIMHIPOB;

- UCIIOJIb30BAaHME HAJTyBA;

- UCIIOJIb30BAHUE CyIIepUYapIKEPOB;

- mepeHacTpoiika ¢a3 razopacnpee’eHus, CAICTEM BITyCKa U BbIMYCKa;

- YCTaHOBKA HOBBIX CUCTEM YIIPABJICHHS IBUTATEIEM (UUI-TIOHUHT).



IIpakTnueckas padora Ne 3
Tema 3 PaboThl mo MoupUKAIMN ABATATEISA
1. TIOHUHT BBITYCKHOM CHCTEMBI

Cucrtema BhIyCKa OTPaOOTABIIUX Ta30B COJEPKHUT CIEIYIO-IIUE KOHCTPYKTHUBHBIC
AJIEMEHTHI: BBIITYCKHOM KOJUIEKTOP, BBIXJION-HYIO TPYyOy (WS HECKOJIbKO) W TJIYIIUTEIb
(puc. 1), nepes KOTO-pbIM MOXKET OBITh BCTPOEH KaTaTUTUUYECKUN HEUTpanuzaTop oTpado-
TaBIIIMX Ia30B, MPEIHa3HAYEHHBIN JJIsI CHUKEHUSI UX TOKCUYHOCTH.

8

Puc. 1. Cxema riymuTensi OTpaOOTaBIINX Ta30B:
1 — ocHOBHOM raymurens; 2, 3, 7, 8 — TpyObl; 4, 6 — Ieperopoaxu; 5 —
JIOTIOJIHUTENIBHBIN TIyIIUTENb (PE30HATOP)

3.4.1. llporuBoaaB/IeHUE

JIro60#i qBUTATENHh JOJHKEH OCBOOOXKIATHCS OT MPOIYKTOB CrOpaHus pabodeil CMecH.
OH J0/KeH BBITOJKHYTh U3 ceOsi 0TpaboTaBIlIMe ra3bl MOCHE TOTO, KaK OHH B IMJIMHAPE
COBEPILUIIU TOJIE3HYIO paboTy pacmupeHus. g 3Tol 1eau mpeaHa3HaueHa BBIMTYCKHAas
CUCTEMA, KOTOpas MOJDKHA OBICTPO YJAIUTh ITH ra3bl. Besikoe cCOMpoOTHBICHHE MOTOKY
BBIXJIOMTHBIX Ta30B CHWXaeT 3(G(EKTUBHOCTh paboThl nBuratens. Ecim Toe-to B
BBITTYCKHOM CHCTEME BO3HUKIIO MECTHOE COMPOTUBIICHHUE, BOJIHA JTaBIICHUS T'a30B MOXKET
OTPA3UTHCSA OT ITOTO COMPOTHBIICHHS HA3aJl, 3aTPYAHSIS 3aBEPIICHUE UYETHIPEXTAKTHOTO
pabouero mmkia aBurarens. Takoe sBIEHUE HA3bIBACTCS MPOMUBOOAGIEHUEM BHITYCK-
HOWi cucteMbl. [IpoTrBomaBiIeHe ecTh B M00oi cucteMe. Jlake mpsiMas riaakas Tpyoa
OKa3bIBaeT COMPOTHUBIICHNE MTOTOKY rasa.

N3baBnenne paBurarens OT OTOM TpoOJeMbl SBISETCS OCHOBHOM 3adadeit
pa3paboTIYNKOB BBICOKOA(P(HEKTUBHBIX BBITYCKHBIX CHC-TEM. [Ipy 3TOM OHU BBIHYKJICHBI
WCKaTh OTBETHI Ha IEJbIM OyKEeT B3aMMOCBS3aHHBIX BOIIPOCOB: YMEHBIICHUE ITyMa IIPH
BBIIIYCKE OTPa0OTAaBIIMX Ta30B [0 YPOBHS, HE TMPEBBIMIAIONIETO YCTAaHOBICHHBIX
CaHUTAPHBIX HOPM; CHU)KEHHUE KOJINYECTBA TOKCUYHBIX KOMIIOHEHTOB
BOTpPa0OTaBIIMX Ta3ax JO 3HAYCHUH, HE MPEBBIIIAIONIUX MPEACTIbHO JOMYCTUMBIX
KOHIICHTpAI1i; 00eCleueHne MUHUMAJBHBIX MMOTEPh PHEPruu OTpabOTaBIIMX Ta30B Ha
MyTH OT BBITYCKHBIX KIJIATIAHOB /10 OKPYKAIOLIECH CPElbl; XOPOIIYI0 OYUCTKY U MPOAYBKY
UWIMHAPOB ABUTraressi. Bmecte ¢ TeM cucrtema BbIMYCKA JOKHA UMETh OTHOCHUTEIIBHO
MPOCTYI0 KOHCTPYKIIMIO; OBITh TEXHOJOTUYHOW B M3TOTOBJICHHMM W TPU TEXHUYECKOM
00CITyKUBAaHUH; UMETh HEOOJIBIIIYIO METANIOEMKOCTh U TPUEMIIEMYIO CTOUMOCTb.

JIxo0oit aBTOMOOMIIb JTIOJHKEH UMETh BBIITYCKHYIO CHCTEMY, KOTOpasi CHUKAET IIyM JI0
npuemieMoro ypoBHs. OpHako Jr000€ MEpOINpHUATHE, CHUXKAIOIIEEe IIIyM, CO3/JacT
NpoTUBOJIaBiIcHUE. [[03TOMYy yMEHBIIEHHE IIyMa U YBEJIWYECHUE MOIIHOCTH IBUTATEIA
BCerga TPEeOYIOT B3aMMOMCKIIIOYAIONINX KOHCTPYKTHBHBIX pelIeHuH. Bes TpymaHOCTB



KOHCTPYHPOBAHUS BbICOKOA(()EKTUBHON BBITYCKHOW CHCTEMBI 3aKIIOYAeTCSd B IOHUCKE
KOMIIPOMHCCA.

Hanpumep, mrym paBurarenss MOXKHO CBECTM K MHUHMMYMY, YCTaHaBJIMBas Ha
BBIXJIOMHOW TpyOe He oauH, a Heckoibko riaymutene. Illym wucuesner, HO
MPOTHUBOJABIECHUE, KOTOPOE CO3AaayT A3TH TIYIIUTETH, BOOOIIE HE AacT JBUTATEIIO
pabotatb. M HaobOpOT — ecaM YJIUTh BCE MIYIIUTEIM M JIPYyTME MECTHBIE
CONIPOTHUBIICHUSA
BBBIITYCKHOW CHCTEME JBHUraTelis, €ro MOIIHOCTh 3aMETHO MOBBICUT-CS, HO IIyM
3HAQYUTENIBHO YCHIUTCA. [UIylInMTens OTHUMAET y JBUTaTels 3HAYUTEIBHYHO JOJIIO
MOIIHOCTH.

Ho naxe ecnu ynaneHsl Bce MBICIMMBIE COTPOTUBJIEHUS NTOTO-KY BBIXJIOIIHBIX I'a30B,
BO3MOKHOCTH TMOBBIIICHUSI MOIIHOCTH HE CO-BCEM HCUYEpIIaHbl. MOXHO HMCIOJIb30BAThH
€I11€ OJTHO CBOMCTBO I'a30-BOT0 MMOTOKA, KOTOPOE MO3BOJIUT YIYUYIIUTh OYUCTKY LIWJIMHAPOB
OT OTpa0OTaBUIMX ra3oB. DTO CBOMCTBO CBS3aHO C MHEPIMOHHOCTHIO Ta30BOIO IMOTOKA.
[IpaBWJIBHO CKOHCTPYMpPOBaHHAasl BBIIMYCKHAsl CHUC-TEMA MOXET HE IPOCTO ITO3BOJIATH
OTpabOTaBIIMM Ta3aM BBIXOJAMTh HAPYXKY W3 LWJIMHIPOB JIBUraTelsl, OHa MOXET HX
orcacbiBath! [l 3TOr0 B MHOTOUMJIMHAPOBOM JBUTaTesle HEOOXOIWMO YCTAaHOBUTH
COOTBETCTBYIOIIYIO KOHCTPYKIMIO M3 TpyO HEOOXOIMMOM UIMHBI W KOHPUTYpaluu U
pacrnojoXuTh €€ TakK, 4YTOObl MOYKHO OBUIO HC-IOJB30BaTh IIOCJIEI0BATEIBHOCTD
BBIXJIOITHBIX UMITYJIbCOB.

PaccmoTpum  nmelicTBHE  MHEPUMOHHOCTM  Tra30oBOrO  IIOTOKAa HA  IpUMeEpe

YEeTHIPEXIMIINHIPOBOTO JIBUTaTeNsd, HMEIOUIEr0 MOpsA0K paboThl HUIMHAPOB 1-3-4-
2.Ecnu BBIIYCKHOM KOJJIEKTOP YCTPOEH TaK, 4TO TpyOa, MO KOTOPOH ABMXKETCS Ta3 U3
NIEPBOI0 LIWIMH/PA,
BHY>KHOM MECTE COEJIUHSETCS C TPyOOil, CBI3aHHON C YETBEPTHIM LIUJIUHAPOM, TO a3 U3
nepBoil TpyObl, IBUTrasicCb MHUMO KOHI[A TPYy-Obl YETBEPTOrOo LMIMHAPA, YXOAUT IO
MHEPIIMH JAJbIIE, HO CO3/1a-€T 3a COO0M pa3pekeHne, 3a CUeT KOTOPOIo BHICACKIBAETCS a3
U3 YyeTBepToro muinHapa. OTpaboTaBIIniA ra3 MOKUIAET YETBEPTHIN IIMIIMHIIP ObICTpEE.

[Ipy KOHCTPYMpPOBAHUM BBIIYCKHOTO KOJUIEKTOpPA C HCIIOJb30-BaHUEM 3TOTO
OPUHIMIA KOKIBIM TUIMHAP OyAeT MOMOoraTh Cie-AyIoleMy HUIUHAPY OCBOOOXKIATHCS
OT 0TpaboTaBIINX ra3oB. Ta-Ko# MpoIecC HA3BIBACTCA UHEPYUOHHOU RPOOYEKO.

BoinycKkHbIe KOJUIEKTOPHI ABUIaTe e, He MMEIOIIMX CHCTEMBI

TypOOHaaIyBa

BaxxHeluM KOMITOHEHTOM BBITYCKHON cucTteMbl J[BC NOBBI-IIEHHON MOIIHOCTH
ABJISIETCSI TIOHUHIOBBIA TpyO4aThli KOJJIEKTOP, 3aMEHSIOIIMNA CTaHJAPTHBIA JIUTOM
BBINYCKHOUM KoJuiekTop. HeoOXoaumMocTh 3aMeHbl CEpUMHOIO KOJIJIEKTOpa OOyCIIOBJIEHA
TE€M, YTO NpPU MOAU(PUKALMKA ABUTATENS, HANPABICHHON Ha MOBBILIEHUE €r0 MOIIHOCTH,
BO3pACTAET IIOTOK BBIXJIONHBIX Ta30B, M COINPOTUBJIEHUE BBI-IIyCKHOIO TpaKTa
3HAYUTENBHO YBENMYMBAETCA. B ciydae yCTaHOBKM CHCTEMBI HAJJlyBa JIBUTATENs 3aMEHa
BBIITYCKHOT'O KOJIJIEKTOpA SIBJISIETCS 00s13aTENIbHOM.

KonkperHast BenmuuHa J00aBKM MOIIHOCTH, KOTOPOW MOYKHO JOCTUYb 3aMEHOU
KOJUIEKTOpa, 3aBUCUAT OT MCXOAHOM KOHCTPYKLUHMM BBIIYCKHOM cucTtembl. Ecim
CTaHJApTHasl BBIIIYCKHAs CHCTEMA MMEET JIMTOM KOJUIEKTOP C LIEPOXOBATOW MPOTOYHOU
YacThl0 M KPYThIMM W3rM0amMu, BCTaBKU M3 M30THYTHIX rOpPUPOBAHHBIX TPyO, TO OHa
oOnagaeT ouyeHb OONBIIMM CONMpPOTHBICHHMEM. Ee 3amMeHa Ha TIOHMHIOBBIM KOJUIEKTOP
MOXeT 100aBuTh 3-5 1. c. (2,2-3,6 kBT).



KoHcTpykiusi KoJUIeKTOpa HE MOAYMHSETCS CTPOroll HayKe, €€ dalle BCEero
oIOMPArOT METOOM TIpo0 1 omnOoK. OCHOBHAS UAES COCTOUT B TOM, YTOOKI TOAOOPATH
palMoOHAJIbHBIC IUAMETP U JUIMHY TpyO, a Takke Ka4yeCTBEHHO COCIMHHUTh UX B HYKHBIX
MecTax. Xopolllash BBITYCKHAs CHUCTeMa JOJKHA HMETh MHUHUMAJIbHOE KOJIUYECT-BO
U3ruO0B TPYO.

VYcraHoBKa HOBOTO KOJUIEKTOpa HE BBI3BIBAET MPOoOJieM. BONIBMHCTBO TIOHMHTOBBIX
KOJUIEKTOPOB UMEIOT T€ K€ MPUCOCTUHU-TEIIbHBIC pa3Mephl, YTO U IITATHBIE KOJUJICKTOPHI.
Ucnonb3ytorcs Te ke Jgeranu  KpermeHus. Ha  wmoxenax ¢ KaTaaIuTUYECKHM
HEUTPAIU3aTOPOM MOTYT pPa3inyaThbCs JIMIIb MECTa PACIOJIOKEHUS KHUCIOPOIHBIX
JATYUKOB.

XKenatenbHO, 4TOOBI HA HOBOM KOJUIEKTOpPE OBUIM TOJICThIE (DJIaHIbI, TOTAAa OHU HE
MOKOPOOSTCS U HE MOTeKyT. Eciu TpyObl TOJICTOCTEHHBIE, TO OHU HE CKOPO MPOPKABEIOT,
Jla ¥ 3BYK OT HUX JIy4llI€,

YeM OT TOHKOCTEHHBIX. He Oyner nuimHuM o0paTuTh BHUMaHUE HA PE3yJIbTaT MPOKIAJAKU
BBIXJIOMHBIX TPYO MO JHUINEM aBTOMOOWIs. Beap Hy)XKHO MpU 3TOM erie U 00ecreyuTh
JIOCTATOYHBIN TOPOKHBIN MTPOCBET, YTO MPHU €3€ MO0 POCCUUCKUM JI0POTraM OYEHb BaXKHO.

Ecnu ynaercss coxpaHuTh CTaHAApPTHBIM JIOPOKHBIM TMPOCBET, TO MPUTOJIUTCS
TIOHUHTOBBIM KOJUIEKTOp JIFO00N KOHCTPYKIMU. TIOHMHTOBBIE BBITYCKHBIE KOJIJIEKTOPHI
TaK)X€ UMEIOT pa3HOOOPa3HbIM BHEIIHUM BUJI U CTOUMOCTh. ECTh BBIOOD Jake B mpeenax
OJHOU
U TOW XK€ KOHCTpyKUMH. HauMeHnee JOpoOruM sBisSETCA KOJUIEKTOP M3 TIaJKHX CTAIbHBIX
TpyO, KOTOpPhIE MOXXHO CaMOCTOATEIBHO IMOKPACUTh B JIIOOOW I[BET. 3aTeM IO Mepe
HapacTaHUsl CTOMMOCTHM HIYT KOJUIEKTOPHl 3aBOJICKOM OKpPacKH, KOJUIEKTOPBI C
BBICOKOTEMIIEPATYPHBIM MOKPBITHEM M KOJJIEKTOPBI U3 Hepkaperolen cranu. [locnennue
o0nagaroT HanOONbBIIEH JOJITOBEYHOCTHIO, a TIOJMPOBAHHAS HEPKABEIOIIAs CTaJb €IIe U
KpacuBa. MHOrja MOKHO BCTPETUTH BBIMYCKHBIE KOJUJIEKTOPHI JaXe€ C XPOMUPOBAHHOU
MOBEPXHOCTBIO.

Ha roHo4yHbIX aBTOMOOWISIX BBIXJIOMHASI CUCTEMA BBITIOJIHAETCS U3 TPYO OJMHAKOBOM
JUTMHBI, IOTOMY YTO JIJI1 BRICOKMX OOOpPOTOB Bajia JBUTraTelis TOJIbKO OHU U ropstcsa. Ha
HEKOTOPBIX CIOPTUBHBIX MOJIEISAX TPyOUaThlii KOJUIEKTOP SBJSETCS OCHOBHBIM U
€MHCTBEH-HBIM 000PYIOBAHUEM BBIITYCKHOU CUCTEMBI.

BbInycKkHbIe KOJJIEKTOPHI IBUTaTeN el ¢ TYypOOHAIyBOM

JlyqmyM TWUIIOM KOJUIEKTOpa JJsl JBUTATENsl C TypOOHAIIYBOM SBISETCS JUTOU
KOJIJIEKTOpP, XOTS OH M HE BBINVIAIUT TaK K€ KpPacHUBO, KaK KOHCTPYKIHUS M3 KPYTIBIX
NOJMPOBAHHBIX TpyO. 3aTto oOH oOnamaer Oosee 3HAYUTEIBHBIM TEPMUYECKUM
COTPOTUBIICHUEM U CIIOCOOCH yJNEepkKaTh OOJbIEe Teljia BHYTPHU, YMEHbBIAs HArpeB
MOCTYMAIOIIET0 BO BITYCKHOW TpakT Bo3ayxa. Kpome Toro, oH iydine BbIIEpPKUBAET
LUKJIbl HATpeBa U OXJIAXKICHUS U [IPH 3TOM HE TPECKAETCsl, KaK KOJI-JIEKTOp, CBAPEHHBIN U3
TpyO.

XKenareapbHO ~ JOMOJMHUTENBHO  M30JUPOBAaTH  KOJJIEKTOpP  C  IOMOIIBIO
BBICOKOTEMIIEPATypPHOTO MOKPHITUS. DUPMBI, NPOU3BOIAIINE TEMJIOU30SUOHHbIE
HOKPBITHS, MpeajaraloT MaTepuaibl Ha OCHOBE KEpaMUKH, KOTOPBIE BBIIEP)KHUBAIOT
temrepatypy no 1100 °C.

MOXHO CBapuTh BBIXJIOMHBIE MATPYOKH U3 TpyO OJMHAKOBOW [UIMHBI, YTO
NPaKTUKyeTCd Ha TOHOYHBIX aBTOMOOMJISIX, Ha KOTOPBIX YCTAaHOBJICHBI JBHUIaTelIH C
TypOOHaIyBOM. DTO MOMOKET COKOHOMUTBH HECKOJIBKO JomaauHbIX cuil. Ho cBapHble



BBIITYCKHBIE KOJUIEKTOPBI M3 TPyO MMEET CMBICI JIeJlaTh TOJIBKO B T€X CiyyasX, KOIJa
CYIIIECTBYET HEOOXOJAMMOCTh BBIPABHUBAHHS MPOTSHKEHHOCTH Ta30-BBIX TOTOKOB HWIIU
KOTJIa HET NOAXOIAIINX JINTBIX KOJUIEKTOPOB.

Xopouye KOJJIEKTOPbl TaKOr0 THUIIA CTOSAT JOBOJIBHO JOpOro. Takue KOJIEKTOPHI
JOJIKHBI OBITH C/EJIaHbI U3 KAPOIPOUYHOM CTallM, MHAY€ OHU HE BBIJEPKAT JACUCTBYIOIIMX
TEIJIOBBIX HArpy30K. A CBapHbIE MIBbI B KOJUIEKTOPE TOPMO3ST Ia30BbIN MTOTOK.

'nymureau ¥ KaTAIUTHYECKUI HEUTPAIU3aTOP

To, 4TO HaxXOIMUTCS 3a KOJUIEKTOPOM, TOXKE OKAa3bIBAET CYIIECTBEHHOE BIIMSHUE HA
MOIIHOCTh JBuratens. [locie Bbixoa oTpabOTaBIIMX T'a30B U3 BBITYCKHOTO KOJUIEKTOpA
OHM JIOJKHBI ITPEOJIONIETH €11I€ HECKOJIBKO Mperpaj. Y aBTOMOOUIIS, UMEIOILIETO JIBUTaTEIhb
TypOOHaAlyBOM, Cpa3dy 3a KOJUIEKTOPOM YCTaHOBJIEH TypOokommpeccop. Ho o Hem
IIOTOBOPHUM II03KE.

VY nBuratenst 6e3 HaJAyBa NEPBBIM HAa CBOEM IYyTH Ta3bl BCTPETAT KATAIUTUUYECKUN
HEUTpaIn3aTop, OOBIYHO NMPUKPEIUISEMbI MPUEMHON TpyOe BBIMYCKHOW cUCTEMBI. [[s
OOJIBIIMHCTBA COBPEMEHHBIX aBTOMOOWIIEH KAaTAIMTHUYECKUN HEUTpanu3atop — 3TO
OCHOBHOW 3JIEMEHT BBIMTYCKHOW CHUCTEMBI, T. K. 0€3 CHCTEMbl HEUTpaIHM3AIlMU BPETHBIX
BHIOPOCOB  aBTOMOOWJIb HE  JOMycKaeTcss K JKcmutyatauuu. KaTamuTuyeckuit
HEUTpanu3aTop CIYKUT JJI YMEHbBIIEHUS TOKCHUYHBIX KOMIIOHEHTOB B OTpa0OTaBIIUX
razax. Croenu@uka cO-BpEeMEHHBIX KaTaIUTHUYECKUX HEUTPANIU3aTOpPOB, BBITYCKAEMBIX
IPO-MBIIUIEHHOCTBIO, COCTOUT B TOM, YTO 3(P(PEKTUBHYI0 HEUTpaIM3alMI0 TOKCUYHBIX
KOMIIOHEHTOB OHH OCYIIECTBIISIOT JIMIIb MPHU 3HAYCHUH KO3(PPHUIIEHTa H30bITKA BO3AyXa
a =0,994 £ 0,003, T. e. mpu oborameHHON TOIIMBOBO3YIIHON padoueit cmecu (o < 1).
HaWIy4dllash TOIUIMBHAsT SKOHOMHYHOCTb JBUTATelsl HMEEeT MeCTo Ipu paboTe Ha
00eTHEeHHBIX cMecsIX MpH K03 duiinenTe n3obiTka Bo3ayxa o = 1,05-1,15.

Cuenpio omnpeaeneHusl KOJUYECTBAa KUCIOPOJa, COAEPXKAIIErocss B OTpabOTaBIIMX
ra3ax, 1 BO3MOKHON KOPPEKIUU COCTaBa TOIJIMBO-BO3AYILIHON cMecH, 00ecrieunBatoIero
abdexTuBHYI0 paboTy KaTaau-THYECKOTO HEUTpaauM3atopa, B BBITYCKHOM TPAaKTE
yCTaHaBJIMBAETCS JATYMK 0OpAaTHOM CBS3M, TaAK HA3BIBAEMbIN J1AMOOA-30HO (KUCIOPOIHBIM
natyuk). Ha HEKOTOphIX aBTOMOOWISAX (HampuMep, Ha SMOHCKUX aBTOMOOWIISIX (PUpPMBI
Toyota) pa3memaroT naxke JBa TaKUX AAaT4MKA: OJWH — HA BXOAE B KaTaIUTHYECKUI
HEUTpan3aTop, a APYrod — Ha BbI-XOJE M3 HEro. JTO IMO3BOJISAET OJIOKY 3JIEKTPOHHOTO
ynpasienusi paboroit nasuratens (b2VY), T. e. GopToBOMYy KOMIIBIOTEpPY, OIIEHUBATH
3¢ pexTUBHOCTH PabOTHI KATAIUTUYECKOIO0 HEUTPATU3aTOPA.

KoHCTpyKIIMu COBpEMEHHBIX HEWTPaNIM3aTOPOB HMMEIOT CPAaBHUTENIBHO HEOOJIbILIOE
CONMPOTUBJIEHUE Ta30BOMY TIOTOKY. 3aM€Ha HUX MPOUCXOAUT OOBIYHO [0 NPUYUHE
IPEKJIOHHOTO BO3pacTa, HO HHOTJA M M3 OACTEeTUYeCKUx cooOpaxkenuil. Ho mocne
dbopcupoBaHusi JBUTaTENss, OCOOCHHO C WCIOJIB30BAHMEM HAJJlyBa, HEUTpaIu3aTop
1[eJIeCO00pa3HO BCE K€ 3aMEHUTh Ha JIPYroil, COOTBETCTBYIOIIMN peaTbHOM MOIIHOCTH
JBUTATEJIS.

PeiHOK mpejyuiaraeT pazHO0Opa3Hble KOHCTPYKIMKM HEUTPAIU3aTOPOB ISl JBUTATENIEeH
MTOBBIIIEHHON MOIIHOCTH. HeuTpanu3aTopsl BBINOJHSAIOT B KOPIIyCax U3 HEPKaBEHOLIEH
CTalld, KOTOpbIE M [JOJIrOBEYHbl, M KpacuBbl. Ilo pa3smepaM HOBBIA TIOHUHI'OBBIU
HEUTpaIN3aTOp JTOJDKEH OBITh OOJIbINe, YeM ITAaTHBINA. Bo BCAkoM cimydae, ero BXOJHAS U
BBIXOJIHAsI TPYOBI TOJDKHBI OBITH OOJBIIETO AMAMETpa, 4eM Mpexae. BeimyckHas TpyOa



MOCJIe HEUTpaIn3aTopa JI0JKHA COOTBETCTBOBATH paboyeMy 00beMyY JABUTATENS U YPOBHIO
€ro Mou(UKaIIUH.

B mpormecce akcrmyaranuu aBTOMOOWISI HEOOXOIMMO BHUMATEIHHO CIIEIUTH 32
TEXHUYECKUM  COCTOSSHUEM  HEUTpaiu3aTropa, KOTOPBIM  CIOCOOEH  3aCOPUTHCA.
3HAYUTENBHO 3aCOPEHHBI HEUTPAIU3aTOpP CYIIECTBEHHO YBEJIWYUBAECT CONPOTHUBIICHUE
MOTOKY BBIXJIOIHBIX Ta30B U MOKET MPAKTUYECKH 3aKyNOpUTh ABUTaTENb. OCHOBHBIMU
NPUYMHAMH 3aCOPEHMSl HEWUTpanu3aropa SBIAIOTCA: TMPUMEHEHHWE HEKAYECTBEHHOTO
OcH3WHA WM J00ABOK K HEMYy; HW3HOC IIaTYHHO-TIOPITHEBOW TPYNIMbl JIBUTATEIIS:
MOPIITHEBBIE KOJbIIA MPOITYCKAIOT CIUIIKOM MHOI'O Macja, U W3 BBIXJIOIHOW TPYObI UAET
YEPHBIN JIbIM.

BOJBIIMHCTBO TIOHUHTOBBIX BBITYCKHBIX CHUCTEM, IMpEIaraéMbIX PBIHKOM, HUMEIOT
BCE TE€ DJJIEMEHThI, KOTOpbIE HYXHO paCMOJIOKHUTh 3a HEUTpanu3aTopoM: TpyObl u
HE0OX0IMMOE KOJIMYECTBO riymuTeneil. CucrtemMa MOXKET MPOAaBaThCsl pa3oOpaHHON Ha
YacTH /Ui 00JIETYeHMsI YIIaKOBKHU, JOCTaBKU M yCTaHOBKHU. Ee ciieyeT mpu-coeuHUTh K
3aIHEMY KOHIly HEWTpaIu3aropa.

CranpapTHbId  TIIYIIUTEIb  COJIEPKUT  MHOXKECTBO  IEPETOPOJIOK, KOTOPBIE
YBEIMYMBAIOT TYTh IS BBIXJIOMHBIX Ta30B. OJTUM CHOCOOOM TJYIIUTCA IIIyM,
CO3/1aBa€MbIil ra3aMu MPHU BBIXOJE€ U3 HUIUHIPOB. OAHAKO 3TO kK€ CO3JAET MOBBIIICHHBIC
CONPOTUBJICHUSI TAa30BOMY IOTOKY, YTO OTHHUMAET y JIBUTATelisi HEMalyl 4YacTb €ro
s¢pexTuBHON MoUHOCTH. Kilaccuyeckuid TIOHMHIOBBIA TIYIIUTENb COJAEPKUT KaMepy ¢
MPSMOTOYHBIM TIep(HOPUPOBAHHBIM CEPIACUYHUKOM, KOTOPHIA OKPYKEH CTEKIOBOJIOKOHHBIM
3BYKOIOTJIONIAIOIINM MaTepHUaIoM.

Ecnu nopoxHbId TPOCBET aBTOMOOWJIA TOC]IE€ MOJU(PHUKALKUUA CUCTEMBI BBITYCKa
OKa3ajiCsi MEHbIIIE CTaHAAPTHOTO, TO MMEET CMBICI YCTAaHOBUTH TJIYIIUTENIb OBAJIHHOU
dbopmbl BMecTo Kpyrioro. [Ipu ropu3oHTaJIBHOM paclofiOKEHHH OOJIBIION OCH OBajia
TaKOW TITyIIUTENb HEMHOTO MPUIIOJHUMETCS HaJl TOBEPXHOCTHIO IOPOTH.

3ameHa BBIIIYCKHOM CHCTEMBI — CaMblii BEpHBIA MyTh MOBbIIEHUs MomHocTH J[BC.
JIBurarenb 04eHb YyTKO pearupyer Ha U3MEHEHUE CONPOTUBIICHUS B BBIITYCKHON CUCTEME.
He cnywaiino npum sxanobax kimmeHta CTOA Ha mageHWe MOIIMHOCTH JIBUTATEIIs
JMAarHOCTUKA HAYMHAETCS B MEPBYIO OYEPEAb C BU3YyaJbHOW IMPOBEPKU TEXHUYECKOTO
COCTOSIHUSI BBIXJIOITHOM TpyOBI. JIt00ast BMATHHA HA HEW CHM)KAET MOIIHOCTh JIBUTATEINS, a
3HAUMUTENIbHAsT ee JedopmMaliusi MOXET CBECTH K MUHHUMYMY pPE3yIbTaThl HJI€ATBHOTO
TEXHUYECKOT0 00CITyKUBAHUS WU TIOHUHTA JIBUTATEIIS.

[IprMepoM MOXKET CIYKUTh U3BECTHAsE MHOTUM BOJMTENSIM CUTyalus, KOTJa 3UMOM
pY JIBI>KEHUHU aBTOMOOWIIA 3aJIHUM XOJIOM (HampuMep, MpU pa3BOpPOTE) OH YTHIKAETCS B
Cyrpo0, ¥ B BBIXJIOIHYIO TpyOy HaOMBaeTcsl CHEr. DTOr0 OKa3bIBaCTCS JIOCTATOYHO, YTO-
OBl IBUTATENH 3aryI0X. BHOBB 3aTyCTUTh €r0 MOXKHO TOJIBKO TMOCJIE TOTO, KaK BBIXJIOITHAS
TpyOa OyJeT mpoUuIIeHa.



IIpakTnueckas padora Ne 4
Tema 3 PaboTbl M0 MOAU(PUKAIIUN IBUTATEJIS
2. TIOHUHT CHCTEeMBbI 32)KUT AHUSA

Cucrema 3axxuranusi NpeJHA3HAYCHA I NOAA4YM DJIEKTPUYECKOM MCKpbI B
UIHHPHI IBUTATENS C IIEJIbI0 CBOEBPEMEHHOTO BOCINIAMEHEHUSI paboueil CMecH.
Bricokoe HampsikeHue GopMupyercs B CHEIUATBLHON Kamyuike 3aicuzanus myTeMm
TpaHc(opMali TOKa HU3KOTO HAMpsDKEHUs OT 12-BOJIBTOBOM aKKyMYJISITOPHOUM Oatapew.
Takue cuctembl HaA3bIBAIOT-CS Oamapeiinpimu (0 UCTOUYHHUKY TOKa). [[OCTOAHHBIA TOK
HU3KOT0 HaNpsDKeHUsI MpeoOpa3yercs B HUX B TOK BHICOKOTO HAMPSKEHUS
BMOMEHT DPa3MbIKaHUS JJICKTPUYECKOW UEMU HU3ZKOTO HANPSHKEHUS C  OMOIIBIO
npepvigamens, TPUBOJ KOTOPOTO OCYILECTBISECTCA OT TIa30pacnpeacaIuTeIbHOro
MexaHu3ma jpurarens. [lonydeHHoe TakuM IyTeM BBICOKOE HAMPSIKEHHUE PACTIPEICIISIETCA
0 OTJENbHBIM IWJIWH-APAM JIBUTATEIS B COOTBETCTBUU C HX TOPAIKOM pabOTHI C
MOMOIIBIO YCTPOMCTBA, Ha3bIBAEMOT0 pacnpedeaumenem. OObIYHO NpEpbIBATEIb
U paclpeAesinuTellb UMEIOT COBMECTHBIN MPUBOJA U OOBEIUHEHBI
B €JJUHOE YCTPOWCTBO — HPEPbIEamenb-pacnpeoeiumets.

Cucrema 3a)KMraHusi, OCHOBOW KOTOPOHM SIBJISIETCSI INPEPBIBATEIb-PACIPEAEIUTEND,
Ha3bIBaeTCsl KOHTAKTHOH. B mocienHue roisl CUCTEMBl 3a)KUTAaHUS Pa3BUBAIOTCS Ha
OCHOBE AJIEKTPOHUKH, YTO CY-IIECTBEHHO MOBBIIIAET MX BO3MOXHOCTH B CPAaBHEHHH C
TpaJIUIIMOHHBIMU OaTapeitHbiMu. LIIupOKO NCIONB3YIOTCS TPAH3UCTOPHBIC U TUPUCTOPHBIE
CXEMBbI, YCIEIIHO OCBAaMUBAIOTCS TaK HAa3bIBAEMbIE LIU(PPO-BbIE CHUCTEMBI 3aKUTaHMS. IJTO
KaueCTBEHHO HOBBIE CUCTEMBI, XOTSI OHU OCTAlOTCA OaTapeiHbIMU MO CIIOCO0Y UX MUTAHUS
TOKOM.

KonrakTHas cucrema 3axkuranmsa. CuctemMa COAECPKUT Ka-TYLIKY 3a)KUTaHMS,
pepbIBaTEIb-PACIPEACIIUTENb, CBEYM 3aKUTAaHMs, MPOBOJIA BHICOKOIO HAMNPSKEHUS WU
BBIKJIIOUATENb 3axuranus. KonTakTHas cucreMa 3axkuranus (puc. 1, a) cocTouT U3 ABYX
ANEKTPUUECKUX IIeNeil: Lenu HHU3KOro HamnpsKeHus (MEepBUYHOM) M UENU BBICOKOTO
HanpsHKeHUs (BTOPUYHOM).

e o

Puc. 1. CXeMbl CUCTEM 3aKUTAHUS:

@ — KOHTaKTHas; 6 — KOHTaKTHO-TPAH3UCTOPHAas; 8 — OECKOHTaKTHas; / — KOHTAKTbI
pacnpeaenuTens; 2 — poTop pacupeaeanuTelIs 3aKUranus; 3 — pacpeaeInuTellb TOKA; 4 —
KYJIauOK; 5, 6 — KOHTAKThI MpEephIBATENS; / — KOHJEHcATop; 8 — mpepeiBarens; 9, 10 —
BTOpUYHAsA W TEpBUYHAs OOMOTKHM; /[ — Karymika 3akuraHusi; /2 — JONOJHUTENbHOE
CONPOTHUBIICHUE; [3 — BKIOYATENb 3axuranusi; [4 — cBeda 3axuranus; 15 -—
TPAH3UCTOPHBIA KOMMY-TAaTOp; 16 — 3JIEKTpOHHBIH KOMMYyTatop; /7 — OECKOHTaKTHBIN
JNATYUK



B nepBruHyro 1enp BXOAAT: BKIIOYATENb 3aXKUTraHus [3, JO-NOJHUTEIBHOE
conpoTuBieHue /2, nepBu4Hast 0OMOTKa /() KaTylku

3akuranvs /1, mpepbiBarenb 8 Nenyu HU3KOro HAIPSKEHUS U KOH-JeHcaTop 7. BropuuHas
LeNb BKIIOYAET B ce0s BTOPUUHYIO OOMOT-KY 9 KaTYIIKH 3aKUTaHUs, paclpeneauTens 3
TOKA BBICOKOTO Ha-IIPSKEHUS M CBEYU 3AKUTAHMS.

IIpn 3aMbBIKaHMM KOHTAKTOB 5 M 6 HpepbIBATENII TOKAa HHU3KOIO HAIPSDIKEHHS 110
NEPBUYHON 1IEMHU MPOXOJUT TOK OT aKKyMYJISITOp-HOM OaTapeu wiu renepartopa. [Ipoxoas
110 MEPBUYHON OOMOTKE KaTYLIKU 3aKUTaHus, TOK CO3JaeT CUJIbHOE MarHuTHOE 1osie. [1pu
pa3MbIKaHUM KOHTAKTOB MpephiBaTesis § (KyJlayok 4 Haberaer BHICTYIIOM Ha PhIUYAXKOK C
KOHTaKTOM 6) TOK HHM3KOIO HAaNpsyKEHUs NpPEepbIBaeTCs, CO3JaHHOE MAarHUTHOE IOJIe
cBopaunBaercs. IIpy pe3KoM yMEHBUIEHHWM BEJIMYMHBI MAarHUTHOIO IIOJIS,, KOTOpPOe
[epeceKaeT BTOPUYHYIO OOMOTKY KaTyIIKM 3a)KUTaHUsA, B HEW HHAYKTUPYETCS TOK
BBICOKOI'O HAIPSIKCHUS.

Tok BBICOKOr0O HampspKEHHsI MOJBOAUTCS K POTOPY 2 pacHpeleiuTeNIsl 3a)KUTaHMs,

KOTOPBIM BPAIIAETCS BMECTE C KYJIAUKOM 4.
MOMEHT Pa3MbIKaHUsl KOHTAKTOB IPEPHIBATENS] TOK BBICOKOI'O HANPSKEHUSA MOCTYIIAET K
OJHOMY M3 KOHTAKTOB / pacHpeleiauTeNs 3aKUTaHus, KOTOPhIE COEIUHEHBI CO CBEYAMH
3akuranus /4. VIckpoBoW paspsia MEXIy DJIEKTPOJAMHU CBEYM 3aKMTAaHMS ITPOUCXOIUT B
TOM IIWJIMHJIPE, B KOTOPOM B 3TO BpEMS 3aKaHUYMBAETCS CxKaTUE pabodeil cMecH.

KoHTakTHast cucrema 3akuranust He oOecrieunBaeT HajaexkHoW pabotsl JIBC mnpu
3HAQYUTEIBHOM YBEJIMYEHUH 4YaCTOTHl BPALIECHUSA KOJICHYATOI'O Bajla, CTEIIEHU CXKAThA U
KOJIMYecTBa LMIAMHApPOB. g oOecnedeHuss HAAEKHOM pabOThl TakuxX JBUTaTelel
HEOOXOMMO YBEJIMYMBATh CHJIy TOKA B MEPBHUYHOM LMW CUCTEMBbI 3aKMraHus (Lenu
HU3KOI'O HANpsDKEHUs), YTO HEBO3MOXKHO H3-3a PE3KOI0 CHIDKEHUS CpOKa CIIyKOBbI
KOHTAKTOB MPEPHIBATENS BCIEACTBUE UX OOrOpaHusl.

KoHTakTHO-TpaH3UCTOpHAsI CUCTEMA 3aKUraHusA. OJTa cucTema oOecrieuyuBaer Ooiiee
HAJEXKHYIO padOTy JBHUraress; NOBBIIIAET CPOK €ro CIyKObl U MPUEMHCTOCTh; 00Jeryaer
IyCK ABUTATENS; YMEHBIIAET pAacXoJ TOIUIMBA, U3HOC CBEYEH 3a)KUTaHUS M KOHTAKTOB
npepbiBaTens. OHa yBeJIMYMBAET TOK B LIEMIM BHICOKOTO HampsibkeHust Oosee yeM Ha 25 %, a
TaK)Xe€ SHEPIUIO U JUTUTEIHHOCTh HCKPOBOTO paspsiia (ouTu B 2 pasa), 4To COCOOCTBYET
OoJiee MOJIHOMY CTOPAaHMIO JlaXe 00eIHEHHOM pabodeil cMecH B LWIIMHAPAX JABUTaTels.

B KOHTaKTHO-TPaH3UCTOPHYIO CXEMY 3aKUTaHUSI BXOAAT (pUC. 2, 0): KaTylIKa 3aKUTaHMs;
pacrpenenuTenb 3a)KUTaHus [IPEePhIBATENIEM TOKa HU3KOTO HAIPSIKEHUS; PACIIPEIEIUTEIb
TOKA BBICOKOI'O HAINPSKEHUS; CBEUM 3AKUIAHMS; TPAH3UCTOPHBIM KOMMYTATOp; IPOBOAA
BBICOKOI'O HANPsDKEHUs WM BBIKIIOYATENb 3aXuraHus. [Ipy akTMBU3alMM BBIKIIOYATEIISA
3akUranus /3 moclie 3aMbIKaHUSI KOHTAaKTOB J W 6 TpephIBaTeNsl TPaH3UCTOPHBIN
KOMMYyTaTop /5 OTKpBIBAaeTCA, W MO TEPBUYHOW OOMOTKE /() KATyIIKH 3a>KUTaHUS
IPOTEKAaeT TOK. B MOMEHT pa3sMBIKaHUS KOHTAKTOB IIPEPBIBATENS TPAH3UCTOP
KOMMYTAaropa 3anupaercs. TOK B IEPBUYHOM LIENMU PE3KO YMEHBIIAETCS, © BO BTOPUYHOU
00MOTKE 9 KaTyIIKHU 3aKUTaHUSl CO3JIA€TCs TOK BBICOKOTO HampsbkeHusl. OH MOABOJUTCS K
poTopy 2 pac-npenenurenss 3, KOTOPBIM pacrpeneisieT TOK BBICOKOTO HAIPSKEHHUsS M0
cBeyaM /4 3aKUraHusi B COOTBETCTBUU C OPSAIKOM pabOThI LIMJIMHIPOB IBUTATEIS.
BeckonTakTHas cucrema 3a:kuranus. Takas cucteMa o0ecreurnBaeT HAJIEKHYIO paboTy
JBUTATENsd, T. K. MO3BOJIAET TOJy4aTh CTaOMJIbBHOE HMCKpPOOOpa3oBaHHE B CBeYax
3aKUraHus 1 0oJiee yCTOMYMBOE BOCIUIAMEHEHHUE padodell CMeCH Ha Pa3InYHbIX PEeKUMax
pa-60Thl aBUratens. OTIUYUTEIbHON 0COOEHHOCTBIO 3TOM CUCTEMBI 3aKUTaHUs SBIISETCA



ee OECKOHTAKTHBIM JaTYUK, HE MOJABEP>KCHHBIH MEXaHUYECKOMY BO3JCHCTBHUIO U M3HOCY.
[ToaTOMy MOMEHT 3a)KUTaHHs C YBEJIMYEHHEM IpoOera aBTOMOOWIIA HE W3MEHSETCS, U
cucrtema He TpeOyeT 0OCITyKMBAaHUS B MPOLECCE IKCILTyaTal|H.

B GeckOHTaKkTHYI0 CHUCTEMY 3aKMTaHUS BXOST: KaTyIlKa 3a)KUTaHUs; JaTYUK-
pacmpenenuTeNb 3aKUTaHUsl, COCTOSIIUNA M3 OeC-KOHTAKTHOTO MHMKPOIJIEKTPOHHOIO
JaTYAKa M PacCHpeAesUTEeNss TOKAa BBICOKOTO HAIpPsKEHUs; CBEYM  3aKUTaHUS,
AIIEKTPOHHBIN KOMMYTATOP; IIPOBO/A BBICOKOTO HAIIPSKEHUS U BBIKJIFOYATENb 3aKUTAHHUS.

[Tpu BrtoueHuu 3axuranud /3 (puc. 1, 8) TOK HU3KOTO HAMPSHKEHUS TOCTYNAET K
AJIEKTPOHHOMY KOMMYTATOpy /6 (puc. 2) Kk 06CKOHTAKTHOMY JAaTYUKY /7, HAXOAIEMYCS
B JJaTUYMKE-pacIpefeuTeNe 3akuranus 3. PacnpeieauTesbHbIi Bajl ABUTATENs BPALAeT
BaJl JJaTYMKA-pACIIpEICTUTENs, U OECKOHTAKTHBIN AaT-4uK /7 MOJIaeT UMITYJIbCHI B
AIIEKTPOHHBII KOMMYTATOp /6, KOTOPBI Mpeodpa3yeT X B UMITYJIbChl TOKA B IEPBUYHOM
oOMoTke /0 kaTymiku 3axuranus / /. Tok B nepBUYHONM OOMOTKE KaTYIIKH 3aKUTaHUS

Puc. 2. DnexTpoHHBII KOMMYTATOP:
[ — xopryc; 2 — obmwmii 6710K; 3 — UMITYJILCHBIN TpaHncpopMaTop; 4 — TPaH3UCTOP;
5 — xonoael; 6 — PAEKTPOIUTUUECKUNA KOHJIEHCATOP; 7/ — METAJUIMYECKOE THO; &8 —
TEIJIO0TBOJ

B MoMeHT npephiBaHMs TOKa MarHUTHOE T0JIE PE3KO YOBIBAET,

MBO BTOPUYHON OOMOTKE 9 KATYHIKA 3aKUTaHUS MHAYLUUPYETCS TOK BBICOKOTO
HaIpsDKEHHs. OTOT TOK MOCTYNMAET K BpallalolleMycs poTopy 2 pacnpeneiuTens
3QKWTaHUus U OT HEro K OJHOMY M3 KOHTakTOB [/ pPAaCHpElNenuTelsd, COCAMHEHHBIX CO
CBE€YaMU 3aKnraHus /4.

HckpoBoii pa3ps MexAy JIEKTPOJaMH CBEUYM 3aKUTAHUS BOCILIAMEHSIET pabouylo CMeCh
B UMJIMHAPAX JABUTATENS B COOTBETCTBUU C MOPSAIKOM PabOThI LIMJIMHIPOB.

Hudpossie cucrembl 3akuranus. Ha coBpeMEHHBIX aBTOMOOWIAX C BIPBICKOM
TOIJIMBA U 3JIEKTPOHHOM CHCTEMOI YINpaBieHMs 3a)KUTaHUEM IPU MOMOIIM OOpTOBOTO
KOMIIBIOTEpA PaCIHpENEIUTENb 3aKUTaHUs TOJIbKO HAIMPABIIAECT BBICOKOE HAIPSKEHUE K
HY>KHOM CB€YE B COOTBETCTBHM C MOPSAKOM padOThl MWIMHIPOB. OcTalibHblE (PYyHKUUU
CHCTEMBI 3a)KUTaHUsI, B TOM YHUCJIE U ONEPEKEHUE 3a)KUTAHUS, OCTAKOTCS 1101 KOHTPOJIEM
KOMIIBIOTEpA.

Ha HekoTOpbIX aBTOMOOWISX HET JaXe paclnpefenurens. Takue CUCTEMBI
Ha3bIBAIOTCS cucmemamu 0e3 pacnpeoenumes.

Boatux cucremax (QyHKIOUIO pacnpeienuTedsl  BBIIOJHSET JAaTYUK  IOJIOKEHHS
pacnpeeNnTeNbHOIO Bajla, KOTOPBIA MoAaeT MHQPOpMAaIo OOPTOBOMY KOMIIBIOTEPY O
MOJIOKEHUH KOJIEHYaTOro Baja OTHOCUTENbHO BepxHel MepTBoM Touku (BMT) nopuins B
munHape Ne 1. KommnbroTep npuHuUMaeT Bce HEOOXOJIMMBIE pElIeHUs, OCHOBBIBAsCh Ha



9TONM MH(OpPMAllUM W HA JAHHBIX, MOJYUYEHHBIX OT APYTHX JMAaTYUKOB. YTIPaBISIONINE
KOMaH/Ibl B BUJIE JICKTPOHHBIX UMITYJILCOB OH HAMPABIACT Ha OJOK KAaTyIIEK 3a)KUTaHUS,
COCMHEHHBIX BHICOKOBOJIBTHBIMU MTPOBOJAAMU CO CBEUAMH 3aKUTAHUSI.

Kaxxnas kaTyika 3a)Kuranusi B 3TOM OJIOKE COEIMHEHA CO CBEYaMU JBYX IUIUHIPOB.
B deThipexuuauHaIpoBOM ABUTATENE 3TO 00BIYHO UMIAUHAPHL 1, 4 u 2, 3. KaTtymika co3gaet
UCKpPY B 000MX HHWJIUHJIPAX, C KOTOPHIMUA OHA COEJMHEHA, HO MOJI)K€Yb CMECh OHA MOXKET
TOJILKO B OJTHOM U3 HUX, B TOM, IJI€ 3aKaHYUBAETCS TAKT CIKATHSI.
BpesynbTaTe BrOpas UCKpa HUYETO HE MOJHKUTAET, T. K. B JPYTrOM LUJIUHJIPE 3TOU mapbl
3aKaHUYMBAETCS TaKT BBIXJIONA OTPaOOTaBIIMX ra3oB, U ropeTh Tam Heuemy. IlockonbKy
BTOpasl UCKpa MpPOMAJIAET, CUCTEMY 0€3 pachpelenuTeNss Ha3bIBAIOT €IIE CUCHEMOU C
X0J10CM O UCKPOU.

JlanpHeWImuM pa3BUTHEM CHUCTEMBI 0€3 pachpeleiuTelNs CTajla CUCTeMa KAmyuiKa
Hao ceewoun. B 3TON cucTemMe Kaxaas CBe€Ya MMEET CBOK KATYLIKY W 3JIEKTPOHHBIN
MOMYJIb yIpaBieHus 3akurannem. KaTyiika ycTaHoBJIeHa MPSAMO HaJ[ CBEYOU U KPEMUTCS
K KPBIIIKE FOJIOBKU HIWJIMHAPOB. Takylo CUCTEMY JIETKO OMO3HATh BHEIIIHE MO OTCYTCTBUIO
BBICOKOBOJITHBIX TMPOBOJOB. Ha cerogHsimiHuii JA€Hb TaKWe CHUCTEMbI IO3BOJSIOT
OCYLIECTBUTH HauOoJIee MOIHOE YIPABICHUE 3AKUTAHUEM.

3axxuranue B pOPCUPOBAHHBIX ABUTaTEIAX

Onepexenue 3axuranus. lIpy BoCIUIaMEHEHUWN W CrOpPaHWHM CMECH B LWJIMHJIPE
JIABJICHUE JIOJKHO TOCTUIaTh CBOETO MAaKCUMyMa TOT MOMEHT, KOTJla MOPIIEHb HAXOIUTCS
B BepxHeil MepTBoii Touke (BMT). Ho Tak kak HOpMaibHOE TOPEHUE CMECU U HapacTaHUe
JaB-JICHHUS Ta30B TPEOYIOT OMPECIICHHOTO0 BPEMEHM, TO TMOJHKUTaTh CMECh MPUXOUTCS
HEMHOI'O0 paHplle, 4yeM nopmeHb npuaer B BMT. MoOMEHT 3a)kuranusi usMepsercs
BEJTMYMHOW yTja, Ha KOTOPBIM HEOOXOAUMO TOBEPHYTHh KOJEHYATHIA Baj JIBUTATEIS,
yTOOBl ABWXKYIIMKCA BBepX NopuieHb goctur BMT. DTOT yroa HasblBaeTcs yenom
OnepedsceHusn 3a)1HCUcanUA.

CnuikoMm OOJIBIION Yroa ONEpekKeHUs 3aKUraHus (paHHee 3aKUTaHue), KOrjaa
NopiIeHb emle aaineko or BMT, mpuBener K To-My, YTO JABJIEHUE HOCTUTHET CBOETO
MaKCUMAJIBHOT'O 3HAYEHUS €lle O TOro, kak nopuens goctur BMT. CnenoBarensHo, Ha
nopuieHb OyAyT AEeUCTBOBaTh MAaKCHUMAalbHbIE CHJIbI COINPOTHUBIICHHSI Ta30B, KO-TOPbHIE
OyIyT MPOJOIKATh YMEHBIIIATh CBOM 00BEM BMECTO TOTO,
4yTOOBI cOBEpIIaTh PabOTy pacuupeHusi. MOIHOCTh ABUTATENSl CHU3UTCS 1O CPABHEHUIO C
pacyeTHbIM 3HaueHueM. [Ipu CIAMIIKOM MO3HEM 3aKUraHUW (Majioil BeJIMYMHE YIJia
ONEPEKEHUST 3aXKUTAHUSA) JIABIICHHE Ta30B €Il€ HE JOCTUTHET CBOEr0 MaKCUMyMa B
MOMeHT mpuxonaa nopmHs B BMT. B urtore Takke He OyneT JOCTUTHYTa pacyeTHas
MOIIHOCTb JABUTATENS.

OnepexxeHne 3aKUTaHWs — BEJIMYMHA HENOCTOSHHAs. Ero Henb3s yCTaHOBUTH
3apaHee pa3 W HaBcerga. IIpexne Bcero, onepeXeHue 3aXKUIaHUs 3aBUCUT OT YaCTOTHI
BpalleHHs KOJIeHYaToro Basa. Yem OoJibllle CKOPOCTh BpAIICHHs KOJEHYATOTO Bajia, TEM
paHbplIe HEOOXOAMMO BOCIUIAMEHSTh CMecCh. Kpome TOro, omepexeHue 3a)KUraHus
3aBUCHUT OT CKOPOCTH IrOpeHusl cMecH. Ha CKOpOCTh rOpeHus BIUAKOT HArpy3Ka ABUATATENs,
COCTaB CMECH, OKTAaHOBOE YUCIJIO OEH3MHA U TIp.

Ha 3aBoackom aBuraresie Bce €ro CUCTEMBI ONITUMU3UPOBAHbI



upaboraroT wucnpaBHo. Ho 3Tu cucTeMbl, B YacCTHOCTH CHCTEMa 3a-)KUTAHUS, HE
paccuyWTaHbl Ha YBEIWYCHHUE MOITHOCTH JBUTATENs, €ro paboTy TP MOBBIIICHHOM
JABJICHUU B UWJIMHPAX U CBEPXBBICOKUX CKOPOCTSIX BPALCHUS KOJICHYATOT O Baa.

[ToBpIlIEHHAsT YacTOTa BpAIlllEHUS KOJEHYATOrO Baja MNPUBOJIWAT K BO3PACTAHUIO
Harpy3Kky Ha CTaHJAPTHYI0 CUCTEMY 3a)KUT'aHUs, a MOBBIIICHHOE JABJIICHUE B LWJIUHAPAX
YBEJIMYUBACT TIUIOTHOCTh CMECH, KOTOPYIO TOpa3io TpyJAHEE MNpOOUTH IITATHOMY
UCKPOBOMY paspsiny. Uem 1uioTHee paboyasi cMech, TeM 00Jiee BBICOKAsk MOIITHOCTh UCKPBI
TpeOyeTcs Uil CO3/1aHKs HOPMAJIBHOTO MpoIlecca BOCIIIAMEHEHHUS.

OnHa U3 NPUYKH, MO0 KOTOPOH CTaHJApTHAs KaTyIlIKa 3aKUTaHUsl HE MOXKET paboTaTth
IpU BBICOKUX OOOpOTaxX KOJEHYATOro Balla, 3aKJIIOYAETCs B HENOCTaTKE BPEMEHU s
HapacTaHWs MarHUTHOTO TOJIsI OOMOTKM HHU3KOTO HampspKeHHs. TIOHMHTOBBIE KaTyIIKU
3aKU-TaHUS CTIOCOOHBI J1aBaTh 00Jiee BHICOKOE BTOPUYHOE HAMPSIKEHHUE TI0 CPABHEHUIO CO
cranaaptHbiMU. CaMo 1Mo cebe ITO He Co3AaeT MPUOABKY MOIIHOCTH JIBUTATEI0, HO 3aTO
n30aBIsIeT €ro oT cO0eB B pabOTe MPH BBICOKUX CKOPOCTSX BpAIlEHUs KOJIEHYATOTO Baja
M3-32 MPOITYCKOB BOCIUIAMEHEHHS CMECH B HEKOTOPBIX IMuIMHApax. [Ipu ¢opcupoBanumn
JBUTATENSI U U3MEHEHUH €r0 CKOPOCTHOTO PEKHUMa ONEPEHKEHUE 3aKUTaHUSI HE0OX0IUMO
perynupoBarh.

B ximaccuyeckux cucremax 3a)KMraHHhsl HadyaldbHBIA YTOJI ONEPEKEHUS 3aKUTaAHUS

YCTAHABJIMBACTCSI TMOBOPOTOM KOpIIyCa pacnpe-ACIUTENs, a PEryJupoBaHUE yrja
OCYILIECTBIISIETCA ~ JIOCTaTOYHO  MPUOJU3UTEIBLHO IEHTPOOCKHBIM U BaKyyMHBIM
peryyaropaMu. JTa CUCTEMA HE MO3BOJISUIA JOCTUTaTh ONTHUMAIbHOTO CTOPaHUs TOPrOYEH
CMecH Ha BceX pexumax paboTel nBuratens. OIHAKO COBPEMEHHBIE JBUTATENH C
AJICKTPOHHBIM BIIPBICKOM TOITMBAa TPeOYyIOT Ooliee TOYHOW peryJupoBKH, T. K.
yKECTOUYEHBI TPeOOBaHMS K MOKa3aTeJsIM TOKCUYHOCTH OTpadoTaBIIuX ra3oB. [losTomy
clielyeT MepernporpaMMupoBaTh COOTBETCTBYIONIUM 00pa3oM O00pTOBOM KommbloTep. s
ITOW 1N Ha KaXKIOM PEXKHUME padOThl JBUTATENS ONBITHBIM IyTEM OMPEIEIsIeTCs
ONTHMAJIBHBIA YTOJ ONEPEKEHUS 3aXKUTAHWsS, M OTH JaHHBIC 3aHOCITCS B OJIOK
3JEKTpOHHOTO yrpaBieHust auratenem (bDY) B Bume kapThl mamsatu. OJHAKO 3TH
W3MEHEHHUS yIja OMNEPEKEHUS 3aKUTaHUS HE TMOBJIHUSIOT Ha TJJaBHOE — HE ITOBBICAT
DHEPrUI0 MCKPOBOrO paspsaa. st 3TOro Hy»XHO YCTaHOBUTh BMECTO CTaHAAPTHOMU
CHCTEMBI 3a)KUTAaHUS] KOHJIEHCATOPHYIO.
Konaencaropnass cucrema 3axuranus. OHa COCTOMT M3 DJIEKTPOHHOTO M
KOHJICHCATOPHOTO  OJIOKOB. OMNEpeKeHUEM 3aKHUTaHUS TO-TPEKHEMY  YIPaBIISIET
KOMIIBIOTEP, a KOHJEHCATOPHBIM OJIOK — ATO MPOCTO OOJBIION HAKOMHUTEIh SHEPIUH.
DJIEKTPOHHBIA OJIOK CHA0XKEH MHUKPOIPOIECCOPOM, MPOrpaMMy KOTOPOTO MOXKHO
MHOTOKpaTHO TiepenuchiBath. KOHJIEHCAaTOpHAs CHUCTEeMa 3aKUTaHusi OCOOCHHO TMoJie3Ha
JUIsE MOIU(UIIMPOBAHHBIX JBUTaTesie. B 0ObIUHON cHucTeMe 3a)KUTraHusl HAa MEPBUYHYIO
OOMOTKY Ka-TyIIKH TIOJIa€TCA HaIpsDKEHUE OT aKKyMmynsaTtopHoit Oartapen (12 B). B
KOHJICHCATOPHOM CUCTEME KOHJEHCATOp 3apshKaeTcss MpuMepHOo 10 HampsbkeHus 450 B, a
3aTeM OBICTPO pa3psbKaeTcsl depe3 MEepBUYHYI0 OOMOTKY Kartymiku. B atom ciywae mns
HEOOXOIMMOT0 HAapaCcTaHWUS MArHUTHOTO TOJS KAaTYIIKe 3aXKUTaHus TpeOyeTcs MEHbIIe
BpPEMEHH, TPOIECC YCIEeBACT 3aKOHYUTHCS TPU JTFO00M 4acTOTE BpaIeHUS KOJICHYATOTO
Bana /IBC.

CylIecTBYIOT pa3iN4Hble KOHCTPYKIMU KOHJAEHCATOPHBIX CHUC-TEM 3aKUT'aHUS, HO
BCE OHM CHaOeHbl (YHKIMEW OrpaHUYEHUsT YacTOThl OOOPOTOB KOJEHYATOTro Baja.
OnHoCTyneHYaThlil  OrpaHU-4YUTENb TO3BOJSET YCTAHOBUTH MPENEIbHYIO YacTOTy
BpalllCHUsI KO-JIEHYaTOro0 Bajla, KOTOPYK) JBHUIaTelb HE JIOJDKEH MPEBBIIATH U3



cooOpakeHW IPOYHOCTH €ro Jerajeid M HaJASKHOCTH cHcTeM. HekoTtopele Mojenu
MO3BOJISIFOT ~ PETYJIUPOBATh  3aJEPKKY HMCKPhl TPH BBICOKOW 4YacTOTE€ BpPaLICHHUS
KOJICHYATOTO Bajia, 9TO OBIBAET HEOOXOAMMO MPHU UCTIOJIH30BAaHUH HAITyBa JBUTATEIIA.

[Ipu HagmyBe BO3pacTaeT IUIOTHOCTh paboueill cMecu B IWIMHApPE, W Tpedyercs
YBEIIMYMBATH 33JEPKKY HCKPbl IO MEpe pOCTa JaBJIEHUS HAAAyBa. [HOHHHIOBBIE
KOH/JICHCATOPHBIE CUCTEMBbI pa3pabO0TaHbl KaK ISl CUCTEM C PacHpeAeIUTENIeM 3aKUTaHUs,
Tak W 0e3 Hero. /s ABuraTeneil TOHOYHBIX aBTOMOOWJIEH KOHJACHCATOpHAs CHUCTEMa
CHaOXXaeTcsi KHOMOYHBIM TOCTOM, TIO3BOJISIFOIIMM  OBICTPO MEHSTh MPOTpaMMy
ynpaBieHust 3axuraHueM. C ee MNOMOIIbI0 MOXHO HW3MEHATh INIPEAesibl CKOPOCTH
aBToMoOuisl. KpoMe Toro, npubop uMeeT BCTPOSHHBIN TaXOMETP Ha CBETOAMOIAX.

BbicokoBOIbTHBIE TMPOBOAA. Ecinm B cucreme 3aXWraHuvsi C IOBBIIIEHHBIM
BTOPUYHBIM HAIPSHKEHUEM OCTABUTH CTAHJIAPTHBIE BBICOKOBOJIBTHBIE MPOBOJA, TO MHPHU
MOBBIIICHHBIX HATPY3KaX JBUIATElNs], MOBBIIICHHON YacTOTE BPAIIECHUS KOJIEHYATOro0 Bajia
WJIY TIOBBIIIIEHHOM JIABJICHUU B [IUJIMHJIPAX BBICOKOE HAMPSIKEHUE CKOPEE BCETO JI0 CBEYEH
He pounper. lIpuumHON sABIsAETCS BO3POCILIEE DIIEKTPUUYECKOE COIPOTUBIIEHUE CHUCTEMBI.
DJIEKTPUYECKUA TOK HAUAET APYroM IMyTh C HAUMEHBIIMM CONPOTUBICHUEM U YUJIET IO
HEMYy, HalpuMep, Ha Maccy JBUTATEIsl B TOYKE, OJIMDKAMIIEH K BBICOKO-BOJIBTHOMY
IIPOBOAY.

st oOHapyXeHusi yTeueK BBICOKOIO HAIpsKEHUS HEO0OXOIMMO TMOHAOII0IaTh 3a
paboTalImuM JIBUraTtejleM B TEMHOM MOMENIeHUH. B ciyyae mpo0osi M30SIUN yTeuka
MPOSBIISIETCS B BUJIE TOHKUX TOJIYOBIX CBETSIIUXCS HUTEH. [Ipu MOBBIIEHHON BIa)KHOCTH
OK-py’Karomiei cpeabl mpoboii 3ameTeH ermie Ooibire. Eciu aBToMoOMIIP HAXOIWUTCS Ha
JTAHAMOMETPUYECKOM CTEHAE, TO MOXHO IPOCICIUTh 33 YTEUKOM HAIPSIKEHUS IIPU
W3MCHCHUM Harpy3kud pAsurarens. I[loaTtomy mtaTHeie TmpoBoaa (HOPCHPOBAHHOTO
JBUTATENS HEOOXOIMMO 3aMEHUTh Ha JAPYrue, TFOHUHTOBble. OOBIUHBINA BHICOKOBOJIBTHBIN
MIPOBOJI MMEET CEPJICUHHK M3 YIVIEPOJIOCOACPHKAIIET0 MaTepuasna, KOTOPbIA OKPYKEH
M30JISIIMEN U3 CTEKJIOBOJIOKHA M PE3WHBI. BOJIBIIMHCTBO THOHHMHTOBBIX BBICOKOBOJIBTHBIX
MPOBOJIOB BHYTPU COJIEp’KaT MArHUTHBIA CEPJACYHUK OOMOTKOM U3 TMpoBOJa H
CHUJIMKOHOBYIO M3OJISALIMIO OOJIBIIETO JuaMeTpa. Tak, eciu CTaHJapTHBIE MPOBOJAA UMEIOT
auaMeTp 5—6 MM, TO CHUIMKOHOBBIE JOCTUTalOT 8—9 MM B auamerpe. TIOHMHTOBBIE BBICO-
KOBOJIbTHBIE MPOBOAA MMEIOT M 0oJiee TOJCThIE YEXJIbl CBEUEW 3a)KUTaHUS, MOCKOJIBbKY
UMEHHO B 3TOM MECTE€ BBICOKOMY HAIIPSOHKEHUIO JIerde MPOOUTHh H3OJIAIMI0 HA MaccCy
neuratens. [IlpoBoma guamerpoM & MM BIOJHE TPUTOMHBI JJIsi  OOJBITMHCTBA
MOIUPUITUPYEMBIX IBHUTaTENCH. J[7151 TOHOYHBIX aBTOMOOUIIEH JTyUIlle BCETO UCIIOIh30BATh
POBOJIA IMAMETPoM 9 MM u Goiree.

CBeuu 32aKUraHus

KOHEUYHBIM 3JEMEHTOM CHCTEMBI 3aXKUTAHMS SBIBIFOTCS CBEYH, KOTOPBIE HUIPAIOT
OUYeHb BAaXHYIO poJib B obecriedeHnn OecniepeOoiiHoil paboThl aBuratens. Beibop Ttuma
CBEUM 3aXHUTaHus Uil MOAU(DUIMPOBAHHOTO JBUTATENS Jake BakKHEE, YeM IS
cepuitHoro. Moau@uIUpoOBaHHBIA ABUTATENb TPeOyeT NMPUMEHEHHUS CBEUYEH 3a)KUTaHUs
aydiiero kadectBa. MckpoBas cBeua 3axkuranus (puc. 3 u 4) cocTouT U3 uzojisrtopa I,
Kopryca 4, IeHTpaJIbHOro 7 U OOKOBOTO &8 3JIeKTPOJoB. [ repMeTH3anuy CBEYH IIO
LHEHTPAIBHOMY  JJIEKTPOAY  IHPUMEHSIOT  TOKOINPOBOIAIIMN  CTEKJIOTEPMETUK 3.
['epMeTHYHOCTh MEXIY M30JIATOPOM M KOPIYCOM CBEYM OOECIEUMBAETCS MPOKIAIKOU J.
B cBewax HEKOTOPBIX THIIOB TEIUIOBOM KOHYC HM30JATOPA BBICTYHAET 33 TOPEL HUKHEU
Y4acTH KOPITyCa CBEUYM JJIS JTyULIErO OXJIAXICHHUSL.



Jlnis hopcupoBaHHBIX JBUTATENCH B HACTOSIIEE BPEMS HCIIONb3YIOT CBEUH,
LIEHTPAJIbHBIN JIEKTPOJ KOTOPBIX BBIIOJHEH U3 MEIIU
U TOKPBIT HUKEIb-XPOMOBOM 000510uK0i. Takoil anekTpoa odecneunBaeT JTyqini
TEIUIOOTBOJ MPHU OOJBIINX HArpy3Kax ABUTATEINs.
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Puc. 3. CBeun 3aKUTaAHUS:

a — HEDKpaHUPOBAHHAS; 6 — DKPAaHUPOBAHHAS; | — U30JIATOP; 2 — KOHTAKTHAs TOJIOBKA; 3 —
TOKOIPOBOASIIUN CTEKIOrepMETUK; 4 — KOpIyC; 5, 6 — NPOKIaAKU; 7/ — LEHTPAIbHbBIN
NEKTpoJ; 8 — OOKOBOM 3nekTpond; 9 — TeroBod koHyc; /() — pabouast kamepa; I —
pPE3UHOBOE YIUIOTHEHUE; /2 — KOHTAKTHOE YCTPOWCTBO; /3 — 3KpaH; [4 — cepAeqHUK
(m3omaTop B cbope); /5 — xopmyc ¢ OOKOBBIM J3leKTpoiom; [6 — maitba; 17 —
YIUIOTHUTENBHOE KOJIBIO; /8 — TEIIOOTBOAAMIAs 1aitda; /9 — pe3uctop sl MoAaBICHUs
panuonomex; 20 — HaKuaHas raka

Ha puc. 3, a nokazana HeskpaHuUpoBaHHas, a Ha puc. 3.39, 6 sKpaHHpOBaHHAas
repMETU3NPOBAHHAS CBEYA. 3allUTa

CBeua HOpMalIbHO paboOTaeT MPU U3MEHEHUH TeM-TIepaTypbl TEIJIOBOIO KOHYCa
u3onsatopa B unteppasie 400-900 °C. Harap Ha TenmiaoBOM KOHYCE H30JATOpa MCYE3aeT
npu HarpeBe ero no temmeparypsl 400-500 °C. Ota Temmeparypa Ha3bIBaeTCs memne-
pamypoii camooyuuienua ceeun. Ecnm temneparypa aeraneit ceeun npesbicuT 850900
°C, MOET BO3HUKHYTbh MPEKIEBPEMEHHOE BOCIUIAMEHEHUE paboyeil cMecu (KaiuibHoe
3axcuzanue) BO BpeMs IMPoILIEcca CKATUA €1Ie 10 MOMEHTA MOSIBICHUS HCKPBI.

Temnnota, moJaBeAeHHAss K CBeYe, OTBOJAUTCA OT HEE Uepe3 Pa3IUYHbIC DJIEMEHTHI
KOHCTPYKIHUH (KOPIYC, U30ISATOP, LIEHTPAIbHBIN 3JIEKTPOJ) U YEpe3 MPOAYKThI CrOpaHUs
paboueit cmecu. Tak Kak TEIJIOBbIE HArpy3KH Ha CBEYM y pa3HBIX JBUTATENEH W MpHU
pa3HBIX pEXUMax padOThl CYIIECTBEHHO OTJIMYAIOTCSA, TO CBEUU U3TOTOBISIOT C
pa3IMYHON CHOCOOHOCTBIO OTBOJIUTH TeII0. TersoBas XapakTEpUCTHKA CBEYM Ha-
3bIBACTCS KAAUIbHbIM yucaom. KpurepueM 71 KOJUYECTBEHHOM OIEHKU KaJIWJIBHOIO
YyuCclia CBEYM 3aXKUTAHUS  CIYXKUT BEJIWYMHA, MPO-TOPLUMOHANbHAS  CpEeIHEMY
WHJMKATOPHOMY JIaBJICHUIO Ta3a B KaMepe CropaHus, IPU KOTOPOM BO3HUKAET KaIMIHHOE
3aKUTaHUE.



KanmpHoe unciio BeIOMpaeTcs u3 ciaeayroiero psaa uyucen: 8, 11, 14, 17, 20, 23, 26.
Uem Oosbllie KaIMIBHOE YHCIIO, TEM MPU OOJBINEM JaBJICHUHM B IMWJIWHIAPE W OOJIbIIEH
TeMIiepaType cmocoOHa paboraTh cBeya. MapKuUpOBKa CBEYH BBHITIOJNHACTCS C
npumeHeHueM OykB u mudp. Ilpumep — cBeua A20/IB. IlepBas OykBa B MapKupOBKE
ceeund (A wiu M) obo3HauaeT MocaJO4YHBIN AuaMeTp pe3bObl Ha Kopryce: A — pe3bda
M14x1,25;— pe3pba M18x1,5. Bropsie ogHa wnu e Hu@psl (B HALLIEM MPU-MEPE — YUCIIO
20) obo3HauaroT KanuwiabHOEe uucio. Jlanee ciaeayror OykBel H wnm [, o6o3Hauaromiue
JUTMHY pe3b0oBoi yactu cBeun: H — mmuna pe3pOsl 11 MMm; [ — mimHa pe3nObl 19 M.
[Tocnenusis Oykea (B wnu T) (B mamem npumepe OykBa B) o3HawaeT cienyromiee: B —
BBICTYIIAHHE TEIJIOBOTO KOHyCa H30JsTOpa 3a Topel Kopmyca; T — repMeru3anus
COEAMHEHHUS U30JISITOPA C LIEHTPAIBHBIM 3JIEKTPOJOM C IOMOIIBIO TEPMOLIEMEHTA.

Jlnuny pe3pOOBOM YacTH, paBHYO 12 MM, OTCYTCTBHE BBICTYMAHHS TEIJIOBOTO
KOHYyCa 3a TOpel] KOpITyca U TePMETU3ALNIO EHTPAIBLHOTO AJIEKTPOIa UHBIM T€PMETUKOM
(Kpome TEepMOILIEMEHTa) He 0003HAYAIOT.

[TonGop cBeuel 3akuraHusi K JIBUTATENI0 OCYIIECTBIISIETCS C yUYETOM OOECIeUYeHUs
HAJIEKHON palbOThl CBEUEW M ABUTATENS MPU BEPXHEM W HUKHEM IIpejesiax TEIIOBOM
XapaKTEepPUCTUKHU cBeur. BrIOOp cBedeil Mo BepxHEMY Mpeeny TEIIOBON XapaKTEPUCTHKU
MPOU3ZBOJUTCS HA PEKUME MAKCHMAIbHON MOIIHOCTH JBUTATENSI TPU HOMHUHAIBLHOMN
YaCcTOTE BpAIllEHHUs] KOJIEHYATOro Baja W yIJIaX OIMEPEKECHUS 3aKUTraHusi 0ojiee paHHUX
(mpumepHO Ha 5°), 4yeM onTUMalibHbie. Ha »TOM pexkumMe HE JO0MKHO BO3HHUKATH
KallnIbHOE 3akuranue. BeiOOp cBeur 1Mo HUKHEMY NPTy TEIJIOBOM XapaKTepU-CTUKU
MPOU3BOJIUTCS HAa PEKUMAX XOJOCTOTO XOJa, MPUHYIAUTEIBLHOIO XOJOCTOTO XOJa W Ha
peXrMax MaJIbIX HArpy30K JBUTATENS.

Heo6xomumo 0co00 MOTYEpKHYTh, YTO 3aMEHa CBEYEH He J100aBJIsCT JBHUTATEIIO
JOTIOJIHUTEJIbHOM MOIITHOCTH. 3amMeHa cBeued HeoOxoauMma JHUOO TMOcCie HMCTCUCHUS
HOPMAaTHUBHOTO CPOKA MX CITY>KOBI, TNOO MPU UX HEYJAOBIECTBOPUTEILHON paboTe B CBSI3H C
Moaudukanuert aBuratens. HeymosnerBoputTenpHas pabora cBeued  (MPOIYCKH
3a)KUTaHUs) MPUBOJUT K CHIDKEHHUIO MOIIHOCTH JABUTATENs, YTO MPOTUBOPEUUT Ca-MOU
TJIABHOM 1IEIM MOJIM(DUKAIIMN — YBETUYEHUIO MOIITHOCTH.

Eciu naBurarens MoauUUIMPOBAH HE CIUIIKOM KapAWHAIBHO, TO JOMYCTHMO
UCIIOJIb30BAHUE €r0 «POIHBIX» CBEUYEH, PEKOMEHIIOBAHHBIX 3aBOJIOM-H3TOTOBUTEIIEM
aBTOMOOMUJIS, MOCJIE€ PETYJIMPOBAHUSI UM K€ PEKOMEHIOBAaHHBIX 3a30poB. [Ipu cepnezHoi
MOJAU(PUKALINU TBUTATENSI €My HY>KHBI CBEUH JPYTroro TUIA U JApyras yCTaHOBKa 3a30POB.

[lepBoe, Ha uyTOo Hamo oOpaliaTh BHUMaHWE: BHJI BCEX CBEUYEH JOJKEH OBITh
onuHakoB. OTiWyuMe OJHOW CBEUM OT JPYyTHX O3HAYaeT HaJU4Yue MpoOIeMbl Yy
COOTBETCTBYIOIIETO LUIUHIPA.

CBeun KOHCTPYHPYIOTCS [l paOOThI MPHU OINpPEJEICHHON TemIepaType (Auana3oHe
Temrneparyp). BbeiOop cBeun ecTh KOMIIPOMHUCC, O3HAYAIOUIUN YAOBJIETBOPUTEIHHYIO
paboTy cBeuM Ha OOJIBIIMHCTBE HArPY30UHBIX U CKOPOCTHBIX PeKUMOB. OTHUM U3 MyTen
YMEHBIIIEHUS Tpo0JeM CcO cBeYaMu TNpu  MOAUPUKAIMUA  JBUTATENST  SIBIISICTCS
UCIIOIb30BaHUE KOHACHCATOPHOM CHCTEMbl 3a)KUTAHUS TOBBIIIEHHONW MOIIHOCTU C
3aMEHOM KaTyIIKA M BBICOKOBOJBTHBIX MPOBOJOB. DTO MO3BOJUT JBUTaTENI0 yCTONYHMBO
paboTaTh Ha OOJIBIIMX CKOPOCTSX BpAIlEHUs KOJIEHYATOro Baja
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Tema 4 Opranunszanusi nepeodOPy10BaAHMS ABUTATEJIS
1. U3yuenue (a3 razopacnpeaesieHusi M UX BJIUSIHUA HA MOIIIHOCTH M KPYTAIIUiA
MOMEHT

st yBenmueHust kKo UIIMEHTa HAMOTHEHUS IIWINHAPOB JABUTATENSI HEJJOCTATOYHO
YCOBEPIIIEHCTBOBATh TOJBKO BIYCKHON TpaKT, CHIKAs COMPOTHBICHHE BO3IYITHOMY
notoky. HeoOxogmmo Takke IHpe OTKPHITh BIYCKHBIE M BBIMYCKHBIC KialaHbI,
yACPKUBAS UX OTKPBITHIMU KaK MOKHO JIOJIBINIC, M YBEIUYUTH IPOXOJIHBIC CEYCHUSI OKOH,
yepe3 KOTOphie B IWJIWHAPHI TIOCTYMAeT CBEXHUH 3apsj BO3AyXa H  YAAISIOTCS
oTpaboTaBIIMEe Ta3bl. JTO MOTpPeOyeT  Ccepbe3HOM  AOpPAadOTKM  KOHCTPYKUUHU
ra3opacrnpeeIMTeIbHOTO ~ MEXaHW3Ma,  HalpaBJICHHBIX  HAa  u3MeHeHue (a3
ra3opacrpeeneHus.. Takne W3MEHEHUS  KOHCTPYKIIMW  JBUTATENS  KaXyTCS
TPYIHOBBITIOJHUMBIMH, HO 3Ta MpoOjeMa J0JDKHA OBITh pEIIeHa, T. K. UMEET OYCHb
oonpiioe 3HaueHue. OMUOKM 3/€Ch MOTYT CTOUTh HE TOJIBKO HEJOMOIyYeHHOU
MOIIIHOCTH, HO U KalUTAJIbHOT'O PEMOHTA JIBUTATES.

OO6bruno ¢aswl razopacnpeaeneHus: (OI'P) noxOuparoTcs 3aBOJICKUMU UHKEHEPAMHU
TakuM 00pa3oM, 4TOOBI 00ECTEeUNTh JKCTPEMAIbHOE 3HAYCHHE KaKOro-IM0O OJIHOTO
HamOoJiee BAXKHOTO TAapaMeTpa, Hampumep, cpeaHero 3G(EKTUBHOTO 1aBIICHUSA,
KPYTSIIETO MOMEHTa, YIeIbHOTO J(M(PEKTUBHOTO pacxoia TOIUIMBA, COACPKAHUS
TOKCUYHBIX KOMITOHEHTOB B OTpabOTaBmIMX Ta3ax U T. m. Jlist sToro momOuparoTcs
po(wIIA BITYCKHBIX W BBITYCKHBIX KYJAYKOB PACIPEACIUTEILHOTO Baia, OMPEISISIONTNE
BpPEMSI-CEYCHNE OTKPBITHS KJIAaNaHOB, U B3aUMHOE PACIIOJIOKEHUE PACTIPECITUTEILHOTO U
KOJICHYAaTOTO BaJiOB, OT KOTOPOTO 3aBHCSIT MOMEHTHI Hadajla OTKDPBITHUS W 3aKpPBITHS
kananoB. M3meHnenue npoduieil KyJaukoB pacipeaeuTeI-HOTO Bajla Herlesiecoo0pa3Ho
W3-32 3HAYUTEIHHON CIIO)KHOCTH W HEIOCTATOYHOM HAJIEKHOCTH COOTBETCTBYIOIIETO
UCTIOJIHUTEITLHOTO MEXaHN3Ma
VW CHIDKEHUSA 10 JTOW TMpUYMHE HAJACKHOCTH JABUTarens B 1enoMm. llostomy mnpu
BBEIOpDAHHBIX B TMPOIECCE TOBOJKM MPOPWISIX KyJIauyKoB JallbHEWmui moaoop (a3
ra3opacnpeieicHus] OOBIYHO 3aKII0YAeTCs B YCTAHOBKE TAaKOTO MOMEHTAa HadJalia
OTKPBITUS KJIANaHOB, TPH KOTOPOM MPOUCXOAUT Oojiee 3()PEeKTUBHOE HAMOTHECHUE
IIUJIMHAPOB CBEKUM 3aPSIOM.

st TOHKOM HacTpoliku (a3 razopacnpeliesieHUusT Ha paclpeiesuTeIbHbIN Bal
YCTaHABIMBAETCS pa3pe3Has MmiecTepHs (peryimpyemasi 3Be3/I0YKa), IMO3BOJISIONIAS
U3MCHSTH TOJIOKEHUE €€ 3y0uaToro BEHIla OTHOCHTENBbHO cTymuilbl. Ha puc. 1 mokazan
OJIMH U3 BapUaHTOB PETyJHPYEeMOW 3BE3J0UYKH, COCTOSIIEH W3 ABYyX 4dacteil. OTycTuB
OOJTHI, MOXKHO TOBEPHYTh BHYTPEHHIOIO CEKIIMIO, CBSI3aHHYIO C BaJlOM, OTHOCHUTEIHHO
HAPY)KHOUM CEKIIUU, HA KOTOPYIO HAJIET 3y04aThlii peMeHb, OCYIIECTBISIONNNA TPUBOI OT
KOJICHYATOTO Bajia JABUTATENsA. Perymupyemas 3Be370Yka UMEET SCHYIO MapKHUPOBKY IS
KOPPEKTUPOBKH yTJIa onepexeHus. /[nana3oH peryJIupoBKH yria ONEPEeKCHUS] HAXOIUTCS

00BIYHO B TIPEEiIax oT 5 10 10 TpaaycoB MOBOPOTa KOJCHIATOIO BaJia.
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Puc. 1. Perynupyemas 3B€3704Ka IPUBOJIA PACIIPEACIUTEIILHOTO Bajia

Ecnu pBurarens uMeeT TONBKO OJMH BEPXHUM PACHPENCIUTENBHBIA B, TO
NOHAI00MTCS TOJBKO OJHA peryjupyemas 3Be3nouka. Ha takoMm nBuratene ¢asbl MexXIy
BIIYCKHBIMA M BBIITYCKHBIMU KyJauKaMWd HM3MEHHUTh HEBO3MOXKHO, IMOCKOJbKY M T€ M
Ipyrue KyJaukKd HaxoIiATCS Ha OJHOM M TOM »ke Bay. Ha nBuraremsax ¢ IByms
pacrpenenuTeNbHbIMU BajlaMu, TAE KaXAblii BaJl IPUBOJIUTCS CBOEU 3BE3JI0UKOM, UMEETCS
ropazo OOJBIIMI TPOCTOp MJisi PEryJupoBOK. MeHsisi TMOJO0XKEHHWE BIIYCKHOTO U
BBIIIYCKHOTO BaJIOB OTHOCHUTEJIBHO 3BE3/I04E€K, MOXXHO HACTPOUTh HEOOXOIUMOE
nepekpoiTie (a3 razopacrpeeaeHms..

D10 0AMH U3 (PaKTOPOB, KOTOPHIM OTIMYAET PErYJIUPOBKY (a3 razopacrnpeacieHus
JIOPO’KHOTO aBTOMOOMJISI OT TOHOYHOro. Yem Oosblile MEpeKphHITHE KIANAHOB, TEM
OOJIBIIIYIO MOIITHOCTD JBUTATENh Pa3BUBACT HAa BHICOKMX YACTOTaX BPAILLEHUS KOJIEHYATOTO
Bajla. Ho 1mpm 5TOM HECKOJBKO CTpagaeT HWXKHAA 4YacTh BHEIIHEW CKOPOCTHOM
XapaKTEPUCTUKHU

TIOHMHIOBBIE 3BE3/I0YKHM IIPUBOJA PACHPEACINUTEIbHBIX BaJOB H3TOTOBJIEHBI, KakK

IpaBuiIO, M3 ATIOMUHUEBOTO CIUIaBa C AHOJAMPOBAHHBIMU MOBEPXHOCTSMHU TOJyOOro,
KpacHoro, (UOJETOBOTO WM cepedpucTtoro 1BeToB. OHU BBITISIAT KOJOPUTHO W,
HECOMHEHHO, YKpacsiT MOTOpPHOE OTJEJeHHe, OCOOCHHO IMpPU OTCYTCTBUU KPBIIIEK
pacupenenuTeNbHbIX BaJOB. EIWHCTBEHHBIM M TJABHBIA HENOCTATOK JABUIATENs CO
CHATBIMU KpPBILIKaMU 3yOUaTOro peMHs 3aKIHYaeTCs OMACHOCTH IONaJaHus B IMOJOCTb
pPEMHsI IIOCTOPOHHEro Imnpeamera. EciM 3TO CIydyuTCcs, TO C JBHUIarejieM MOXKHO
pacnpoInarbcs. YUMUTHIBas, 4YTO COBPEMEHHBIE aBTOMOOWJIbHBIE JBUTATEIH SIBISIOTCS
BBICOKOOOOPOTHBIMU, MOYKHO YTBEpPXKIaTh, YTO JAajbHEilIee (OpCHpOBaHHE UX IMyTEM
NOBBIIIEHNs 4acTOThl BpamieHus KB sBisercs Mano nepcrnekTuBHbIM. OCHOBaHUN IS
TaKOTO BBIBOJIa HECKOJBbKO. BO-mepBbIX, IpHU BO3pacTaHUU YHCIa 00OPOTOB HEM3OEKHO
NOBBIIIAIOTCS MOTEPU HA TPEHHE B MOJIMIMIHUKAX W B CONPSIKEHUH TMOPUIHEH C
UWIMHAPOBBIMU BTYyJIKaMU (TalbllaMH), pacTyT MOTEPU HA OCYIIECTBIEHUE HACOCHBIX
XOIOB M T.I., YTO BeAeT K yMmeHblIeHHI0 MexaHndeckoro KIIJI wm cHmkeHuro
SKOHOMMYHOCTH ABUTATENS. BO-BTOPBIX, 3TO BEAET K YMEHBIICHUIO pECypca JABUTATENS.
[TosToMy nmanHbli ciocoO (GopcupoBaHUS HAXOAUT MPUMEHEHUE JIMIIb Ha JBUTATENSIX
CHOPTUBHBIX aBTOMOOWJIEH, NpeJHa3HAYEHHBIX Ul YCTAHOBJIEHUS PEKOPIOB CKOPOCTH U
HE NPETEHIYIOIUX HA JOJITOBEYHOCTb.
OgHuMu W3 BaXKHEHUIMX 3JEMEHTOB TIa30pacClpEelEeIMTEIbHOIO MEXaHW3Ma SIBIISIOTCS
kinanansl.  Kmamanel — fnBuratens  BHYTPEHHEro  CropaHus  (QyHKUMOHMPYIOT B
IKCTPEMANBHBIX YCIOBUAX. OHM IMOJABEPKEHBI COBMECTHOMY JEUCTBUIO MEPEMEHHOMU
MEXaHUYECKON HATPY3KH, BBICOKOM TEMIIEpATyphl, N3HOCA, KOPPO3UH U 3po3uun. Bo Bpems
paboThl ABUTATENd TEMIEpaTypa HarpeBa roJIOBKM KiarmaHa moxer gocturate 800° C,
CTEP)KEHb  HAarpye€H UUKIMYECKUMH  pACTATMBAIOIIMMU  YCWIMSAMHU  MPYKUHBI,
NOBEPXHOCTh CTEPXKHS MOJIBEPraeTcsi CHIIBHOMY BO3ACHCTBUIO (DAKTOPOB TPEHHUS, TOPELl
CTEP>KHS MCIIBITHIBAET NHTECHCUBHBIE KOHTAKTHBIE Harpy3kd. Kiiananel u cenna KiarnaHoB
MOABEPTAIOTCA U3HOCY B PE3YyJIbTATE YAAPOB FOJOBKH KJIallaHa O CEIJI0, MOBTOPSIOIINXCS
¢ 0OJIBIION YaCcTOTOM, KOPPO3UOHHOMY JEHCTBUIO arpECCUBHBIX OTPA0OTABIIUX Ia30B MPHU
IOBBIIICHHON TEMIIEpaType, a TAKXKE dPO3UOHHOMY JECHCTBUIO CTPYH ra3a M IIPOLYyKTOB
HETOJHOro cropanus Torumsa. [locie HekoToporo nepuoja, padboTsl CeI0 MOKPHIBAETCS
HarapoMm, KOTOPBIN 0] BIMSHUEM BBICOKOW TEMIEpAaTypbl HAKaJIsAETCs, YTO IPUBOJUT K
BBDKUTAHUIO OIOPHOW IMOBEPXHOCTH KJIANIAHA U IOTEPE TEPMETHUYHOCTH.



'epMeTHYHOCTh KJAaaHOB, B CBOK Oue€pellb, NPUBOAUT K HApyIIEHUSAM B padoTe
JBUTATEIISl, K KOTOPBIM OTHOCSITCSI 3aTPY/IHEHHBIN 3aIlyCK, YMEHBIIEHUE MOILIHOCTH U .
[Ipu sTomM uyepe3 oOpa3oBaBIIMECS ILEIW IOJ BBICOKHM JABICHHEM MPOXOAUT CTPYys
ropsiuux pabouMx ra3oB, CHJIBHO HArpeBalOIIMX TOJIOBKY KiamaHa. BcnencTtBue Takoro
HarpeBa Kpasi rOJIOBKM MHOJNPABISIOTCA M KianaH paspymaercs. C Te4eHHEeM BpPEMEHU
MaTepHall KjianaHa MOXKET HACTOJIbKO CHU3UTh CBOIO IMPOYHOCTh B PE3YJIbTATE BHITOPAHUS
HEKOTOPBIX KOMIIOHEHTOB CIUJIaBa, YTO BO3MOXEH [aXE€ OTPbIB TOJOBKH OT CTEPXKHS
kjanaHa. Ha ”HTEHCMBHOCTB M3HOCA Ce/leNl KJIAMAaHOB BIMSET TAK)KE COCTAB BCAChIBAEMOM
B IIIJIMHJIPBI cMecu. Benu cMech cnumikom OeHy10, TO CropaHue MPOUCXOAUT IpH OoJiee
BBICOKOM TeMIeparype U KOPPO3MOHHOE ACHCTBUE OTPabOTABIIMX Tra30B OKAa3bIBAETCS
cwibHee. Koryma cmech ciumikom 6oraTa, cropaiue UJIeT MeJIEHHEe U Mpu 0ojiee HU3KOU
temneparype. HecropeBime Ttspkenble (ppakivy TOIUIMBA YCKOPSIOT OCAXKICHHE CIIOS
Harapa, KOpPpPO3HMOHHO-arpECCMBHOTO K Marepuainy kianaHa. llostomy Kk KianaHam
OPEIBSIBISIIOTCS  OYEeHb JKECTKME TEXHHYECKHE U KAyeCTBEHHbIE TpeOOBaHMUS.
XapakTepHbIMH Je(eKTaMH BBITYCKHBIX KJIAMaHOB SIBJISIOTCS HMX MPOropaHUe W
3aBUCaHWe, OOpBIB KIAMAHHBIX TapeyoK (TEPMHUYECKOE paspylleHue [IoHbIKa). Ha
BBIIIYCKHBIE KJIallaHbl puxoauTcs 10 12% oOuiero yncia oTka3oB 1o auzento. OCHOBHas
noJist 0TKa30B (0koj0 60 %) cBsizaHa ¢ paspylieHHeM pabouyuX MOMCKOB KJIAMaHOB U MX
celen u3-3a 0o0pa3oBaHUs TIYOOKMX pPAKOBUH, TPEOYIOIIMX MPOTOYKA M MPUTUPKH.
HaGnrogaeTcss Takxke H3HAUIMBAHUE CTEP)KHS [0 JJMHE M HANPABISIONMIMX BTYJIOK.
(CnemyeT OTMETUTD, YTO BBITYCKHBIEC KJIAMlaHbl U CE/JIa U3HAIMBAIOTCS rOpa3ao ObicTpee
BIIYCKHBIX, TaK KakK HMX KOppO3usl pa3BUBaeTcs HHTEHcHBHee). Haumbonpimmii ypoH
BBIITYCKHBIM KJIallaHaM HaHOCHUT I'a30Basi KOPPO3HUIL.

["a3oBast KOppoO3us — KOPPO3Us METAIIIOB, BhI3bIBa€Mas IEHCTBUEM IAPOB U I'a30B OOBIYHO
IIPY BBICOKMX TeMIIepaTypax MeTailibl OKUCIISIFOTCS KUCIIOPOJAOM, ITApaMHU BOJbI, OKCHIOM
yIaepoJa, OKCHUIOM CEpPbl IO CIEAYIOIIMX YypaBHEHMsX. /[ KiamaHOB HCIONB3YETCs
BCET/Ia KapOCTOWKas (4aIrie BCero XpoMucTas) cTaib, comepxkamas 8-15% Cr, 2-3% Si,
0,45%. CeromHsa s JIy4IIerO HAIlOJIHEHUS ULWJIWHIPOB TOIUIMBOM HMCHOJIB3YHOTCS
MHOTOKJIalIaHHbIE CUCTeMBl. WX uHciio MoOXeT JocturaTth natu. B 3tom  ciyuae
KOJIMYECTBO KJIAMAHOB Ha IWIMHIP (QUKcUpyeTcs B 00o3HadeHuM apurareis. OObIYHO
¢da3bl razopacnpesiesieHUus] HACTPAWBAIOTCS WM JUJIi CKOPOCTHOTO PEXHMa, OJIU3KOTo K
HOMUHAQJIBHOW MOUIIHOCTH  JBUrateis (ObICTPOXOJHAs pEeryjJupoBKa), WIH IS
CKOPOCTHOTO PEXHMMa 30HE MAKCUMAJIbHOTO KPYTAIIEr0O MOMEHTAa (THMXOXOJHAsi PEryJiu-
poBka) (puc. 4.2). bonee OnaronpusaTHbIC YCIOBUS IS BbiOOpa 3(dekTuBHBIX (a3
ra3opacnpeziesieHus UMEIOTCsl y JIBUraTesiel ¢ JIBy-Msl paclpeieauTeIbHbIMU BalaMu. Y
TaKUX JIBUTATENeW KaKIbli paclpefeNUTeNbHbI  Bal yOpaBisieT JMOO TOJBKO
BITYCKHBIMHU, JIUOO TOJIBKO BBIITYCKHBIMU KJIallaHAMHU.
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[Ipu ynpaBiieHHM KJIallaHaAMU € MIOMOILBIO TOJIBKO OJHOTO PACIpPENEIUTEIBLHOTO Bala
MO>XHO 3(()EKTUBHO HAcTpauBaTh (ha3bl razopacnpeieeHUs] WIN TOJIbKO JUIsl BIYCKHBIX,
WIM TOJBKO JUIsl BBIMYCKHBIX KiamaHoB. Hactpoiika (a3 razopacnpeneneHus JOJKHA
BBIIIOJIHATBCS B YCJIOBUAX MCIBITATEIBHOIO CTEHJA, ITO3BOJIAIOLIETO IMPOU3BOJUTH
Harpy3Ky JBHUIarTelisl 10 BHELIHEW CKOPOCTHOM XapaKTEPUCTHUKE W KOHTPOJIUPOBATH BCE
HE0OXO0IUMbIE MTApaMETPHI.

PacnpenenurenbHbIi BaJI 15 GOPCUPOBAHHOIO ABUIATE/IA

CymectByer © Jpyroil cmnoco0 yBEJNIMYEHHS HAMOJIHEHUS UWIMHAPOB. OH
3aKJIFOYAETCsl B 3aMEHE IITATHOTO PACHPEACIUTEIBHOTO Bajla HECTAHAAPTHBIM C
pacumipeHHbIMU (DazaMu TazopacrpezeneHuss. HecranmapTHbIN pacnpenenuTebHbIA Ball
uMeeT OOJIBIINYIO0 BBICOTY MPOGUIs KyJIauyKOB, YTO IMO3BOJIAET YBEJIMUUTh XOJ] KJIAIAHOB U
TE€M CaMbIM U3MEHUTH UX TPOXOTHOE CEUCHUE.

PacripenenurenbHblil Bai SBJISIETCS OJHUM M3 BAXKHEHMIIUX JJIEMEHTOB CUCTEMBI
razopacrpezielieHusi JBUTATENsi M OKa3blBaeT pellaloliee BIWSHUE Ha €ro padory.
CyluecTBYIOT TpH BaXKHEHIIUX MapaMeTpa KOHCTPYKUMU pPacHpeAeUTEeNbHOTO Baja,
KOTOpbIE YMPaBISIOT (OPMOM BHEIIHEH CKOPOCTHOM XapaKTepUCTUKU JIBUTA-TEJIS:
NoAbEM KJamaHa, MPOJOJDKUTEIIBHOCTh OTKPBITOTO COCTOSHMS KiamaHa | a3kl
ra3opacnpeiesicHus.

Iloovem knanana npencraBiseT COOOM MaKCHMaJIbHOE PACCTOSTHHUE, HAa KOTOPOE
KJIAIaH OTXOJUT OT CeJIa.

Ilpoodonsicumenvnocms OMKpPHIMO20 COCMOAHUA KNANAHA U3MEPAETCS B rpagycax
II0BOpPOTa KOJIEHYaToro Bajia. 3-3a TOro, 4ro ra3oBblii IOTOK MUHHMMAJEH IPU MAJIOM
oIbeME KJIalaHa, Mpo-10JKATETLHOCTh OTKPBITOTO COCTOSIHUS OOBIYHO U3MEPSIOT TIOCIIe
TOr0, KaK KJIAaH MOJHSUICS OT ceaya Ha Benuuuny 0,5 wim 1,2 mwm.

@Da3zvl 2a3zopacnpedenieHus — 3TO MPOAOIKUTEIBHOCTh OT-KPBITOTO U 3aKPBITOTIO
COCTOSIHUSL BIIYCKHOI'O U BBIIYCKHOI'O KJIAIIaHOB JBUIATellsl, BBIPAXKEHHAsT B yIUIaX
II0BOPOTa KOJICHYATOro Bayia. Bee mapamMeTpsl KOHCTPYKIMU B3aUMOCBsI3aHbl. MI3MeHeHne
OJIHOTO M3 JTUX TMAapaMETPOB BBI3BIBAET HEOOXOJUMOCTh KOPPEKTHUPOBKH APYTHX.
CranpapTHbId  pacOpeNeNUTeNbHbBIA  Bajdl MPEIACTaBIIeT CO00OM  KOMIIPOMHUCCHYIO
KOHCTPYKITUIO, O0OECTICUMBAIONIYI0 JBUTATEII0 DSKOHOMHUYHOCTH, YHUCTOTY BBIXJIONA,
YCTOWYUBOCTh PabOTHI Ha XOJIOCTBIX O0OpPOTaxX KOJCHYATOTO Baja, BBHICOKHME 3HAUYCHUS
KPYTSIIEr0O MOMEHTa HAa HWXHEM KOHIIE BHEIIHEW CKOPOCTHOW XapaKTEPUCTUKU U
HauOOJIBIIYI0 MOIIHOCTh HAa €€ BEpXHEM KoHile. Ho TeHJeHuMs TakoBa: YyBEJIMYCHUE
MOAbEMA KJIallaHa U MPOAOJDKUTEIBHOCTA €r0 OTKPBITOTO COCTOSIHUSI MPU ONTUMU3ALUAN
¢dba3 razopacnpenesieHus] YBEJIMYMBAET MOIIHOCTh JBUTaTens. I[IpoaosbKUTEeNbHOCTD
OTKPBITOTO COCTOSIHUS KJIAITaHOB HaWOOJIee 4acTO HC-TOojb3yeTcss KoHcTpykropamu J[BC



g ux QopcupoBaHus. PacnpenenuTenbHbll Bajl ABUraTeNsl MOBBIIIEHHONM MOIIHOCTH
OOBIYHO MpeAHAa3HAYeH JUId pealn3allid MaKCHUMaJbHOM MOIIHOCTH NHpPU CPEIHUX H
BBICOKMX 4YacTOTax BpaIlEHUs KojeHdaroro Bana. [loaToMy pacnpenenuTenbHbId Baj
TAKOro JBUraresis oOecleYMBAaeT 3HAYUTENBHO OOJbLIEE IEepEMELIEHUE KIalaHOB U
JOTIBIIIE JAEPKUT MX OTKPBHITHIMH. CJIEICTBUEM 3TOTO SIBISETCS YMEHBIICHUE KPYTSIIETO
MOMEHTa W YCTOWYMBOCTH pabOThl JABHTraTeslis Ha HHU3KUX YacTOTaxX BpaICHHS
KOJIEHYaTOro Baja.

Korna mpoaomkuTensHOCTh OTKPBITOTO COCTOSIHMSI KJIallaHOB CTAHOBUTCS CIIUIIKOM
OOJBIION, NBUTaTEIh OKA3bIBAETCS HE CIOCOOHBIM paboTaTh MpPHU HUBKUX YacTOTax
BpAIICHUs KOJIEHYATOro Baja, a XOJOCTOW XOJ HE yIaeTcs OTPEryJHpoBaTh B JUANa30HE
Hu-xe 2000 06/MuH. PactipenenuTenbHblid Bajl TOHOYHOTO aBTOMOOMIISE MOXKET OKa3aThCsl
COBCEM HE MPUTOJIHBIM JUIsl OOBIYHOTO JIOPOXKHOTO aBTOMOOWIS. Takoe crnernuduyeckoe
BIMSIHHE TapaMeTpPOB KOHCTPYKLUMHU pPaCHpPEIENIUTEIbHOIO Bajla HAa MOIIHOCTHBIE
NOKAa3aTen JBUTATEINs IPUBEJIO K HEOOXOJUMOCTH CO3AaHUs CEPUM TIOHUHIOBBIX pacipe-
JENUTENbHBIX BAJIOB JIJISl YIOBJIETBOPEHUS PA3IMUYHBIX KOHKPETHBIX 3aIIPOCOB 3aKa3YMKOB.
PacnipenenurensHbie Bajdbl BBITYCKAIOTCS «CTYNEHSMU» B E€AUHHUIIAX MOIIHOCTU C
3aJIaHHBIMU JTUAMa30HAMH W3MEHEHUS! 3HAYCHH KOHCTPYKTHUBHBIX MapaMeTpoB (BBICOTHI
Ky-JIa4YKOB, BPEMEHH OTKPBITOTO COCTOSIHUS KJIAlaHOB, BPEMEHU UX MEPEKPHITHS U T. II.),
YTO MO3BOJISIET MOI00paTh pacHpeeaUTeNIbHbINA Bajl K ABUTATEN0 aBTOMOOMIISL, KOTOPBIN
COOTBETCTBYET ONpEIETICH-HOMY CTHIIIO BOXKJICHUS.

Tax, Ban 1-if cTyneHH UMeeT IO CPaBHEHHUIO CO CTAaHAAPTHBIM YyTh 0OJiee BBICOKHE
KyJaykd, OOECHEeYMBAIOIIMEe HEMHOrO OOJBIIUKA XOJ KIJAlaHOB, HEMHOTO OOJIBUIYIO
IPOJOJIKUTENBHOCTh UX OTKPBITHS, a TAKKe U Ooubliee nepekpoiTie. OH TOJKEH XOPOIIO
nepxkaTth XojocTeie 000poThl oT 1000 06/MuH u Bbime. Ban 2-ii ctyneHu umeer Oosee
BBICOKME 3HAUYEHMs TeX € mapaMerpoB (¢ pabouum numamazonoMm ot 3000 mo 7000
00/MHH), HO oOecrieurBaeT HEMHOTO HEPOBHBIM X0n0cTol X0 (nmpumepHo 750 06/MuR).
Ban 3-ii ctynenun obecrnieunBaeT emie OONBIIMA XOJ KJIanaHOB, MPOJOJKUTENLHOCTh MX
OTKPBITOTO COCTOSIHUS M TIEpeKpbITUsA. OH paccyuTad Ha pabOTy B CKOPOCTHOM AHana3zoHe
ot 5000 1o 8000 06/mMuH. Uem BbIllIe HOMEP CTYNEHHU, TEM XYXKE€ XOJOCTOM XOJ, HIKE
MOIIHOCTb JIBUTaTeJIsl B HU)KHEW 4aCTU BHEIIHEHW CKOPOCTHOM XapAaKTEPUCTUKH, XYXKE €ro
TOIUIMBHAS 3KOHOMHYHOCTb, HO 3aTO BBIIIE MOIIHOCTh IPH BBICOKMX 000pOTax
KOJICHYaToro Bajia. Banbl Bblmie 3-i CTymeHM NpeAHa3Hau€Hbl TOJBKO JUISl JBUraTesen
TOHOYHBIX aBTOMOOUJIEH.

[Ipu BbIOOpPE TIOHMHTOBOTO pACHpPEICIUTEIBHOTO Bajla YacTO MPUXOAUTCA
IPE0J0JIEBATh MCKYLIEHUE MOCTABUTh Ha JBUTATENIb Bajl KaK MOXKHO OOJIbLIEH CTYIEHH,
TeM 00Jiee YTO CTOMMOCTh BAJIOB OOBIYHO HE 3aBUCUT OT CTyINEHEW MOLIHOCTH. Takas
cTpareruss He Bcerga ce0s omnpasabiBaeT. llepebop B BeIOOpE HOMEpa CTyIEHHU
pacTlpeeIuTeIbHOTO Baja MOXKET MPUBECTH K TOMY, YTO B OOBIUHBIX JOPOMKHBIX
YCIOBUSIX MOJU(DUIIMPOBAHHBIA aBTOMOOWIIb OKa)XeTcsl Xyxke ucxomHoro. Heobxomumo
TaK)K€ MPUHUMATh BO BHUMAaHHUE T€ U3MEHEHHUS, KOTOPhIC YK€ BHECEHbl B KOHCTPYKIIHIO
neuratens. HexoTtopeie npoduian KynadyKoB paclpeAesuTEeIbHOT0 Baja CHEIUATbHO
pa3paboTaHbl JJig JBUTaTeled C HAJIIyBOM, C YBEIUYCHHOW CTENEHBIO CHKATHUS WU
paboTaromux ¢ J00aBKaMu OKCHa a30Ta.

[Tocme ycTaHOBKM HOBOTO TIOHHMHTOBOTO pPAcCIpEeAETUTENIbHOTO Bajla CIEAYyeT
0053aTeIbHO MPOBEPSTH 3a30Pbl MEXKAY KJIallaHAMU JTHUILEM MOPIIHA. YBEIMUYEHHBIH X0/
KJIallaHOB MOXET NPHUBECTU K CTOJKHOBEHHUIO MX C TOPIIHEM, OCOOEHHO eciu Obuia
npouutdoBaHa TOJOBKa OJIOKA HMUIWHIAPOB WU OBLIM YCTAHOBJIEHBI 00JIE€ BBI-COKHE



MOPITHY ISl yBEIUYCHUS CTeneHU cxkaThs. OOBIYHO pacrpeaenuTeIbHbIe Baibl 1-i u 2-i
CTyNEHeW Takux MpoOJjeM Ha CTaHIAPTHOM JBUTATENIeé HE BBI3BIBAIOT, HO yOEIUTHCS B
TOM HYKHO. Bce mopmHeBble ABUTAaTENM BHYTPEHHETO CTOPaHUs HMMEIOT, IO KpanHeu
Mepe, OJWH pachpeleauTeNbHbld Bajd. OIuH pacrpeieUuTeIbHbI BaJl BBITOIHSIET
NBOMHYIO paboOTy: OH OTKpBIBA€T KaK BIYCKHBIC, TaK M BBITYCKHbIC KJamaHbl. A Ha
JBUTATENISIX C JBYMsI pacHpelelUTeIbHbIMA BajlaMU KaXKIbIM Ball YMPaBIseT TOJIBKO
CBOMMHU KJIallaHaMU — JIMOO BITYCKHBIMU, JIMOO BHIMYCKHBIMH. OOBIYHO JBUTATENb C OJHUM
pacmpenenuTeIbHBIM BaJIOM MMEET IO JIBa KJalaHa Ha IWJIWHIpP, a JBUTaTelb C JBYMS
pacmpenenuTeIbHBIME BaJlaMd — YEThIpE KJalaHa Ha MWIMHAP. BONBIIMHCTBO CTaphix
ABTOMOOMJIBHBIX JIBUTATEJIC HMMEIOT IO OJHOMY BITYCKHOMY OJIHOMY BBIITYCKHOMY
kianany. OJHaKO B COBPEMEHHBIX JIBUTATENISAX HA KAXKIBIN [MUJIUHIP TPUXOAUTCS IO TPH,
YeThIpe KJIanaHa, a B HEKOTOPBIX JIBUTATENSAX U BCE MATh, XOTS pacHpeeIUTEIIbHbINA Bajl
TOJIbKO OJiMH. Yale Bcero JBHUrareilb UMEET MO JiBa BIYCKHBIX BBIITYCKHBIX KjaraHa Ha
MWIMHAP, TaK YTO B YETBIPEXIWIMHIPOBOM JBUTATeNlie paboTaroT 16 KiamaHoB.
VYBenuyeHne KOJIUYECTBA KIIAMaHOB TMOBBIIAET 3(G(HEKTUBHOCTh pPabOTHI JBUTATEN,
MIOCKOJIBKY OOECIeUYMBAECTCSl JIy4lllee HAMoOJHEHUE IWIMHIPOB paldodeil CMEchi0 U
yaajieHue oTpaboTaBIIuX Ta3oB. Tem He MeHee, YIpaBJICHUEM OOJIBIIUM KOJIUYECTBOM
KJIAMIaHOB JTyYIlle CIPAaBISIOTCS JBA PaCHpeleNUTENbHBIX Bajia, MOITOMY COBPEMEHHBIE
JIBUTATENIM C OOJIBIIMM KOJMYECTBOM KJIAlMaHOB HMMEIOT, KakKk TpPaBWIIO, JBa
pacmpenenuTebHBIX Baja.

pr)KI/IHbI KJIAIIaHOB U KJIallaHbI

Hukakas Mmonudukanus 31€eMEHTOB Ia30paclipeAeIuTeIbHON CUCTEMBI IBUTATENs HE
UMEET CTOJIb BaKHOTO 3HAUEHHUs, KaK MOAM(HUKAIUS KiIamaHHbIX MpyxkuH. [Ipu pabote
JBUTATENSl paclpeeiuTeNbHble Bajbl (WIM OJWMH Bajl) BpalllalOTCid C OYEHb OOJBIION
YTJIOBOM CKOPOCTBIO, 3aCTABIISIS KaaHbl 04€Hb OBICTPO OTKPBIBATHCS
U3aKpeIBaThcs. EAMHCTBEHHOE, YTO 3acTaBisieT KJIalaHbl TOYHO CJIEN0BATh 3a MPOQuiieM
KyJIauKOB, 3TO — KJIallaHHbIE TIPYXUHBI (pucC. 4.3).

Korna B mporecce peryiaupoBanus (a3 razopacnpeaeneHus: Judo mpHu yc-TaHOBKe
TIOHUHTOBOTO  Bajla  NPOJOJDKUTENBHOCTh  OTKPBITOIO  COCTOSIHMSL — KJIa-IaHOB
YBEIMYMUBAETCS, TO BpEMs, HEOOXOJIMMOE Ui MEePEeMEIICHUs KianaHa W3 3aKpbhITOro
MoJIoXKeHHs (OT ceiJia) O MOJHOTO MOJAbeMa M BO3BpallleHUs] 00paTHO, YMEHbIIIACTCS.
Curyanus ycyryOmsieTcsi Ipu yBEIMYEHUHU CKOPOCTH BpAllleHHs] KOJIEHYATOoro (a 3Ha4MT,
pacnpenenuTenbHOr0) Bajia. BcenencTBue 3TOro BO3MOKHO BO3HUKHOBEHHE OTpPhIBA
CTEpKHSl KJallaHa OT KyJlayka WM OT KOPOMBbICIa B TOT MOMEHT, KOT/la MOPIICHb
JIBUKETCS BBEpX. B pe3ynbTaTe Mpon30iIeT CTOJKHOBEHHE KilanaHa ¢ nopuHeM. Kpome
TOTO, TIPU JIB>KEHUH C OOJIBIIMMU CKOPOCTSIMU KJIAallaHbl HAYMHAIOT BUOPHPOBATH U HE
yCHEBAIOT  OTCIEXUBaTh Mpoduiab KyladykoB. Tompko Tpu (akTtopa MOTyT
CHOCOOCTBOBAaTh  NPEJOTBPAIICHHUIO  CTOJKHOBEHUS  KjamaHa C  TOPIIHEM
dbopcupoBanHoro ABurarens. [lepBoiii — mpuMeHEHHE OCOOBIX TIOHMHTOBBIX IOPIIHEH,



UMEIO-IIIUX CIEHHAIbHBIE BBITOYKA B HUX JHUIIAX; BTOPOW — YBEIWYEHUE YCUIIMS
KJIAIIAHHBIX TPYKUH; TPETU — YMEHBIIEHHE MAacChl JIBXKYIIUXCA YacTEW KIIAMaHHOTO
MEXaHHU3Ma, CIOCOOCTBYIOIIEE  YMEHBIICHHI0  HMHEPHUOHHBIX  cwil.  [loatomy
MoAU(pUKALIUIO KJIAMaHHOTO MEXaHu3Ma HeoOXOAMMO HaYMHATh C YCTAaHOBKH Oosee
KECTKUX KJIAMaHHBIX TpYXUH. JIJIsi CHIMDKEHUS ABUXKYIIMXCS MacC B TIOHUHTOBOM
KJIAMTAHHOM MEXaHM3M€ MPUMEHSIOT CTEP)KHU KJIAlaHOB, OMOPHBIE MIAWObI U TapesiKu
MPY>KUH, U3TOTOBJICHHBIC U3 TUTAHA.

Onnako, mpuMeHsisi 60Jee )KECTKUE TIOHWHTOBBIC MPYKUHBI KIIAMIAaHOB, HEOOXO0IUMO
UMETh B BUJY, YTO MPU 3TOM 3HAUUTEIBHO YBEJIMYMBAIOTCS MEXaHMYECKHE HArpy3KH HA
MEXaHHU3M MPHUBOJA KJIAMAHOB. DTO 3aMETHO CHUXAET HAJACKHOCTh U JIOJITOBEYHOCTD
KyJQYKOB PAaCHpeJeIUTEIbHOTO Bajia, KJAMAHHBIX MPYXKWUH, CTEPKHEH KiIanaHOB W
HaIpaBIAIONMX BTYyJI0K. KpoMe TOro, mpu OoueHb CYIIECTBEHHOM YBEIIMUYCHHUM YCHIHM,
CO3/IaBa€MbIX  TIOHMHTOBBIMM  MPY>XMHAMU, HMHOTJAa CTAaHOBUTCA  MEXaHUYECKHU
HEBO3MOKHBIM TPUBOJUTH B JBIDKCHHE KJalaHbl JaXe€ MNpPH OTHOCUTEIHLHO HHU3KOU
4acTOTE€ BpallleHUs KoJeH4YaToro Baya auratesns. Camu MNPy XKUHBI HE JT00aBISIOT
MOIIIHOCTHU JIBUTATEII0, HO 0€3 UX YETKOW U HaJIeKHOU padOThl HENb3s OyeT JOOUTHCS OT
JBUTATEN KenaeMoro addexra. A BOT OT KOJIMYECTBA KJIaaHOB MOIIHOCTh 3aBUCHUT. Uem
OO0JIbIIIE KJIAMaHOB, TEM BBIIIE MOIIHOCTH JABUraTess. CoBpeMEHHbIC MOIIHBIC TBUTATEIH
MMEIOT MO YeThIpe KiamaHa Ha HwinHAp. [lodyemy ke Henb3sl OrpaHUYHUTBCS JBYMS
KJIarlaHaMU Ha MAJIWHIP, cliefiaB ux Oosbiero pasmepa? /leno B Tom, 4TO Yepe3 MEHBIIHNE
OTBEPCTHSI Ta3 TedeT ObICTpee, MOATOMY JABUTATENb pabdoTaeT 0oJiee MIABHO HAa MajbIX
CKOpPOCTSIX BpallleHUs KOJICHYaToro Bajga. MHOTHE CBEPXCKOPOCTHBIE JIBUTATENH
TOHOYHBIX aBTOMOOWJIEH HMMEIOT TOJBKO MO JBa OOJBIIMX KjanaHa Ha LWIWHIP,
nockoJbKky padora JIBC Ha Manbix o00OpoTax KOJICHUYATOrO Bajla HE MMEET IJis HHUX
pEIIAOIIET0 3HAYEHUS.

Ecnau aBTOMOOUIIE MMEET 3HAYMTENBHBIN MPOOET, TO KiamaHbl JBUTaTeIe padoTaroT
y’Ke€ HE TaK XOpOIlo, KaK UM TOoJIoKeHO. Ha M3HOIIIeHHOM JABUTaTeNe KIamaHbl TIOXO
OpWIEraloT K Cely, MOTOMY 4YTO OHH OOJITAIOTCS B HW3HOIIEHHBIX HAIMPaBIISIOMIUX
BTyJKax. M3-3a M3HOCA neTajied KJIamaHHOIO MEXaHM3Ma TEpSAETCS MOIIHOCTb U MOKET
JakKe TPOU30MTH MOBPEKIACHUE JIBUTATENs, MOAITOMY JIr00as Moaudukaus KIarnaHHOTO
MEXaHU3Ma JIOJDKHA COIPOBOXKIATHCS NMPUTUPKOM KJIAMAHOB U TINATEIBHOM MPOBEPKOU
HaIPaBIISIONIMX BTYJIOK U IPYKHH.
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Tema 4 Opranun3anus nepeo0Opya10BaHUS IBUTATEJIA

2. HOIII‘OTOBKa aTYHOB J1JIs1 MOIlI/l(l)I/IlIHpOBaHHOFO ABHIaTeE/IdA



OmauM U3 BaXHBIX (DAKTOPOB, KOTOpPHIE HEOOXOAUMO YUYUTHIBATH IMPU MOATOTOBKE
IATYHOB I MOAM(DUIIMPOBAHHOTO JIBUTATENS, SIBISAETCS TIOJHOE OTCYTCTBHUE WX
nedopmupoBanHOCTH. [laxke crerka neopMupoBaHHBIC MIATYHBI YACPKUBAIOT MMOPIITHA B
OTBEPCTUSX LWIMHAPOB IO VYIJIOM, YBEIWYMBAsT TPEHUE, YTO CHUKAET MOIIHOCTH
JBUTATENsl W YBEJIMYMBAET €ro u3Hoc. [loaTomMy mnpoBepka COOCHOCTH TMOPIIHEN U
HWJIUHIPOB SIBJIAETCS 00s3aTeNIbHOM U MEPBOOYEPEAHOM omepanueil mpu  cOopke
GbopCUpPOBaHHOTO JBUTATEIIS.

Kpome Toro, rienecoobpa3zHo nNpoBepUTh pa3Mepbl OOJBIIOT0 OTBEPCTHUS TOJIOBKU HIATyHA.
Ecnu maTyH mojBepraiyicsi MOBBIIIEHHBIM Harpy3kam OT JETOHAIlMU, TO OTBEPCTUE B €T0
TOJIOBKE MOXKET OBbITh Je(OpMHUPOBAHO WIIM YBEIMYeHO. BcnencTBue 3TOro MOXKeT
NPOM30UTH MPOBOPAYMBAHME BKJIAJBIIICH IIATYHHBIX IOAIIMITHUKOB H TOJOMKa
JBUTATEIIS.

Ecnu nBurarens Oymer paboTaTh MPU BBICOKMX CKOPOCTSX BPAIICHHS KOJICHYATOTO BaJia
(6omee 6500 06/mMuH), TO Jydylle MOAOOPAaTh OTBEPCTHE CO CTOPOHBI OOJBIIOrO KOHIIA
mIaTyHa TakK, 4TOOBI €ro pa3Mepbl YKIAAbIBAINCh B HIDKHUN Mpeaen Moy J0MycKa,
OTOBOPEHHOTO  (UPMON-TIPOM3BOAUTEIEM. OTO MaKCUMAIbHO YBEIMYUT OOXKaTHe
MOJIIMITHAKA, YTO YMEHBIIMT PHUCK BbIX0oAa ero u3 crpos. Creayer MOMHHUTH, YTO
TIOJIIIMITHAK B OTBEPCTUH YJEP>KUBACTCS CHUIIOW TPEHHUsA, a HE S3bIYKaMH Ha BKJIQIbIIIAX.
CrnenoBarenbHO, TPEOYETCsl TOUHBIN BHIOOD MOCAJIKH.

Ecinyr  1NOBBIIEHHBIE MOIIHOCTHBIE ITOKAQ3aTE€NM JBUrATeNs JOCTUTAKOTCS 34 CYET
YBEIIMYEHUS €r0 CTENEHU CHKATHsl, TO BaXXHO HMCIOJI30BaTh IIaTyHbI, U3TOTOBJIICHHbBIC U3
JYUYIINX KOHCTPYKIIMOHHBIX MaTepHalioB M 00pabOTaHHBIC Ha Jy4IlleM OO0OpYIOBaHUU.
Huskoe oxTaHoBoe 4mCIO OEH3MHA YacTO BBI3BIBACT JIETOHAIIMIO, 4 OYEHb BBICOKHE
JVHAMUAYECKAE HArpy3Ky, BbBI3BAHHBIE JETOHALIMENM, MOTYT Pa3pyLIATh BKJIAIBIIIN
KOPEHHBIX U MIaTyHHBIX MOJIIUITHUKOB.

OueHb BaXXHBIMU JICTAJIIMHM, OTBEYAIOIIMMH 3a HAJIEKHOCTH IIATYHHBIX MOAIIMITHUKOB,
SIBJISIFOTCST OOJITHI KpeTuieHus maTyHoB. [1o Harpy3koi 00NThl YTTMHSAIOTCS, B Pe3yJibTaTe
Yero OCJa0JISIIOTCS CUIIbl 00KaTUsl BKJIAJBIINICH, U BO3pACTaeT PUCK MX MPOBOPAYMBAHMUSI.
[TosToMmy ’xenaresbHO MPUOOPETaTh CaMble JTyUIllie, CaMble JOPOTUE MAaTyHHbIE OOJITHI.
OtBepcTue B OOJBIIOM KOHIIE IIAaTyHa B pe3yJibTaTe OHKCIUTyaTallid JBUTaTess
OTKJIOHAETCS OT WACabHOM OKpykHOCTH. [lpum wu3mMeHeHum pasmepa Oosiee yeMm Ha
nomyctumbie 0,025 MM 0ObIMHO Kpyriias (opmMa BOCCTaHABIMBAECTCS C TOMOIIBIO
noBTopHoro nuindoBanus (nepenuindoBku). OmHAKO CIAEAyeT YYUTHIBATH, YTO
nepenindoBka (pa3BepTKa) IMATYHHOW KPBIIIKH BBI3BIBACT TOSIBICHHE HEXKEIATEIbHBIX
MEXaHUYECKUX HAMNPSHKCHUN B IMMATYHHBIX OO0JTaX W B yIilaXx IUIOMIAJIOK IMATyHHBIX
00ATOB. DTW HANPsHKEHUS MOTYT TIPUBECTH K jAedeKkTaMm IIaTyHa, IMOATOMY B
(OopcUpOBaHHOM  JIBUTaTel€ HUKOIZIA HE  CIEAYeT HCIOJIb30BaTh  OMNEPALHIO
nepenuinOBKU I COXpaHEHUs IaTyHa. be3omacHee mnpuoOpectu HOBbIA. HyxHO
n30eratb MPUMEHEHHUS YK€ UCTIOIb30BAaHHBIX M BOCCTAHOBJIEHHBIX IIIATYHOB.



JlpyruM BaKHBIM TIOKa3aTeJeM IaTyHa SBISETCS €ro oomas macca. BoNbIIMHCTBO
MIATYHOB UMEIOT O0JIbIIHe 0aJaHCUPOBOYHBIC MOIYIIKK HA O0OMX KOHITAX. Y MEHBIIAs UX,
MOXHO YMEHBIIUTH OOIIyI0 Maccy maTyHa mpumepHo Ha 10 %. DTo HE yBemTUYUT
MOIIIHOCTh JBUTATEINS TPH TOCTOSHHOM YacTOTe BpAIIEHWS Bajla, HO 3aTO YJIyYIIUT
pEaKIuio Ha OTKPBIBAHUE APOCCENHHON 3aCIIOHKM KapOroparopa. YBEIHMUUTCS pa3roHHas
MOIITHOCTB JBUTATEIIS, YIIyUIIArOIIasi pa3rOH aBTOMOOHJIS.

Cpean aBTOMOOWIBHBIX CIHOPTCMEHOB — OCOOBIX MPUBEPKEHIEB MOAUDUKALIUN
JBUTATENICH — OOJBIION MMOMYJIPHOCTBIO MOJB3YIOTCS KOBaHbIE INaTyHBI. Ilporecc
U3TOTOBJICHUS TaKHUX IIATYHOB 3aKJIIOYaeTCs B cledyrolieM. MeTaminyeckas 3aroToBKa,
pasorperas 0 KpacHOTO KaJjeHHs, MOMEIIAeTCs B KOBOUYHBIN IMpecc, rae e Mpu-naercs
npuMepHas popMma OynyIie neranu. 3aTeM MmorydeHHbIH noryadbpukar oopadaTeiBacTCs
HA METAUIOPEXKYIIEM CTaHKE J/Jig TOJy4YeHHs HEOOXOIAMMBIX pa3MEpPOB M KadecTBa
noBepxHocTeil. [lomp3a OT KOBKM COCTOUT B TOM, YTO MOJEKYJBl METala TMOMy4aroT
0ojiee TUIOTHYIO YIIAKOBKY W O0pa3ylOT HYXHYIO KoH(purypamuio 03 HapyIieHUs
IIEJIOCTHOCTH MOHOJIUTA. KoBaHast KOHCTPYKIIHSI TTOJTy9aeTCsl MPOYHEE ¥ MEHBIIE CKIIOHHA
K 00pa30BaHUIO TPEILKH.

POJIaXKe UMEIOTCS Pa3HOOOpa3HbIe TFOHUHTOBBIC IIATYHBI, MMOTYYEHHBIE METOJOM KOBKH.
W3roToBUTENN TpEAararoT TIOHWHTOBBIC IIATYHBI TMOBBIIMICHHONW MPOYHOCTH KakK IS
TOHOYHBIX, TaK M I JHopokHBIX BapuanToB JIBC. K maTyHam mpuiaraetcs Kpernex
BBICOKOW TIPOYHOCTH, OHH XOpOIIO OTOAJaHCHPOBAHBI, MPUYEM II0 CPABHEHUIO CO
CTaHAAPTHBIMU OHU HE TOJILKO MPOYHEE, HO U JIeTYe, CJIeI0BaTEIbHO, UMEIOT MEHBIIUN
MOMEHT MHEPIIMU BO BpaIaTeIbHOM JBUKEHUU.

Hekotopsie QupMbl BBITyCKAIOT KOBaHbIE KOJICHUAThIE Bajbl [JII COBPEMEHHBIX
dopcupoBanubix nBurareneil. Hampumep, ¢upma Honda BbeImyckaeT cTaHgapTHBIE
KOBaHbIE KOJICHYAThIC BaJIbI JIJIsi CBOMX JBHrarescii. KoBanbie KoJieHUATHIE Balbl IPOYHEE
CTaHJAPTHBIX JIUTHIX BAJOB, 4 B TOHOYHOM BapHaHTE eile U jerde. Takue Bajabl ObIcTpee
HAOMPAOT CKOPOCTh BpAIICHUS BCICJACTBUEC MEHBINEH WHEPIIMOHHOCTH M TO3TOMY
MEHBIIIE HATPY’>KAIOT IIaTYHBI.
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TIOHUHT UCTOYHMKOB MUTAHUS

OCHOBHBIM HAINpPAaBJIEHUEM COBEPIIEHCTBOBAHMSI HCTOYHUKOB JIEKTPONUTAHUS JIETKOBOTO
aBToMOOUJIsl (aKKyMyJATOpHas OaTapesi, T'e€HepaTtop) SBISETCSs HMX 3aMeHa Ha OoJee
3¢ peKTUBHBIE B COOTBETCTBUHU C MOTPEOHOCTSIMU aBTOBJIAACNbIIA UM HEOOXOIUMOCTHIO.
Kpome 3aMeHbl HCTOUHHUKOB 3JIEKTPONUTAHUSI HA OOJee MOIIHbIE, CYUIECTBYIOT U ApYyTHE
METO/IbI MOBBIIEHUS UX YPHEKTUBHOCTH W MPOJICHUS CPOKA CITY>KObI. AKKYMYJISITOP B
aBTOMOOUJIC BBITMIOJTHSAET TPU OCHOBHBIE (YHKIIMHM: 3allyCKaeT JABUTATellb, MOMOTaeT
reHepaTopy, KOrjaa TOT HE CIPAaBIIAECTCA C Harpy3Koil, MUTAET HEKOTOPBIEC IEKTPUUECKUE
YCTPOMCTBA, KOTJla ABUTATENIb HE paboTaeT (HampuMmep, CUTHAIN3AIUI0, MAaTHUTOIY | TIp.)
[lens TIOHMHTa aKKyMyJATOpa — TMOBBIICHHE d(P(HEKTUBHOCTH BBHITIOJHEHUS YKa3aHHBIX
(GYHKIMI, a Tak)Ke yBEIMUEHUE MPOAOKUTEIBHOCTH ero padoTsl. OCHOBHOM MOKa3aTelb,
XapakTepusyromuii akkymysstopuyto Oarapeto (AKB) ero eMkocTh, BBIpaK€HHasi B
amrep-yacax (Ad). OnHa XxapakTepu3yeT CHOCOOHOCTb AaKKyMyJiiTopa JaBaTh
ONpeeIeHHbIA TOK B TEYEHHUE OINpeesIeHHOro BpeMenu. Hampumep, emkocts 50 ammnep-
yac 03HAYaeT, YTO aKKyMYJIATOP MOKET J1aBaTh TOK B 1 ammnep B Teuenue 50 yacoB (wiu B
2 ammepa B TedeHHe 25 4yacoB U T.1.). CyUIECTBEHHBIMHU SIBIISIIOTCS TaKXKe TaKue
MOKa3aTeNM Kak IMyCKOBas W pe3epBHAs MOIIHOCTh. [lyckoBasi MOIIHOCTb— BeJIMYMHA
MAaKCUMAJIbBHOW BBIXOJHOW MOIIHOCTH, KOTOPYIO aKKyMYyJsITOp MOET BbIJaBaTh B
teueHne 30 cekyHa, npu Ttemmeparype MmuHyc 18 rpagycoB C. IDTOT mnokaszareib
XapaKTepU3yeT CIOCOOHOCTh aKKyMYJIATOpa 3allyCKaTh XOJOAHBIA aBUTaTeNb. PesepBHas
MOIIIHOCTh IIOKAa3bIBa€T HWHTEpPBaJl BpPEMEHHM (B MHHYTax), B TEYEHHE KOTOPOIO
AKKyMYJISITOp CIOCOOEH JaBaTh TOK 25A (T.e. B TE€YEHHE KAKOTO BPEMEHU OH CMOXKET
MOJAMEHSATH COOOM BBIIIEIINI U3 CTPOS TEHEPATOP).

Hanbonee yacTo oCymIeCTBISIOT 3aMEHY aKKyMYJISITOpHOUM OaTapen Ha 0oJjiee MOIIHYIO.
[Ipu BeIOOpE akkyMyssiTopa OONbIIEH €MKOCTH HEOOXOAMMO YYHUTBIBATH TOT (PAKT, YTO
3HAYUTEIBHOE MPEBBIIICHUE E€MKOCTH OTHOCUTENIBHO IITATHOTO AaKKyMYJSITOpAa MOXKET
IPUBECTH K TOMY, YTO OH HE OyJ€T MOJHOCTHIO 3apsyKaThCa. A OCTOSHHBIN «HEA03aps»
OpUBEAET K OBICTPOMY CHM)KEHHMIO €MKOCTH. [103TOMYy MCTOUHHK SHEPrUU €MKOCThIO 75
AY MOXET MNpPOCITYKUTh MEHBIIE, YEM POJHOM €MKOCTBIO 55 Au. HemnomHelil 3apspg
AKKyMYJISITOpa MOKET OBbITh BbI3BaH CIa0bIM T'€HEPATOPOM U, JIOMOJHUTEIHHO, HU3KUMU
o6opotamu apurarens (Huke 2500 — 3000 06/MuH) npu ABMXKEHUU B MpoOKkax. M306exarh
TOTO BO3MOXHO, eciu «Jo3apskarby AKDB mocie kaxaod mnoe3gku OT 3apsiAHOro
yCTPOMCTBA, UTO OUYEBHUJIHO HE BcerAa y100HO. MOKHO OJTHOBPEMEHHO C aKKyMYJITOPOM
3aMEHUTh TeHeparop Ha Oosiee MouHbId. Ho mydme 3To gemaTe B cioyyae, €CiH
HEOOXOMMO TOBBICUTH OOIIYI0 MOITHOCTHh JJIGKTPOCETH aBTOMOOWIIA, O YeM OyneT
CKa3aHO HIDKE. A eclIM TaKoil HeOOXOIMMOCTH HET, TO 3aMEHATH aKKyMYJISATOp Jydlle Ha
OaTapero, EMKOCTh KOTOPOM MPEBBINIAET IITAaTHYIO HE OoJiee ueM Ha 10 Au.

Jlpyrum HampaBj€HUEM TIOHMHIA JaHHOTO MCTOYHUKA DSHEPruH, NpOJJIeBaIOLIUM
JUIUTEIIbHOCTh €r0 HOPMAJIbHOM AKCILTyaTalllu, SIBJISIETCS pa3MElIeHUue akKyMyJsiTopa Ha
yAalleHuu OT ropsuyero jasuratens. [IpobimemMa BbI3BaHAa TEM, 4YTO BJIEKTPOJUT
akkymyssTopa npu temneparype 100 rpagycoB C 3akumaer. Jlaxe ecinu temieparypa
TOJIBKO TIPUOIMKAETCS K 3TOM OTMETKE, CPOK CIIy>KObI OaTaper Bce paBHO COKpaIllaeTcs B
Tpu-ueThipe pasza. M36exars neperpeBa AKb ot aBurarens M0oXXHO, €Clid TIOMECTHUTh €TO0,
Hampumep, B OaraxxHuke aBToMoOWis. [Ipu 3TOM Hamo 1MO3a00TUTHCS O HAAECKHOM



KpPEIUICHUH aKKyMYJIsITOpa, TaK KakK IOBBIIICHHAS BUOpAIus TakKe SBISACTCS OJHOU W3
OCHOBHBIX NMPUYMH M3HOca Oarapen. Kpome Toro Heobxoammo momo0path TpeOyemyro
TOJILIMHY MPOBOAA OT aKKyMyJIATOpa K CTapTepy C YYE€TOM TOr0, YTO CTAPTEPHBIA TOK
nocturaer coteH amnep. CyllecTBYIOT M JApyrue peuieHus yoepedb akKyMyJsiTop OT
neperpea. Hanpumep, nogodpats 6aTapero ¢ IBOMHBIM KOPITYCOM, TJI€ MEXIY CTCHKAMHU
HUPKYJIUpYeT BO3nyX. OJHAKO TakWe AaKKyMyJsTOpbl B MAacCOBOM KOJHUYECTBE HE
npousBoasiTcs. B ocHoBe palOoThl reHepatopa JEKHUT SPPEKT >BIEeKTPOMArHUTHON
UHAYKIUU -BO3HUKHOBEHUE AeKTpoaBrxkyiien cuibl (3/C) B KoHTYype, yepe3 KOTOpbIi
OPOXOJUT MAarHuTHbBIM mMOTOK. ['enepupyemas mnpu 3toM JJIC mpomnopuroHasbHa
CKOPOCTH M3MEHEHMsSI MAarHUTHOTO TIIOTOKa (3aKOH JJIEKTPOMATHUTHOW WHIYKUUU
®apanes). T.e. eciiu Katyiky, HampuMep, METHOTO MPOBOA, IPOHU3BIBAET MAarHUTHBIN
MOTOK, TO IIPU €r0 M3MEHEHUU (M3MEHEHUU MArHUTHOTO MOTOKA) Ha BBIBOJIAX KaTYIIKH
HOSIBJIACTCSL TIEPEMEHHOE 3JIeKTpUuueckoe HampsbkeHue. UM, Haobopot, mist oOpa3oBaHUs
MarHUTHOIO MOTOKA JIOCTAaTOYHO MPOIYCTUTh YePe3 KATYIIKY JIEKTPUUYECKUI TOK.

B reneparope aBTOMOOMIIS (Kak, B OCHOBHOM M B JIFOOBIX JPYIMX T'€HEparopax), s
NOJIYYEHHS] MEPEMEHHOTO 3JIEKTPUYECKOTO TOKA HCIOJIB3YeTCs KaTyIlKa, MO KOTOpOH
MPOTEKAET MOCTOSHHBIN (0T aKKyMyJISITOpa WM OT CaMOro Te€HepaTopa) JIEKTPUUYECKUM
TOK, 00pa3ys MAarHUTHBI TOTOK. DTa KaTyllKa Ha3bIBAETCS OOMOTKON BO30YXKIEHUS,
KOTOpasi ¢ HEKOTOPBIMU JPYTUMH JI€TaldsiMU (BajlOM, KOHTAaKTHBIMHU KOJbI[aMHU) 00pa3yeT
pOTOp TeHepaTropa, €ro BaXKHEWIIYI BpaIAIONIYIOCd YacTb. MAarHUTHBIM MOTOK
IPOHU3BIBACT JAPYTHUE KATYIIIKH, Ha3bIBa€Mble OOMOTKON CTaTopa, KOTOPhIE MOMEIIEHBI B
nas3bl CTaJbHOM cHuCTeMbl (IIAaKeTa >Kejae3a) - MarHUTOIpoBOJia. DTa OOMOTKA C €ro
MarHuTONPOBOJOM 00pa3yeT COOCTBEHHO CTaTOp TeHepaTopa, €ro BaKHEUIIYIO
HEMOJIBIDKHYIO 4YacTh, B KOTOpOM U oOpasyercs siekTpudeckuil Tok. [Ipu BpamieHuun
pOTOpa HAMPOTHUB KATYIIEK OOMOTKH CTAaTOpa IMOSBISIOTCS MOMEPEMEHHO "CeBEepHBIN'", U
"FOKHBIN" MOJIIOCKI POTOpPA, T. €. HAMPABICHHE MAarHUTHOIO MOTOKA, MPOHU3BIBAIOLIETO
KATYIIIKy, MEHSIETCSI, YTO U BBI3bIBACT IMOSBJICHUE B HEH MEPEMEHHOIO HAIMPSKEHUS.
Yacrora 3toro

HarnpsbkeHus: f 3aBUCUT OT 4acTOThI BpallleHUsi poTopa reHepaTtopa N W 4duclia ero map
nositocoB p:  f=p*N/60. B ocHOBHOM Bce reHepaTopbl UMEIOT HIECTh "FOKHBIX" U MIECTh
"ceBepHBIX'" TOJIFOCOB B MAarHUTHOM cucteme poropa. B aTom cinydae vacrora f B 10 pa3
MEHbIIIE YacTOThl BpalleHUs poTopa TreHeparopa. [lockonbKy cBO€ BpalieHUE PpOTOp
reHeparopa MoJy4yaeT OT KOJICHYaTOro Baja JABUTATels, TO MO YacTOTE MEePEMEHHOIO
HANpsDKEHUs] TeHepaTopa MOXKHO M3MEpSATh YacTOTy BpAIllEHHsS KOJEHYATOro Baja
neuratens. Jljis 3Toro y reHepartopa JefliaeTcs BbIBOJ OOMOTKH CTaTopa, K KOTOPOMY U
noAkiouvaercss TaxomeTp. I[lpm 3ToM HampspkeHMEe Ha BXOAE TaxoMeTpa HMEET
NyJIbCUPYIONIUN XapakTep, T. K. OH OKa3bIBAETCS BKJIIOYEHHBIM MAPAIIIENBHO IHOIY
CHJIOBOTO BbIIpAMUTENST TeHepatopa. C ydeToM MepelaToOuyHOro 4Yucia 1 peMEHHOU
nepenayu OT JBUTATENs K TeHepaToOpy YacTOTa CUTHAJIA Ha BXoJie TaxoMmeTpa fT cBsi3aHa ¢
4acTOTOM BpallleHUsl KOJIEHUaToro Baia apuratens NaB cooTHomenueM: f=p*Nuas(1)/60
[Ipu yuciie nmap NMoJitOCOB paBHOMY HIECTH (p=6, B OOJIBILIMHCTBE CIy4aeB) MPUBEIECHHOE
BhIIIIE cooTHOIIeHue yrportraetcs fT = NnaB (1)/10. Takast cuctema nmocTpoeHusi reHepaTopa
MO3BOJISIET OCYILIECTBISATh €r0 TIOHUHT (B MEPBYIO OYEPE/b MOBBILIEHWE €r0 MOIIHOCTH)
IByMsi MeToAamMHu. Bo-mepBblX, M3MEHATh CXEMYy COEIMHEHHsT OOMOTOK cTtaTopa (B
"3Be3ay" Wiau "TpeyroiabHUK") M, TMPU HEOOXOIWMOCTH, YBEJIMYMBATH YUCIO BHUTKOB
¢da3zHbIx 00MOTOK. BO-BTOPBIX, yBEIMUMBATH KOJIUYECTBO MOTYNPOBOJHUKOBBIX AHOJOB B
BBIIIPSIMUTEIIE T€HEPATOPA.



epesiii Meton. IIpu coemuHeHnn B "TpeyrombHUK" (asHele TOKH (Ha Benuumuy V3)
MEHBIIIE JTUHEHHBIX, B TO BpeMs KaKk y "3Be3/bl" JHHEWHBIC W (a3HbIE TOKA PaBHBI. JTO
3HAYUT, YTO MPU TOM XK€ OTAABAEMOM TI'E€HEPAaTOpOM TOKe, TOK B OOMOTKax (a3, mpu
COCAMHEHNH B "TPEYroJIbHUK', 3HAYMTEIBHO MeHblIe, yeM y "3Be3nbl'. [loatomy B
TE€HEepPaTOPaX C LEJBIO MOBBIIEHUS MOIIIHOCTH IPUMEHSIOT COCIMHEHUE B "'TPEYTrOJIBHUK',
T. K. IPU MEHBIIUX TOKaX OOMOTKHM MO>XHO HamaThIBaTh 00JIe€ TOHKMM MPOBOAOM, YTO
TexHoJoruyHee. OAHAKO JIMHEWHbIE HApsDKeHUs Yy ""3Be3bl" Oosblie Ga3HoOro(Takxke Ha
BEJIIMYUHY \/3) , B TO BpeMS KaK y "TpeyrojbHHUKA' OHHU PABHBI U JJIS IIOJyYEHUS TAKOTO KE
BBIXOJTHOTO HAIpsDKEHUs, MPU TeX >K€ 4YacToTax BpalleHus "TpeyroiabHuk' Tpedyer
COOTBETCTBYIOIIETO YBEJIMYECHHS YMCIa BUTKOB €ro (a3 mo cpaBHEHUIO co "3Be3mou'.
bonee TOHKMI MPOBOJ MOYKHO NMPUMEHATH M IMPU COECIMHEHHM Tuma "3Be3ga’. B sTom
ciyyae OOMOTKY BBIMOJHSIOT W3 JABYX MMapauIeNbHBIX OOMOTOK, Ka)aas W3 KOTOPBIX
coeAnHeHa B ""3Be3y", T. €. moiy4aetcs "ABoiiHas 3Be31a". Bropoil Metos. BeinpsMuTtens
Ut Tpexha3HOW CUCTEMBI COJAEPKUT MIECTh CHIJIOBBIX MOIYMPOBOJIHUKOBBIX JAWOJOB, TPU
u3 kotopbix: VD1, VD3 u VD5 coeauHens! ¢ BeIBOJIOM "IUItoc" reHepartopa, a Apyrue
tpu: VD2, VD4 u VD6 c BeBogoMm "munyc" ("maccoi"). Ilpu HeoOxomumocTu
dopcupoBaHUs  MOIIHOCTM TE€HEpaTopa MPUMEHSAETCA  JOMOJHUTEIbHOE  IUJIEHO
BhINIpsiMUTENS Ha nuonax VD7, VDS, nokazannoe Ha puc.4.1. nynkrupom. Takaga cxema
BBIIIPSIMUTEISI MOKET UMETh MECTO TOJIBKO MPU COEAMHEHUH OOMOTOK cTaTopa B "3Be3y",
T. K. JONOJHUTEJIbHOE IIJICHO 3alUTHIBACTCS OT "HyjneBOW'" TOUkM "3Be3Abl". Y MHOTHX
reHepaTOpoB OOMOTKA BO30YXKIEHUS TOJKIIOYAETCS K COOCTBEHHOMY BBINPSMUTEIIO,
cobpanHomy Ha amomax VD9—VDI11. Takoe mnoakiatoueHne OOMOTKH BO30YXKISHUS
NPENsITCTBYET MPOTEKAHMIO 4Yepe3 Hee TOKa paspslia aKKyMyJIATOpHOW OaTapew mpu
HepaboTaroIIEeM JIBUTAaTe]Ie aBTOMOOMIIS.

[TonynpoBOHUKOBBIE AHOJBI HAXOJATCS B OTKPBITOM COCTOSSHUM WU HE OKAa3bIBAIOT
CYIIECTBEHHOIO COMPOTHUBIICHUS TMPOXOXKACHUIO TOKAa NP NPWIOKEHUH K HUM
HaNpPsOKEHUS B IPSIMOM HAINpaBICHUU M MPAKTHYECKHU HE MPOIMYCKAIOT TOK MPU 00paTHOM
HanpspkeHud. [lo rpaguky (asHbIX HanpsbkeHuid (CM. puc.l) MOKHO ONpeneauTh, KaKue
OBl OTKPBITHI, @ Kakuhe 3akKkpbIThl B JaHHbIM MomeHT. Dazubie Hampsbkenuss Udl
nerctByer B oomotke mepBoil ¢asel, Ud2 - Bropoi, Ud3 - Tperbeil. DTH HampsKeHus
U3MEHSIOTCS 10 KPUBBIM, OJM3KUM K CHUHYCOMJE W B OJHM MOMEHTHI BPEMEHHU OHHU
MOJIOKUTENIbHBI, B JIpyrue oOTpulatenbHbl. Eciaum MoJoXUTENbHOE HAampaBlieHUE
HanpspDKeHUs: B a3ze NPUHATH MO CTPENKe, HANpaBICHHOW K HYJIEBOM TOYKE OOMOTKH
CcTaTopa, a OTPHULIATEIbHOE OT HEE TO, HAmpuMep, s MOMEHTa BpeMeHu tl, koraa
HanpsDKeHUEe BTOPOM (pa3bl OTCYTCTBYeET, NEpBOM (Pa3bl - MOJOKUTEIBHO, a TPEThEH -
orpuniarenabHo. HanpaBnenue HanpsikeHu# (a3 COOTBETCTBYET CTpesiKaM, MOKa3aHHBIM Ha
puc. 1. Tox uepe3 0oOMOTKH, TUOABI M HArPy3Ky OyJeT MpOTEKaTh B HAMPABICHUU ITHX
ctpenok. [Ipu atom oTkpeiTel aroasl VD1 1 VD4, PaccMoTpeB mo0ble Ipyrue MOMEHTHI
BpPEMEHH JIETKO YOEIUTHCS, UTO B Tpex(a3zHOil cHUCTEeMe HAIpPsLKEHUs, BO3HUKAIOIIETO B
oOMoTKax (hpa3 reHeparTopa, JAMOIbI CHUJIOBOIO BBINPAMUTENS MEPEXOAAT U3 OTKPBITOIO
COCTOSIHUS B 3aKpbITO€ U OOpaTHO TakuM OOpa3oM, YTO TOK B HArpy3Ke MUMEET TOJBKO
OIHO HAmNpaBJE€HUWE - OT BbIBOJAA '+" TIEeHEpaTOpHOM YCTAaHOBKM K €€ BbIBOOy ''—"
("macce"), T. €. B Harpy3ke MpOTEKaeT MOCTOSHHBIM (BBIMIPSAMIIECHHBINH) TOK. JIHOJBI
BBINIPSIMUTENSI OOMOTKH BO30YXIEHUS pabOTAIOT aHAJIOIMYHO, MUTas BBINPAMIICHHBIM
TOKOM 3Ty OOMOTKy. [lpuuem B BBIIpSAMHUTENH OOMOTKH BO30YXKICHHS TOXKE BXOIAT 6
TMOA0B, HO Tpu W3 HUX VD2, VD4, VD6 o0mue ¢ CHUIOBBIM BBIIpsIMUTEIEM. Tak B
MOMEHT BpeMeHH tl oTKpbIThl quoasl VD4 u VD9, uepe3 KoTopbie BBIIPSMIICHHBINA TOK U



MOCTyNaeT B OOMOTKY BO30YXACHHS. ODTOT TOK 3HAYUTEILHO MEHBINE, YeM TOK,
OT/laBacMblid TeHepaTopoM B Harpy3ky. Iloatomy B kauectBe auogoB VD9—VDI1
MPUMEHSIOTCS MajorabapuTHbIE CIA0OTOYHBIC AMOALI Ha TOK He Oonee 2A (mis
CpaBHEHMS, JUOJbl CHUJIOBOTO BBIIPSIMUTENSL JOMYCKAIOT MPOTEKAHHE TOKOB CHUJIOM 0
25...35A). Ocraercst paccMOTpETh NPUHLUI PAOOTHI MJI€YA BBITPSAMUTENS, COAECPIKALIETO
muoawrl VD7 u VDS. Ecnu Obl a3Hbie HANPsiKEHUS U3MEHSUTHCh YUCTO 10 CUHYCOU/IE, ITH
OBl BOOOIIE HE ydacTBOBaIM Obl B MpoIlecce MpeoOpa3oBaHUsl MEPEMEHHOIO TOKA B
nocTosiHHBIN. OJIHAKO B peayibHBIX reHepaTtopax hopma ¢Ga3HbIX HAMPSHKEHUN OTIUYASTCS
oT cuHycounpl. OHa MpeAcTaBisieT COOOW CyMMY CHHYCOWJ, KOTOpbIE Ha3bIBAIOTCS
FapMOHUYECKUMH COCTaBIISIIOIIMMHU WA TapMOHMKaMHu. YacTtoTa nepBOMl TapMOHUKH
COBHAJaeT C 4YacTOTOM (a3HOTO HAMNPSDKEHMs, YaCTOThl  BBICHIMX TapMOHHK
COOTBETCTBEHHO BhIIIe. [IpeacTaBnenne peanbHOl HOpMBbI (Pa3HOTO HAMPSHKEHUS B BUIE
CYMMBI ABYX TapMOHUK (IEPBOI U TPEThEI1) MOKA3aHO HA PUCYHKE

"""h

N3 31eKTpOTEXHUKHU U3BECTHO, YTO B JIMHEMHOM HAIPSKEHUH, T. €. B TOM HaIpPSKEHUH,
KOTOPOE€ MOABOAUTCS K BBIIPSIMUTEIIO U BBITIPSAMIIACTCS, TPEThSI TAPMOHUKA OTCYTCTBYET.
DTO 0OBSICHSIETCS TEM, YTO TPETbH FAPMOHUKH BCEX (Pa3HBIX HAMPSKEHUM COBMAAAIOT IO
daze, T. €. OJHOBPEMEHHO JOCTUTAIOT OJMHAKOBBIX 3HAYEHUW U TMPU ITOM B3aAUMHO
YPaBHOBEIIUBAIOT U B3aMMOYHHUYTOXKAIOT JIPYT Apyra B JIMHEHHOM HampsbkeHuU. Takum
00pa3oMm, TpeThs rapMOHHUKA B (Da3HOM HANPSHKEHUU MPUCYTCTBYET, a B JIMHEHHOM - HET.
CrnenoBarenbHO, MOITHOCTh, Pa3BUBaeMasi TPEThEe rapMOHUKOM ()a3HOTO HAMPSHKEHUS, HE
MOXXET OBITh HCIOJb30BaHA MOTpeOUTeNsIMU. YUTOOBI HUCHOJIB30BaTh 3Ty MOIIHOCTD,
no6asieHsl Auoabpl VD7 u VD8, moacoearHeHHbIE K HYJIEBOW TOUKe 00MOTOK (a3, T. €. K
TOYKE, TJIe CKa3bIBaeTcs JeicTBHe (ha3HOro HampspkeHus. TakuM o0pa3om, 3TH JTHUOIbI
BBINIPSIMJISIIOT ~ TOJIBKO ~ HANpsDKEHWE TPEeThed TapMOHUKH (PA3HOTO  HaIPSKEHUS.
[IpuMeHeHue 3TUX AMOJOB YBEJIMYMBAET MOUIHOCTh reHepaTopa Ha S...15% mpu yactorte
Bpamenus 6osnee 3000 mun-1. [IlpumeHeHne B peryisTOpe HANPSIKEHUS DJICKTPOHUKHA U
OCOOCHHO, MHUKPOSJIEKTPOHUKH, T. €. NPUMEHEHHE TMOJEBBIX TPAH3UCTOPOB WIH
BBITIOJTHEHUE BCEH CXEMbl PEryJaTopa HANpsHKEHUST HAa MOHOKPHUCTAUIE KpPEMHUS,
noTpeOOBaAJIO BBEJICHHS B TEHEPATOPHYIO YCTAHOBKY 3JIEMEHTOB 3allIUThI €€ OT BCIJIECKOB
BBICOKOTO HANpsKEHUS, BO3HUKAIOIIMX, HAMpUMEpP, MPU BHE3AMHOM OTKIIOUYCHUU
aKKyMYJISITOpHOM OaTapeu, cOpoce Harpy3ku. Takas 3amura oOecrieyuBaeTcs T€M, YTO
JTUOABl CWJIOBOTO MOCTa 3aMEHEHBl CcTaOuiauTpoHamu. OtTiauuyue CcTaOWIUTpOHA OT
BBIIIPSIMUTEIIBHOTO JUOAA COCTOUT B TOM, YTO MPU BO3AEHCTBUM HAa HETO HANPSHKEHUS B
0o0paTHOM HaIpaBJIeHUH OH HE MPOMYCKAET TOK JIUIIbL 10 OMPEIeICHHON BEIUYUHBI 3TOTO



HamnpsOKEHUsS, Ha3bIBAa€MOro HampsbkeHueM craOmwnmzanuu. OOBYHO B CHJIOBBIX
CTaOMJINTPOHAX HampsikeHWe cTtabuiauzanuu coctaBiasger 25..30 B. Ilpu noctmwxenun
3TOrO HANPSDKEHUS CTAaOMIUTPOHBI "MpoOMBarOTCs", T. €. HAaYMHAIOT MPOMYCKAaTh TOK B
0o0paTHOM HaNpaBJICHUH, IPUYEM B ONPENEIEHHBIX MpeAesiax HU3MEHEHHs CHUJIbI 3TOTO
TOKa HANpsyKeHWE Ha CTaOMJIMTPOHE, a, CIENOBATENbHO, U Ha BbIBOjAE "+" reHeparopa
OCTA€TCsl HEU3MEHHBIM, HE JIOCTUTAIOIIEM ONACHBIX JJIS 3JIEKTPOHHBIX Y3JI0B 3HAYEHUHU.
CBOMCTBO CTaOMIMTPOHA MOAJAEPAKUBATH Ha CBOMX BBIBOJAX MOCTOSHCTBO HAIPSKEHUS
nociie "mpo6os "UCMoNIb3yeTCsl U B PErYJIATOPaX HAMPSHKEHUS.
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2. Pa3menieHue J0MOJTHUTEILHBIX THOHHHTOBBIX IPUOOPOB B CAJI0HE ABTOMOOWIIS

Wtak, curHangpl ¢ JaTYMKOB IMOCTYIMAKOT HAa WHIUKATOPHI, BBIIOJIHEHHBIE B BUJEC
NIEKTPUUECKUX  JIAMIIOYeK, JO0 Ha MHU(POBBIE WIM CTPEIOYHbIE TPHOOPHI,
NIOKA3bIBAIOIINE BEJIUYMHY COOTBETCTBYIOLEIO PErUCTPUPYyEMOro mnapamerpa. B
pe3ynbTaTe MOAM(UKAMU JABUTATENs W CWIOBOW TMEepelauyd MOSBISETCS OOJbIIoe
KOJIMYECTBO JOMOJHUTENBHBIX THOHUHIOBBIX TPHOOPOB. [loaTOMY BO3HMKAET pobiema ux
1enecooopasHoro pasmenieHuss U kperuienus. Korjma aBromMoOmim ObuTH KpyIHEE, HX
npuOOpHBIE MaHENU TOXKe ObUIM OOJIBIIMMHU, W HAa HUX OBUIO JOCTATOYHO MECcTa st
JOTOJHUTENbHBIX NMpuOOpoB. Ha mnaHensix COBPEMEHHBIX KOMIIAKTHBIX aBTOMOOMIIEH
TAaKOTO MECTa MOYTH HE OCTAJNOCh, U JOMOJHUTENbHbIE MPHOOPHI TaM pa3MellaTh HEKy/a.
[TosToMy uisi pa3MmelieHus JOMOJHHUTENbHBIX MPUOOPOB HEOOXOAMMO MPOSBUTH
OMpENEICHHYI0 CMEKaJKy M JaXKe H30UIPEHHYI0 H300peTaTeNIbHOCTh. CYACThIO,
KOHCTPYKITUSI TIOYTH BCEX JOTOJHUTEIHHBIX MPUOOPOB paccuMTaHa HA WX Pa3MEIICHUE
BHEe TpuOOpHOW maHenw aBToMoOwid. I[Ipubopsl OOBIMHO TPENCTaBISIOT COOOMU
WHIMBUIYAJIbHBIE Y3JIbl, PA3MEILIEHHbIE B OTACIBbHBIX KOpIycaX, U3rOTOBJIEHHBIX JHOO0 U3
IIacTMAacchl, JUOO M3 YEPHOTO WJIM XPOMHUpOBaHHOro Mmetamia. [Ipubopel MOryT OBITH
YCTaHOBJICHBl MHAMBUAYaJbHO uiu Tpymme. [Ipubopsl MOXKHO MPOCTO 3aKpENuTh Ha
MOBEPXHOCTH JIUILIEBOM MaHenu. EMMHCTBEHHBIN HEAOCTATOK COCTOUT B TOM, YTO MPOBOJA
JUISL TIPUCOEAMHEHMS DJIEKTPONUTAHUS, JAaTYMKOB WM MAaCChl PACIIOJIOKEHBl Ha 3aJIHEU
CTOPOHE y3Jla B MECT€ KOHTAaKTa C MaHenbpl0. Bece m3roroBurenu npubOOpoB MpejiararoT
JOTIOJTHUTENIbHBIE TIOHWHIOBBIE TTAHEH JUIsl UX MOHTa)ka Ha JIOTKE «IUIsl MeJouei» Wiu B
rHE3/e MO/ NEeNeIbHUILYy. ITH CBOOOIHbBIE MPOCTPAHCTBA OOBIYHO PACIIOJIOKEHBI B LIEHTPE
JULEBON NaHENIH, U IMOATOMY 3/1€Ch MOYKHO YCTAaHOBHUTH HECKOJIBKO JIONOJHHUTEIbHBIX
npubopoB. bomb-11e BCero BBIMYCKAIOT MaHENMW ¢ TMpUOOpamMu Jisi MOHTaXKa B THE3[E
neneiabHUIl. Pazmenienue npuOoOpoB B MenesibHUIE YAOOHO €lle TEeM, YTO K HeH yxe
MOJIBEICHO HANPsDKEHHUE OT aKKYyMYJISITOpa JUIsl MUTaHUS TPUKYPUBATEIIS.

Hekortopsle u3roroButenu mpuOOPOB MpeiaraloT TIOHWHTOBBIE MEPEXOIHUKH IS
MOHTaXa, IPEACTaBIAIONIME COOOM IUIACTMACCOBBIE KOpPITyCca, HMPUCIIOCOOJICHHBIE IS
KpEIUJICHUS] B CAMBIX Pa3JIMYHBIX CBOOOTHBIX MECTaX JIMIICBOW MAHENH: CIIpaBa M CJIeBa OT
Hee, B HeHTpe U T. 1. OObIYHO TaKUE MEPEXOJHUKH UMEIOT MEJIKO-TPAHYJIUPOBAHHYIO
MOBEPXHOCTh, KOTOpasi XOPOILIO COYETAETCS C BHEUIHUM BUJOM OOJBIIMHCTBA JIMLIEBBIX
naneneid. OgHa W3 MOIMYJSPHBIX PA3HOBUIHOCTEN NEPEXOJHUKOB CKOHCTPYHMPOBAHA IS
KpEIUICHUsSI K TIepeIHel CTOWKE Ky30Ba CO CTOPOHBI BoauTensa. Ha cTolike MOXET OBbITh
3aKpEIUICHO /10 TpeX HeOOJbIIMX MPUOOPOB. Takoi MPUOOPHBIA y3€J JIETKO KPENnuTCs Ha
CTOMKE BBITJISIIUT TaK, Kak OyATO €ro ycTaHOBWIM Ha 3aBoje. [lpuaercs Toiabko
IPOCBEPIUTH HECKOJIBKO OTBEPCTUH ISl TOTO, YTOOBI MPO-JIOKUTH U BBITAIIUTH HAPYKY
HEO0OX0IMMYIO IEKTpoTpoBoAKY. CriemyeT oOpamarh
BHUMaHHWE Ha BCE MPUMEYAHUs, MNPEAYNPEKACHUS U PEKOMEHIAIMU H3rOTOBUTEINS.
Hamnpumep, He HYXHO NBITaTbCs JJI MOABOJA AJIEKTPOIUTAHUSA HCIIONIb30BaTh MPOBOJA
MEHBIIEr0 CEYEHHUs, YeM PEKOMEHJIOBAaHO HW3rOTOBHUTENEM. B myumiem ci-yae uepes
HECKOJIbKO MUHYT U3 IPUOOPOB MONIET JIbIM.



KOHTpOJIbeIe BOIIPOCHI U 3a1aHUHA

1.B dem 3akirouaercs posib JIEKTPOHUKHA B COBPEMEHHOM aBTO-MOOuUIIE?

2.4Yto Takoe OJI0K JeKTpOHHOTO yiipaBienus (bOVY)?

3.Kakue undopmamoHHple JaTYNKH U UCTIOJIHUTEIbHBIE MEXaHU3MbI TPUMEHSIOTCS
HA COBPEMEHHBIX aBTOMOOUJISIX, OCHAIIIEHHBIX OOPTOBBIMH KOMIIBIOTEpaAMU?

4.Yto takoe YUII u kakoBO ero Ha3HaueHUe?

5. 15151 4ero npeaHa3HauYE€Ha CUCTEMA CAMOJIMATHOCTUKU ABUTATENS?

6.Kakue nndopmanmoHssie JaTYMKU U TPUOOPHI HH(OOPMAITMOHHOTO KOHTPOJIS
IPUMEHSIOTCSI HA COBPEMEHHBIX aBTOMOOMIISAX ?

7.410 Takoe OOPTOBOM KOMITBIOTEP aBTOMOOMIIS?



IIpakTnueckas padora Ne 9
Tema 6 Opranuzanus pa6éoT Mo MOAEPHU3ANUN TPAHCMHUCCUH
1.TroHUHT KOPOOKH nepenay

Tpancmuccust J1r000r0, OCOOCHHO CIOPTUBHOIO AaBTOMOOWISI — Ba)KHEUIIMI
MEXaHHU3M peaju3aluu JUHAMHYECKUX XapaKTepUCTUK JBUTATelNs. Y BEIUYMBIIASCS
MOIIIHOCTh MOTOpa TSDKKUM  OpeMeHEM JIOKHUTCS Ha TPAaHCMHCCHIO, KOTOpas
JIOTIOJIHUTEJIbHOW HArpy3Kd MOXET W He BbIJepkKaTh. A KakK BBISICHUTH, Ha YTO CIIOCOOHA
TpaHCMUCCHs Bauiero aromoousnsi? s aToro ciefayer 3HaTh €e OCHOBHOW MapameTp —
POXOJIHOM MOMEHT. [0 TeX mop, Moka OH MO BEJIMYMHE OOJIbIIE WIH PABEH KPYTAILIEMY
MOMEHTY JABUTaTeNs, — Bce B nopsjke. He3HaunTenbHOE MPEBBIIEHUE JIMIIb COKPAILIAET
pecypc kopoOku. Ho ecnm oHO gocturaer moiyTopa pas, ImecTepHu OyayT padboTathb
OpakTHYeCKu Oe3 3amaca MPOYHOCTH M O pecypce MOKHO BooOie 3a0biTh. Ecnu ke
KPYTSIIAA MOMEHT JIBUTATENS TIPEBBIMIAET MPOXOHOW MOMEHT TPAHCMHUCCUU OoJiee 4YeM B
NOJITOpA pa3a — KOPOOKY HaJ0 MEHATh WIM NEpeieblBaTh. B IPOTUBHOM cllydae €CTh
PHUCK IIPOCTO «IOPBATH» TPAHCMHUCCHIO.

TrOHUHT KOPOOKHU Nepeaay

KopoOka nepenay urpaer B TpaHCMUCCHUU OCHOBHYIO POJIb — JJaXKe C OTHOCUTEIBHO
c1abbIM MOTOPOM MaIIMHA MOXKET OBbITh OBICTPOM Oyiarogapsi MPaBWIBHO MOJ0OpPaHHBIM
nepegaTounbiM yuciam KIIII. CriopTuBHBIE aBTOMOOWIIM OTJIMYAIOTCS OT CEPUMHBIX, B
NEPBYIO0 OuYepe/ib, MMEHHO KOpPOOKaMH Iepefad, a y>K IMOTOM MOTOpaMH, Ky30BaMH U
IMOBECKOM.

JIns Hawmydmien pa3rOHHOW JMHAMHUKU TPAHCMHUCCHS JOJDKHA IO3BOJISATH MOTOPY
KaK MOXXHO JoJibllie paboTaTh B ,,IPAaBOM‘ 30HE Kbl TaxoMeTpa (B MPOMEKYTKE OT
000pOTOB MaKCUMaJIBHOTO MOMEHTa J0 000POTOB MaKCUMAaIbHOW MOIIHOCTH). JIoOUTHCS
ATOTO HECJIOXKHO: HYXKHO JIUIIh, YTOOBI TIEPEIaTOUYHbIEC YUCIA KOKIO0W U3 mepenad ObLIu
OnMM3KM ApyT K Apyry. Toraa nmpu NepexiTroYeHnd ,,BBEpX ™ 000pOTHI yIaayT HE HAMHOTO,
MOTOpP BHOBB OKQXXETCS ,,B MOMEHTE™ U CMOXKET PE3BO YCKOPATh aBTOMOOWIIb. ,,bin3kue®
CTyNEHU KOPOOKM TMOMOTYT M TpH TMEPEKIIOYEHUU ,,BHU3: JaK€ HAa OTHOCHUTEIIBHO
BBICOKOM CKOpPOCTH B Cllydae HEOOXOAMMOCTH MOXXHO CMEJIO BKJIIOUHMTHh MOHUKEHHYIO
nepeavyy M clenaaTh pa3roH 0o0Jiee MHTEHCUBHBIM, HE PHUCKYS MPH ATOM BBICKOYHTH B
KpacHylo 30Hy Ha TaxoMmerpe. KoHeuHO, KOHCTPYKTOpbI CEPUITHBIX aBTOMOOWIJIEH 3HAIOT
00 ATOM He Xy»e Hac ¢ BamHu. Ho psapl mepenaTOuHbIX YMCEN CTaHAAPTHBIX KOPOOOK
HEPEOKO HMMEIOT OrPOMHBIE , JBIPBI MEXIY COCEOIHUMH CTyINeHsIMU. [IoHSATHO, YTO
WHKEHEPHl TMOJOMPAIOT TaKOW psii HE CO 3J1a W HE OT Xopoumed >Xu3Hu. Benab
,,TPAXKIAHCKUANA aBTOMOOWIb JODKEH MMETh HE TOJIBKO MPUEMIIEMYIO0 TUHAMUKY, HO U
yJAOBJIETBOPATH MHOTUM JIPYTUM TPEOOBaHUSIM.

Bo-niepBbiX, 0H 00s13aH YBEpEHHO pa3BUBaTh MAKCUMAIBHYIO CKOPOCTh, TOCTYITHYIO
U MOTOpa JaHHOM MOIIHOCTH. [[ns 3TOro mepemaya, Ha KOTOPOW OH €€ JOCTHUTIaeT,
JOJDKHA OBITH JOCTAaTOYHO ,,JUIMHHON®, ¢ MaJbiM MEPEeAaTOYHbIM OTHOIIeHueM. Bo-
BTOPBIX, ABTOMOOMJIb JIOJXKEH YBEPEHHO TPOraThCsl C MECTa HA KPYTOM MOIBEME C MOJIHON
HArpy3Koi, a it 3TOro TpeOyroTcs ,,KOPOTKUE  HU3IINE MTEPEAAUN.

Uto xe aenarb? BbIXoa OJMH: COXpaHMB KOPITYC KOPOOKH (€ro mnepeaenka —
CJIMILIKOM JIOPOTO€ yJIOBOJIbCTBHUE), 3aHOBO M3TOTOBUTH OPUTMHAJIbHBIE BaJIbl U IIECTEPHHU.
PaboTa sTa upe3BblyaiiHO TpyllOEMKasi, a MOTOMY HejenieBas. I ne-HuOyap B AMepuKe Ha
YeJIOBEKAa, JKEJIAIOIIEr0 HM3MEHUTh MEpEeJaTOYHbIE YKCIIA CTaHJAPTHOM TPaHCMHUCCUU
cBoero “Mepceneca”, mocMoTpeaud OBl Kak Ha IIOMEIIAHHOTO. A Ui BIAJEibIICB



OTEYECTBEHHBIX MAIIMH €CTh OJHO BEChbMa MPHUATHOE OOCTOATENHbCTBO: B HAllleH CTpaHe
OMBIT MOJOOHOTO poJAa TMEepelesioOK HAKOIJIEH, W HEeMalblid. 37]ech, Kak OOBIYHO, B
aBaHTapJe BBICTYNWIM aBTOCHOPTCMEHBI: ISl pajlid, JUid Kpocca U ,,KOJbIa“ ObLIO
pa3paboTaHO OTPOMHOE KOJIMYECTBO CAMbIX Pa3HBIX PSAOB M TJABHBIX Map — B MEPBYIO
ouepeib, ISl NEPEIHENPUBOAHBIX TOIBITTUHCKUX MAIIUH.

HecMoTpst Ha pa3nuuusi, BCe€ TIOHUHTOBBIE PAJIbI CTPOSITCS, B OOIIEM, MO OJHOMY
npuHuuny. Hwusmume mnepenauyd 37ech CYIIECTBEHHO ,,JUIMHHEE, TO €cTh OoJiee
CKOPOCTHBIE YEM y CEpUMHBIX KOPOOOK. A BBICHINE — HA000POT, ,,KOpode** 1 OJInKe Ipyr
K apyry. Takol nmon0op nepesaToYHbIX YMCET HEMHOTO YCIOXHSET MPOLECC TPOTaHUs C
MECTa, 3aTO NIOTOM IOBEJIEHUE aBTOMOOMIII MEHSAETCS MPOCTO CKa30UHBIM O0pa3oM: yxke
Ha NEPBOW-BTOPOM, ,,BBIKPYTHB® MOTOpP O OTCEYKH, MOXHO Pa3orHaTrbCsi A0 CKOPOCTH,
rae OyayT BIIOJIHE YMECTHBI 4YeTBepTas, mATas M Aaxe mectas nepenauu! Huuyte He
MeHee MHTEPECHON CTaHOBHUTCA U ObicTpas e3na. Hampumep, naxe ecnu msras nepenava
yXe ,,B TOHyCe*,i 000pPOTHI JOCTATOYHO BBHICOKH, MOKHO 0€3 Tpo0JIieM MepenTr Jaxke He
Ha YETBEPTYIO, & CPa3y HA TPETHIO CTYNIEHb U CAEJIATh Pa3roH ele 00Jee HHTEHCUBHBIM.

VYcranaBnuBas B KOpPOOKY HOBYIO ,,HAUMHKY®, CJI€IyeT JHIIb ITOMHUTb, YTO HE
KOKIBIA DPSAJ CMOXKET HOPMAJbHO ,y’)KMBAaThbCS C CEPUMHOM TIJIaBHOW Iepeavyei.
Brpouem, 31ech BapuaHTOB pa3pad0TaHO TOXKE HEMAJIO: B CTAHJAPTHBIA KapTep MOKHO
YCTAaHOBUTh TIOHMHTOBBIE ,,lTapbI*“ ¢ mepenarounbiM uucioM 4,33; 4.5; 4,7; 5,0, u naxe
5,125. A eme MOXHO YCTaHOBUTb TaK HAa3bIBAEMYKO KOPOTKYIO ,,KYJUCY®, KOTOpas
M3MEHSET NIEPENATOYHOE OTHOLICHUE TPUBOJAA NEpekIoYeHss. CTOUT 3TO HEOPOTo, 3aT0
OIepUpOBaTh KOPOOKOH OyJeT Ky/1a IpoIle.

A ecTb 1 BapuaHTHI e1lle 00Jiee SKCTpeMalibHbIE, HEXKEIU MpocTast 3aMeHa psijga? 3a
OTJCNBbHYI0O U BECbMa HEMalylo IUIaTy JKEJNalolUM CcoOepyT caMyl0 HACTOSIIYIO
TOHOYHYIO KYJA4KOBYIO ,,IIECTUCTYNKY . Takags KopoOka TMO3BOJIIET TOHIIMKAM
NEepeKIIIouaThCsl 0€3 BDKUMA CLETJICHUS M CYIIECTBEHHO COKpaIlaeT Bpems pasrona. Ho
9TOOBI €31MTh Ha ,KyJladke*, OAHUX TOJBKO JCHET Majo, HYKHO €Ie M yMeTh ei
10JIb30BaThCs. Ja M IIyMHUT Takas TPAHCMHUCCHUS CHUIIBHO- NPUMEPHO Kak cepuiiHas Oe3
Macia. Brnpouem, ObIBalOT KyJIauyKOBbIE KOPOOKH, KOTOpbIE HE TPEOYIOT CHEHMaTIbHBIX
,,TOHOUHBIX** HABBIKOB (IIpaBla, Ha OTEYECTBEHHbIE MAaIIMHBI HMX, K COXAJICHHUIO, HE
cTaBAT). B mpuHIMne, KylaykoBas KOpOOKa yCTpoeHa TakK e, KaK OObIYHasi, TOJBKO
BMECTO KOCO3YOBbIX IIECTEpEH — MPAMO3YyOble, BMECTO 3y0UaThiX My()T — KYyJIauKOBbIE, U
HUKAaKMX CHHXpPOHM3aTOPOB — TOHOYHOe 3auemieHue. Kymauku obecnieunBaroT
BBICOYAMIIIYI0 CKOPOCTh NEPEKIIOUYEHUM, HO H3-3a YJApHbIX HArpy3ok OBICTpO
CKPYIJISIFOTCSI U TPEOYIOT 3aMEHBI.

Bri6op criennenus

Eme Gonee BHUMAaTENbHO NPUIETCS OTHECTUCH K BBIOOPY cuerieHus. Beap emy
IPUXOAUTCS HE TOJIBKO NEpeNaBaTh MOIIHOCTh OT MOTOpPa K TPAHCMHUCCUHU, HO U HUIPaTh
pois nemiiepa, CMATYAIONIETO PHIBKU MPH MEPEKIIOUEHUHU Tepefad U Pe3KOM pPa3roHe
WK, HAo0OpOT, TOPMOKEHHMU JABUrareneM. TyT, YTO Ha3bIBaeTCs, IAar BJIEBO, Ilar
BIIpaBo... [locTtaBuib ciadyro KOp3UHy — HEMUHYeMa IPOOYKCOBKA CLEIUICHHUS, a OoJiee
MOIIHAasE He OyJneT CriaXkuBaThb pPBIBKH, YTO MPUBEIET K MOBBIILICHHBIM YIapHbIM
Harpy3kam B TPAHCMHUCCHUU U, COOTBETCTBEHHO, MPUOIMU3UT ee KoHUMHY. Ho naxe ecnu
CUEIUIeHHE TMOoA0OpaHO NPAaBWIBHO, MpPU arpecCUBHOM e37e MNpoOyKcoBKa My(TbI
HEU30€KHa, a €ClIM BBl €Ile U JIOOUTENb HE cOpachlBaTh a3 MPU MaHUITYJIHPOBAHUU
KOpoOKoi... B Takux ciyuyasx HE3aMEHMMBIMU OKAa3bIBalOTCS METAJUIOKEpaMUYECKHE
JUCKH CLIECTICHUS.



IIpakTuueckas padora Ne 10
Tema 6 Opranusanus padoT o0 MOACPHU3ALUMN TPAHCMHUCCUH
2. TronuHr mexkosecHoro 1udpdepenunana

Meosickonecuwtii ougppepenyuan — >T0 y3ei TJABHOW Mepeaadyu, MNpeaHA3HAYECHHBIN
KOMIIEHCUPOBATh pPa3jInuMe YIJIOBBIX CKOPOCTEM MpaBbIX M JIEBBIX BEIYIIUX KOJIEC
aBTOMOOWJISI TP €ro JBIKCHHH 110 HEPOBHOCTSM JOPOTH, a OCOOEHHO — Ha
KPUBOJIMHEMHBIX ydacTKax Jopord. HecoMHEHHBIE JOCTOMHCTBA MEKKOJIECHOTO
muddepenirana mposiBISIOTCS OCOOCHHO OTYETIMBO MPU JABMKEHUH aBTOMOOWIIS IO
TBEPAOU ONOPHOM MOBEPXHOCTU C XOPOILINM CLEIJICHUEM LIWH ¢ I0poroi. B atom ciyuae
KPYTSIIMA MOMEHT, MOJABOAMMBIM OT KapJaHHOTO Balla K Kopmnycy nuddepennnana
(Boauiy), pacupenensieTcs HOPOBHY MEXAy BeIylIUMH KojiecaMHu. OJHAKO, €CIIH MPaBOe
U JIEBOE BEAYIHE KOJeca MOMaJaloT HA YYaCTKH MOBEPXHOCTH, UMEIOIIUE CYIIECTBEHHO
paznuyHble  KOXDPUIMEHTHl  CUEMJIEHUS IHH C  JOPOTrodM, TO  MPOUCXOAUT
nepepacrpeziesieHie TATOBBIX MOMEHTOB MEXAy dTUMU Kosecamu. B pesynbrare Koseco,
HaxoJsIeecss Ha Oojee CKOJIb3KOW TOBEPXHOCTH, HauyWHAET OyKCOBaTh, U CyMMapHas
CUJIa TATY Ha BEIYUIUX KOJECaX CTAHOBUTCS MUHUMAJIBHOW, YTO CYHIECTBEHHO CHUYKAET
MPOXOJUMOCTb U TATOBO-CKOPOCTHBIE CITOCOOHOCTH aBToMoOWsisA. [1o4TH BCS MOITHOCTH
nBUratens OyJeT 3aTpauyuMBaThCsl Ha BpAILEHUE OJHOTO M3 KOJEC COOTBETCTBYIOLIETO
BeyIero Baja (Mmoiayocu). Bam mpu 3TOM UCIHBITHIBAET MOBBIIMICHHYIO HATPY3KY U MOXKET
OBICTPO BBIUTHU U3 CTPOSI, 0OCOOCHHO NP HATUYUH (POPCUPOBAHHOTO JIBUTATETIS.

Pemennem Moxer ObIThb mNpuMeHeHHe Jud@epeHnrana MOBBIIIEHHOTO TPEHUS.
[TapagokcanbHO, HO YyBeJdMYeHHE TpeHus B auddepeHnnrane XoTss W BbI3BIBAET
3HAYUTEINIbHBIE MOTEPU MOIIHOCTH U cHWkeHue KIIJ[ TpaHcmuccuu, 4To SBISETCA €ro
KPYITHBIM HEJOCTAaTKOM, HO 3aTO HNPHUBOAUT K BHIPABHUBAHUIO TATOBBIX MOMEHTOB MEXITY
IpaBbIM M JIEBBIM KOJIECAMU M YBEJIWYEHUIO CYMMApPHOW CWJIBI TSITH. DTO YJIy4llaeT
TATOBBIE BO3MOXKHOCTH aBTOMOOWIIS. DTu AuddepeHimansl OTIn4yatoTes Ipyr OT Apyra
KOHCTPYKIIMEN Yy3/1a TPEHUS U PANIMYHBIM KOAP(OUIHMEHTOM OJOKHUPOBKH, T. €.
COOTHOILIEHHEM MEXKJy MOMEHTOM TpeHus B JnuddepeHunane ¥ MOMEHTOM, KOTOPBIM
MOABOAUTCS OT KapJAaHHOTO Baja K €ro KOpmycy. B COBpeMEHHBIX aBTOMOOHISX
osokupoBKa nuddepeHnraia BKIIOYACTCS U BBIKIIOUACTCS IO KETaHUI0 BOAUTENS MO0
aBTOMATHYECKU. B aBTOMOOMIISIX paHHHUX BBIITYCKOB TaKasi OMIUsI OTCYTCTBYET.

Kpome camwkenuss KIIJ| tpancmuccun, mauddepeHivan MOBBIIIECHHOTO TPEHUs
oOnazgaer emie psgoM HeaocTaTkoB. Juddepenunanst ¢ O0NbIIMM BHYTPEHHUM TPEHUEM
Xy’ke 00€CIeurnBarOT MOBOPOT aBTOMOOWJS Ha JOPOTe W HW3MAI0T JIA3TAIONIMKN 3BYK,
MOTOMY 4YTO 3aberaroiiee KOJIeCO TBITA€TCA BpallaThCad OBICTpEE OTCTAIOIIETO.
TronunroBeIe MU PEpEHINATBI TOBBIIIEHHOTO TPEHHSI — W3JIETUS JOBOJBHO JOPOTHE U
CJIOKHBIE, I0ATOMY UX YCTAHOBKA MOJI CHITy TOJIBKO BBICOKOKJIACCHOMY crienuanucty. s
OOBIYHBIX ABTOMOOWJIBHBIX JIOPOT JIydiie Toaxomar auddepeHnansl ¢ MEHBITUM
TPeHUEM, HO IS TOHOK MO TMpsMod Iud@epeHiranbl MOBBIMIEHHOTO TPEHUS HMEIOT
npeuMyIecTsa. [ aBTomoOuIie, mpeiHa3HauYE€HHbBIX TOJIBKO ISl TOHOK, JIy4Ille BOOOIIIe
oTKazatbcst oT Auddepennuana. B 3ToM ciiydae Ha €ro MECTO CTaBUTCA CHEIHATbHAs
«KaTylIKa» — Hepa3beMHasi JieTallb, KOTOpas HaNpsIMyl0 COEIUHSAET BEIyIIUE BaJbl
(momyocu) Kosiec U Bceraa o0ecreuynBaeT paBHbIN MOBO MOIITHOCTH K HUM (puc. 1).



Pucynoxk. I TroHMHTOBas «KaTyIIKa», HAIPSAMYIO COEIMHAIONIAs BEAYIUE BaJbl (ITOJIYOCH)
[Ipu mepemade MOBBIICHHOW MOIMHOCTH W TPH YCIOBUU OOECTICUeHHs] HEOOXOIUMOU
TATOBOW CHJIBI TMPOYHOCTh BEAYIIUX BaJOB (IMOJYOCEH) CTAaHOBUTCA COMHHUTEIBHOM.
OObIyHO BeaylIME Bajbl MMEIOT HAa HAPYKHBIX KOHLAX HIAPUKOBBIE IIAPHUPBI PAaBHBIX
YTJIOBBIX CKOPOCTEW, & HA BHYTPEHHUX KOHLIaX — TpUNOWAHbIE mapHupsl. [Ipu nepenaue
OOJBIIMX yCHIIHA, OCOOCHHO TIPH Pa3rOHE aBTOMOOWIIS, T Hanbosee ciadbie y3/Ibl MOTYT
ciomathcsi. OOHOBIEHHas CHUJIOBasl Tepelada MOXKET BbIJEpXKaTh BCE pPacCUYETHHIC
Harpy3Kku, HO J0 TOM MOpBI, MMOKAa KOMIIAHWU IO MPOM3BOJCTBY IIMH HE BBINYCTAT Ha
PBIHOK IIHHBI C YBEIMYEHHBIM KO3 (dULHMEHTOM cremieHus. Torga npuaercs 3aMeHUTh
BaJbl Ha CIEAYIOIIMI TUHopasMep. bosee Npo4yHbIE TIOHUHIOBBIE BEIyIIHE BaJbl C
YCWICHHBIMUA  IIAPHUPAMH  PABHBIX  YIJIOBBIX  CKOPOCTEH  MOTYT  IepeaaBaTh
JIOTIOJTHUTENbHBIC HA-TPY3KH, BbI3BAaHHBIE 3aMEHOM 1IKH (pHuC. 2).

Pucynox 2 . TIOHMHTOBBIN BeNylIUM Baj C YCUJIECHHBIMU IIAPHUPAMHU PABHBIX YIJIOBBIX
CKOpOCTEMN

KpOMC TOI'o, IIOBBINICHUC TSATOBOM MOIDHOCTHU M KPYTAIICTO MOMCHTA Ha BCAYIIUX
KOJIC€CaxX MOXXCT HOTp€6OBaTB TAKIKC 3aMCHBI CTYIIHI] KOJICC. Ha pHuc. 3 mokaszaH OJHH M3
BApUAaHTOB CTYyIIUMIbI C M[NCJIbHBIM (1)J'IaHI_[CM N YCWICHHBIMHW HIIWJIbKaAMH KPCIIJICHUSA
KoOJ€ECa.

Pucynok 3 - TroHuHrOBass crynuua
KoHTpo/bHBIE BONPOCHI U 32/1aHUA

1.IlepeuncianTe OCHOBHBIE THITHI TPAHCMHUCCHI COBPEMEHHBIX aBTO-MOOHIICH.

2.Jly1s yero HeoOxoAMMa TPAHCMUCCHST?

3.B 4em cocrout HazHaueHue cuerenus? Kakosa mpu 3tom pois maxosuka JIBC?

4.Kakue cynecTByIOT 3aKOHOMEPHOCTH PaCIPeIeIICHNs IEPENATOYHBIX YACEIT
MEXaHUYECKON TPAHCMHUCCHH aBTOMOOMIIS?

5.KakoBo Ha3zHaueHue MexkosiecHoro auddepenimana’?

6.HazoBuTe nocTomHCTBA M HEAOCTAaTKH AU depeHIraia moBbI-IeHHOTO TPSHUS.

7.B kakux ciydasix OTKa3bIBalOTCs OT MEXKosiecHOTO Auddepenimana’?
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Tema 7 Opranuszanus padboT 1o MOAEPHU3AIMNHN XOJOBON YacTH
1. IToxOop AUCKOB KOJIEC U IINH

Koneca aBnstorcst nukurensimu aBTomo0mis. Ho kpome cBoeit rnaBHOM GyHKINU —
nepenaBaTh CUJIy TATH Ha ONOPHYIO MOBEPXHOCTh M TepeMelniarb aBTOMOOWIb B
IPOCTPAHCTBE, Kojieca HECYT OYEHb Ba)XKHYIO ICTETUYECKYIO Harpy3ky. OHHU SIBISIOTCS
BMECTE C Ky30BOM OJIHUM W3 OCHOBHBIX 3JIEMEHTOB au3aiiHa. OCOOEHHO KpacUBBI TUCKU
KoJieC. ABTONIOOUTENN MPEANOYUTAIOT OoJbIIMe Kosieca. YeM Oosblie, TeM Jiydile, TeM
KpacuBee. UToObl pemuTh, KakoW Au3allH JAMCKOB [UIS 3aKa3uMka sBIsIeT-cs Ooliee
IpUBJIEKaTENbHBIM, coTorpadupyiTe aBTOMOOHIL COOKY NIPHUMEPSITE BBIPE3aHHbBIC
doTorpaduu Kojec pazIMYHOTO pa3Mepa U C PA3HBIMHU JHCKaMU. 3/1€Ch TMPOSBATCS
IPUPOJIHBIE XYA0KECTBEHHBIE HABBIKM JTMOO MOTpeOyeTcs MOMOIIb MpodeCcCHOHATHLHOTO
nu3aiiHepa. Tonbko mocie 3Toro cieAayer UATH K AWIEpY U IpuoOpeTaTh MOJ0OUBIINECS
TUCKHU ¥ muHBL. Ho B M1000M citydae Hemb3sl 3a0bIBaTh OCHOBHYIO (DYHKIIHIO KOJIEC .

[IpakTiKa moka3bIBaeT, YTO OOJBIINE KOJeca MOJIE3HBI JAJIs aBTOCIOPTa, T. K. B HUX
MOKHO Pa3MECTUTh TOPMO3HBIE MEXaHH3MBbI OOJBIIETO pa3Mepa, OHU OOECIEUHBAIOT
Jydlee OXJaKICHHE TOPMO3HBIX JMCKOB W OTBOJ TeIIa OT LIMH, KOTOpOe oOpasyeTcs
npu UX Ka4eHHH C OONbIION cKkopocThio. Ho BEpHO M TO, YTO MHOTHE aBTOTOHIIUKH
IPEANOYUTAIOT KOJIEca Majoro pa3mMepa, MOCKOJIbKY OHHM MO3BOJISIOT elie 0osee NOHU3UTh
IIEHTP Macc aBTOMOOWIS. boKkoBasi yCTOMYMBOCTh aBTOMOOWIISI TIPH TOHKAX JIOJDKHA OBITH
oOecrieueHa B MepBYI0 odepens. PazMmepsl Kojiec, KOHEUHO, JIeJ0 BKyca, HO OHM BCerja
JOJIKHBI OBITH COTJIACOBAHBI C TIEPEIATOYHBIMU YUCIIAMH TPAHCMHUCCHUHU.

[Tocrme mpuHATHS pemieHUs O pa3Mmepax U (HopMe KoJeC W TUCKOB U HMX TU3aiiHe
HEJb3s JOMYCTUTh OMIMOKY B YCTAHOBOUHBIX pa3-Mepax Kosiec. bosbioe 3HaueHne UMEI0T
TaK Ha3bIBaeMbIi odceT
nkoxa PCD nuckos.

O¢gcem — >TO paccTOsIHME MEXKIY CpeIHeW IUIOCKOCTBIO BpallleHus Koyieca M
TUTOCKOCTBIO TIPWJICTaHMsI JMCKa K CTYIUIIE B MECTE KperuieHus Kojeca. Yem MeHbIie
odceT, TeM Janbliie OTCTOUT Kojieco oT nojaBecku. I HaoOopoT, ueM Oombiie odceer, TeM
rIIy0’Ke KOJEeCO yXOAuT moj Kpwuio. [lpu ciumkom OosbiioM odceTe KOoJIeco MOXKET
HayaTh MLEIUIATBCA 3a JeTalu MOABECKHU. J[MCK C HENpaBUIBbHBIM O(CETOM YXYAIIUT
YIPaBJISIEMOCTh aBTOMOOMIIA. ABTOMOOUIIH C HEMIPABUIBLHO BHIOPAHHBIM O(CETOM JTUCKOB
OyZeT mphiraTh Ha BCEX HEPOBHOCTSIX JOPOTH, Tepsis yrpaBiasieMocTh. Cremyer
MPUICPKUBATHCS 3aBOJICKUX PEKOMEH AN, TOTJa BCE OYIET B TIOPSJIKE.

Koo PCD (Pitch Circle Diameter) — yCTaHOBOUHBIA pa3Mep JTUCKOB. DTOT KOJ
COCTOMT U3 JIBYyX umcell. [lepBoe u3 HUX — KOJIUYE-CTBO OOITOB, KOTOPHIMU KPEITUTCS IUCK
K crynuie. Bropoe umcno — auameTrp OKpY)HOCTH (B MM), OXBaThIBAIOIIEH OONTOBBIC
orBepctus. Hampumep, kox 5x100 o3HauaeT, 4TO AUCK KPEMUTCS K CTYMHUIE TMSA-THIO
0oaTamMu, pacmoyIOKEHHBIMH 1O OKpyxkHocTH auamerpoM 100 mm. Kom PCD nucka
JOJDKEH COBIAAATh € KOJOM CTYIHIIbI, HHAUY€ KOJIECO YCTAaHOBUTH Oy/1€T HEBO3MOKHO.

[Ipn mokymnke NWCKOB HE HAIO 3a0bIBaTh O OaJaHCHPOBOYHBIX TPY3HKaX, KOTOPHIC
HEOOXOMUMBI JUJIi  JUHAMUYECKOM OajlaHCUpOBKU Kojiec. ['py3uku xkenaresrbHO
yCTaHaBJIMBATh Ha BHYTPEHHUU 0001 nucka. HUYTO Tak HE MOPTUT BHUI JIOPOTHX KOJIEC,
Kak OaJaHCHPOBOUHBIE TPY3UKH, 3aKpeIIeHHbIe cHapyxH. [locie BpIOOpa MTUCKOB KoJec
HE MCEHbIIIee BHHUMAaHUE CIIeyeT yIelauTh BBIOOpY muH. OT pa3Mepa IUCKOB W IIMH
3aBUCUT T€OMETPUYECKUN paJnyC Kojieca , T. €. PACCTOSIHUE OT OCH KoJjeca 10 0e-roBoi



NOpOoXKKU. OT HEro HampsAMyl 3aBUCUT AMHAMHUYECKUU paauyc Koiseca. Pasmep mmH
o0o3HauaeTcs coderaHueM OykB W 1Up B [IONMOBOM M METPUYECKOW CHCTEMaXx.
Hanpumep, B mapkupoBke mmHbl 195/45 R 16 80V 1uudpsl u OykBel 0003HAYAIOT
cnenyromiee: 195 — mupuHa muHb B MM; 45 — OTHOIIICHHUE MUPUHBI PO IIHUHBI K €T0
BBICOTE B IPOILIEHTaX, B JAHHOM IpumMepe 3To 45 %, cieqoBaTesbHO, IMPUHA NIMHBI PaBHA
195 - 0,45 = 88 mMm; R — paguanbHO€ Ha-NpaBieHUE Kopjaa; 16 — mocagoyHbli 1uaMeTp
nucka B moimax (1 mroiim = 25,4 mMm); 80 — HHJIEKC TPY30MOABEMHOCTH; V — HHIEKC
CKOPOCTH (B JAHHOM clTydae pasperieHa CKopocTh 10 240 kv/4).

NHnekc ckopocTH 0O3HAYaeT MaKCUMAaJbHYIO CKOPOCTh, JOMYCTUMYIO ISl JaHHOM
MapKH IMHUHBI (Ta0IuIa).

NHaekchl CKOPOCTH ABTOMOOMJIbHBIX IIMH

| Maxcumansn| ‘| Makcumansn
Ne | Unpexc ast No | Mnpekc as
CKOpOCTb, CKOPOCTb,
/1 |CKOPOCTH KM/ /1 [CKOPOCTH KM/4
1 F 80 10 R 170
2 G 90 11 S 180
3 J 100 12 T 190
4 K 110 13 U 200
5 L 120 14 H 210
6 M 130 15 \Y 240
7 N 140 16 A\ 270
8 P 150 17 Y 300
9 Q 160 18 Z bonee 300

WNHpeke rpy3omnoabeMHOCTH 0003HAYaeT JOMYCTUMYIO BEPTHUKAIBHYIO HAarpy3Ky Ha
Kojeco. [Ins muHuManbHOro nHAekca (65) Harpy3ka He nospkHa npesbimate 2900 H, a
JU1sl MakcuMaibHoro uajaekca (121) — 14 500 H.



IIpakTnueckas padora Ne 12
Tema 7 Opranuszanus padboT 110 MOAEPHU3ALMNHU XOJOBOM YacTH
2. TrOHMHT TOPMO3HOM CHCTEMBI

O3HakOMIJIEHHE C HANpaBJICHUSAMM TIOHMHIAa TOPMO3HBIX CHCTEM: JIMCKOBBIE TOPMO3a,
YCWJIMTENN TOPMO30B, MaTE€pPHAaJIbI 111 KOMIIOHEHTOB TOPMO3HBIX CHCTEM

Topmoza — >TO cucTeMa MEXaHU3MOB, MPEJHA3HAYEHHBIX JIi HMCKYCCTBEHHOTO
3aMeIJIEHUsT aBTOMOOWJISI C MAaKCUMalbHO BO3MOKHOM HHTEHCHUBHOCTBHIO. TOpMO3HBIE
CBOMCTBA aBTOMOOWJISI OMPEEIISIOT MOCHEAHUN pyOex MEXIAy MPUATHBIM OIIYIIEHUEM OT
ObIcTpOl €316l U 1mo30poM aBapuu. [losTomy TpeOoBaHMS K TOpPMO3aM HEOOBIYAHHO
BbICOKM. C »DHEpreTMYecKux TMO3MIMA TOpMO3a SBJISIOTCS  IpeoOpa3zoBaTEIsIMU
KMHETHUYECKOW HEPTUU JIBHKYIIETrOCs aBTOMOOWIIS B TEIJI0, KOTOPOE BBIACISETCS B 30HE
KOHTaKTa TOPMO3HBIX KOJIOJOK C TOPMO3HBIMH JMCKaMd M IIMH C jpoporoil. Ilpum
TOPMOXEHUU TOPMO3HAasl CHJia B JIECSATKU pa3 MPEBOCXOAMUT CWly TArd. HeyauBurensbHO,
YTO TOPMO3a U IIMHBI OBICTPO U3HAILMBAIOTCS.

Topmo3nas mnegaab. TopMo3a NpPUBOAATCS B JACHUCTBUE IYTEM HAXaTUs HA
TOPMO3HYIO nenainb. [legans — 370 pblyar ¢ TakuM COOTHOUIEHUEM IuieY (MepeaaTOUYHbIM
OTHOUIEHUEM), KOTOPOE IO3BOJISIET MPUBECTU TOPMO3a B JIEHCTBHE, JaKe €CIIM OTKa3all
cepBonpuBoj] (ycwiutenb). KoOHCTpYKTOpbl MOAOMPAIOT MEpPeaTOYHOE OTHOILICHHE
nefajid ONTUMalbHBIM 00pazoM. Tak, meaanb ¢ MallbIM MepeAaTOYHbIM OTHOIIEHUEM
ObICTpee CO3aCT TOPMO3HOE YCHIIME Ha KOJiecaX, HO IPH ATOM YCHIJIME Ha)XaTUsl Ha caMy
nefayib Oyaer upeaMmepHo OonbmuM. Bonurens Oyaer ObicTpo ycraBaTh. [loaTOMy HyX.eH
YCUJIUTENh (CEPBOMIPUBO.).

CepBonpuBoa. Ha GosbiminHCTBE aBTOMOOUIIEH CEPBOMPHUBO TOPMO3HOW CHUCTEMBI
ynpasisiercss BakyyMoM. OH co3aeT HeoOXOJMMOE€ YCWUJIME Ha NOpPLIEHb TIJIaBHOTO
HWIMHAPA, pa3rpyXkas TOPMO3HYIO NeAaib. ['OHIIKUKY TPEeAnoYUuTatoT UMETh TOPMO3HYIO
ne-1anp 0e3 YCHIUTENs, IMOCKOJIbKY OHM Jyulle ee 4yBcTBYIOT. Ho o0mo0paAtrs ux
NENCTBUSA, a TEM OOJIee MOoIpakaTb UM HE CTOUT.

Topmo3Hasi KMAKOCTb. YCHIIME OT HaXKaTHs HA TOPMO3HYIO TeNajib nmpeodpasyercs
C IOMOIIBIO IITaBHOTO UMJIMHAPA B 1aBIIEHUE TOPMO3HOM KUJKOCTH, KOTOPas MOJAETCS BO
BCe pabouue UWIMHAPHI Kojec. B pabouumx UWIMHApPAX KOJEC JIaBICHHE BHOBB
npeoOpa3yeTcsi B CHITy, IPUKUMAIOILYI0 TOPMO3HBIE KOJIOJKH K JUCKaM JINOO TOPMO3HBIM
Oapabanam. Cama >XMAKOCTb NPU TaKOM JABJIICHHMM HE CXKUMAETCs, HO B HEM MOryT
OKa3aTbCsl My3bIPbKU BO3/lyXa, KOTOPbIE YMEHbIIAT JAABJICHUE B CUCTEME, U TOPMOKEHUE
MOXET OKa3aTbCs Majo3(p(PEeKTUBHBIM. A 3TO MOXKET NPHUBECTH K aBapuu. BoT mouemy
yAAJIEHUE BO3/yXa M3 TOPMO3HOW CHCTEMBI, WIH «IPOKAYKa» TOPMO30B, — OIepanus
KU3HEHHO BakHasl. TOpMO3Has )KUJIKOCTh BBIITYCKAETCS Pa3HBIX COCTABOB U MOYKET UMETh
pasznuuHble cBoicTBAa. Hanboiiee BaKHBIM MOKa3aTeIeM SIBISETCS TEMIlepaTypa KUIICHHMS.
Ecnu KMIKOCTh 3aKHUIIMT, TO 3TO BO MHOIO pa3 XyXe, 4eM eciid Obl B HEW OcTaBajCs
Bo3ayX. Ilap cxxkumaercs emie aydme. TopMo3Has KUAKOCTh OYEHb TMTPOCKONMUYHA, T. €.
OHA BOUTHIBAET BJIAry M3 OKPY’KAIOIIETO BO3YyXa U CO BPEMEHEM CHW)XAET TEMIIEpaTypy
cBoero kunenus. llpu momagaHum KUAKOCTH HA OKPALLIEHHYHO MOBEPXHOCThH CIEAYET
OBICTPO YAAIUTH €€ BETOIIbIO U OCTATKU CMBITh BOJOM.

Topmo3nble muIanru. TopMoO3HAs >KHAKOCTh MOJAETCS IO TpyOompoBoaam,
OOJIBIIMHCTBO KOTOPBIX MPEACTABISAIOT COOOM JKECTKHE MeTaUIM4eckue Tpyoku. Jlms
MOJIBOJIA JKUJIKOCTH K KoJiecaM HY>KHbI THOkHe nutanrd. OObIYHBIE CTaHJAPTHBIC IUIAHTH



XOpOIIY, MOKa OHU HOBBIE. PaHO WK MO3/IHO (JTydllle paHO) UX MPUXOAUTCS MEHATh. [Ipu
3aMEHE JIy4llle yCTAaHOBUTh HE MPOCThIE PE3MHOBBIE NUIAHTH, a apMUpoBaHHble. OHU
IPOYHEE U MEHBIIIE Pa3yBatOTCs MO ACHCTBUEM AaBICHUS KUIKOCTH.

CranjapTHbple LIIAHTM O0JaJal0T OJHMM OYeHb OosblUM HemocTaTkoM. Co
BPEMEHEM pPE3MHA CTapEeT, pPACCIanBacTCid, U Ha BHYTPEHHEH IMOBEPXHOCTU MUIAHTA
MOSIBJISIIOTCS HUTEBUAHBIC O0Opa3oBaHMs, HANMOMHHAIONIME BOJIOKHA. [Ipu co3maHuum
JABJICHUS B CHUCTEME 3TH BOJIOKHA MPOTAIKUBAIOTCS B CTOPOHY pabouMX MHIUHAPOB,
OJIHAKO MPH CHATHM JABJICHUS MOCIJIE OTIIYCKaHHUs MENA TOPMO3a 3TH BOJIOKHA CO3JAI0T
cBoeoOpa3Hyto MpoOKy (OTBEpPCTHE B IIAHTE COCTaBIAET MpUMEpHO 1 MM B auamertpe!),
KOTOpas HE MO3BOJISIET PabOYNM IMIIMHIPAM PACTOPMAKUBATHCA, U KOJeca MPOIOIKAIOT
TOPMO3UTh. DTO YacTo sBsieTcs npuuuHoi JATII ¢ TsHKKMMU TOCHeACTBUSIMU.

Topmo3Hbie cynnmoprbl. Ilpy TOPMOXKEHHM TOPMO3HOM JUCK 3aXHUMAacTCs B
TOPMO3HOM CyNIoOpTe Kak B CTpyOIMHE. JlaBieHue OT IaBHOTO IWIMHJIpA NeperaeTcs
NoJ TOPIIHU CYIIOPTa, W OHU MPUKUMAIOT TOPMO3HBIE KOJOJKH K JHCKaM WIH
Oapabanam. Uem Oombliie MOpIIHEH B Cynmopte, TeM OoJibllie TOpMO3HOEe ycuiue. Ha
OOJIBIIMHCTBE aBTOMOOMIJIEH B CyNmopTax UMEeTcs M0 OJHOMY WJIM JBa IWJIMHJpA, HO Ha
TOHOYHBIX aBTOMOOMJISIX UX MOXKET OBITh YETHIPE WJIH 1aXKe IIECTh.

Topmo3nbie aucku u OGapadanbl. Y aBTOMOOWJEH C JMCKOBBIMU TOPMO3aMHU
TOPMO3HBIE JUCKH 3aKPEIUICHBl Ha CTYNHIAX KOJIEC U BPAILAIOTCS BMECTE C HUMH. boiee
90 % paboTbl TOPMOXKEHMSI MPUXOJUTCS HA TOPMO3a MEPEeAHUX KOJEC, MO3TOMY Ha
COBPEMEHHBIX ABTOMOOWISIX TNEpPeAHHE TOpPMO3a JENaT IUCKOBbIMU. OHHM Jydline
OXJIQXK/IAI0TCS U, KaK MpaBuiio, 3pdexTuBHee OapabaHHbIX.

Ha cepuiiHbix aBTOMOOWJISIX MacCOBOTO TMPOM3BOACTBA TOPMO3HBIE JTUCKU
BBITIOJHAIOTCS  CIUIONTHBIMH, TOTJa Kak Ha 00Jiee MOIIHBIX W  OBICTPOXOIHBIX
MOAU(DUKALIUSIX CTABAT BEHTUWIUpPYEMbIe TUCKU (puc. 7.2). Takue AUCKUA COCTOSIT U3 JBYX
POTOPOB, MEXK]Ty KOTOPBIMH UMEETCS 330D, 10 KOTOPOMY ILIUPKYJIUPYET BO3AYX IS

JAy4yuiero oxJjaxzaeHus. Yem Oomplie AuamMeTp TOPMO3HBIX JHCKOB, TeM OOJbIINN
TOPMO3HOM MOMEHT OHHM MOTYT CO34aTh. [IOHUHTOBBIE MJUCKH OOBIYHO HMMEIOT
YBEJIMYEHHBIN AHAMETP 1O CPABHEHUIO C CEPUIHBIMMU.
bapabannble TOpMO3a TPUMEHSIOTCS TEMEeph TOJNBKO HA 3aJHUX KoJjecax. BrHyTpu
OapabaHa pacnoJioKEeHbI JIBE€ TOPMO3HbIE KOJOJKH, Puc. 7.2. TopMO3HbIE BEHTUIMPYEMBIE
JTUCKU - KOTOpBIE MPIKUMAIOTCS MOPIIHSAMH pabodero IWIMHApPA K BHYTPECHHHUM
MOBEPXHOCTSIM OapabanoB. bapabaHHbIe TOPMO3a HAJIEKHBI M BBI-JIEPKUBAIOT JTUTEIIEHOE
MHTEHCUBHOE TOPMO>KEHHE.

Okpacka cynnoptoB u 0OapabaHoB. Ilocie yCTaHOBKM THO-HUHIOBBIX JUCKOB
OONBIIOTO JWaMeTpa CYMNMOPTHl TOPMO30B CTaHYT BHIHBI BceM. JKemaTenpbHO UX



IOKPACUTh, YTOObI OHU TaPMOHUPOBAJIU C HOBBIMH KpacUBbIMH JuckaMu. [louemy Obl He
COBMECTHUThH yC-TAHOBKY HOBBIX JIMCKOB M KOJOJOK C IOKpackoi cynmnoproB? Topmo3za —
YCTPOMCTBA IPA3HBIE, TIO3TOMY MEPE MOKPACKOW UX HYKHO XOPOLIEHBKO NOYUCTUTH. J1Jist
3TOr0 MO>XHO BOCHOJIB30-BaThCS CHEUUATBHOM >KHIKOCTBIO ISl YUCTKA TOPMO30B HWJIU
4yeM-HUOYy b 10100HBIM. CyNIopThl MOKHO TOKPACUTh M3 OAJUIOHYMKA WM BPYYHYIO
KuCTOUKO. KpacuTh HyXHO He MeHee 4eM B jBa cios. i1 OKpacku TOPMO3HBIX
OapabaHOB HUKakKol pa3z0opku He Tpedyercs. HyXKHO MONHATH 3aHIO0 YacTh
aBTOMOOMUJISI, CHATh KOJIeCa W C MOMOIIBIO MPOBOJIOYHOM IMIETKM M HaXJauyHOM Oymaru
OuuCTUTh Oapabanbl. Ilocne 4YUCTKM clieyeT NpOTEpeTh MOBEPXHOCTH TPSIIKOM,
CMOYEHHOH B JKMJIKOCTH JUIs IPOMBIBKM TOPMO30B, M THIATEIBHO NPOCYIINTH 3TH
IIOBEPXHOCTH.

TopueByro NOBEpXHOCTh OapabaHa, rJe BBOPAUMBAIOTCA OONTHI KPEIJIEHHUS KOJIEC,
HY’KHO 3aKJIEUTh OyMaroil. DTy 4yacTh NOBEPXHOCTH 3aKpalluBaTh He Hajao0. Ee Bce paBHO
HE BHUJHO, KOTJa YCTAHOB-JICHO Kojeco. MOXXHO 3aKJeUTh TAaKXKEe M ILIUTOK MO03aa1
TOpMO3a. Bpsii 1 KTO yBUAWUT €ro HEOKpaIIeHHbIM 1o3aau koseca. Kpacuts 6apabaHn, B
OTJIMYUE OT CYHNIIOPTOB, — OJHO YJOBOJIbCTBHE. OMNSATh-TAKM KPACUThH KEIATEIBHO HE
MEHbIIE 4YeM B JiBa ciod. Ecium mocie OKpacku TOPMO3 IUIOXO COOMpaercs, 3HAYUT
MOKPAacKOM TMepecTapaiuCb M HAJOXKWUIM JUIIHUN cioil kpacku. llociie BbICHIXaHUS
JIMILIHIOI0 KPACKy HY’KHO YAQJIUTh, COCKOOJIUB €€ HOMXKOM.

Kosoaku u Hakiaagku. TopMo3HbIE KOJOJIKM KaK JUCKOBBIX, Tak M OapaOaHHBIX
TOPMO30B COCTOSIT M3 CTaJlbHOM OCHOBBI, K KOTO-pOM MPUKPEIUIEHbl HAKIAJKUd U3
¢puxuonHoro wmatepuaia. Korma-to aaBHO (pPUKLMOHHBIA MaTepualn HaKJIaJ0K
U3TOTOBJSICSE HAa OCHOBe acbecta. OH oOmaman NOpeKpacHBIMH  (PHUKIMOHHBIMU
CBOMCTBaMH, HO UMEN OJIMH HEJOCTATOK — acOECTOBAas NbUIb MIPU BJBIXaHUU MPEICTABISIET
JUISL 4EJTIOBEKA CMEPTEIbHYI0 0nacHOCTh. COBpEMEHHBIE TOPMO3HBIE HAKJIAJAKHU JENa0T 0e3
acOecTa Ha OCHOBE MOJIUMEPOB, METAINIOKEPAMUKH UITM UX KOMIIO3UIUH.

VYcTaHOBKAa TOPMO3HBIX JUCKOB M KOJOJOK C YJIYYIIEHHBIMU XapaKTePUCTUKAMU —
NEPBBIM IIar Ha NYTH MNOBBILIEHUS 3()(PEKTUBHOCTH TOPMO3HOW CHUCTEMBI. JTO camas
npocTtas MoAuduKkanus, KOTopass 3aiiMeT JBa-TpU 4Yaca BpPEMEHH, HO 3HAYUTEIbHO
HOBBICUT TOPMO3HbIE CBOMCTBA aBTOMOOWIS. [10CKOJIBKY KOJOJKU SIBISIOTCS PACXOJIHBIM
MaTepHalioB U CO BPEMEHEM MOJIEKAT 3aMEHE, CIEAYET BOCIOJIb30BATHCS 3TUM, YTOOBI
YCTaHOBUTbh HOBBIE COBPEMEHHBIE KOJOJKH C YIyYUIEHHBIMH XapakrepucTukamu. HoBbie
TOPMO3HBIE JETAIM MPUJIEraloT Apyr K JApyry JUIIb HECKOJBKHX TOYKAX, U
3¢ (HEKTUBHOCT TOPMOXKEHHUS NPU 3TOM MHUHHMAaJbHA, [OTOMY HOBBIE TOPMO3HBIE
KOJOJKH TpeOyIT NPUTHPKH, NpUpabOTKH, KOoTopas HacTymaer depe3 150-200 km
0oObIUHOM dKcrulyaTauuud. HemooreHka JeCTBUTENBHBIX TOPMO3HBIX CIOCOOHOCTEH
aBromoOusst — npsimoit mythb Kk JTII.



IIpakTnueckas padora Ne 13

Tema 8 Opranuszanusi padoT Mo MOJAEPHU3AUUM CAJIOHA

1. 3amena pyJieBoro koJseca
O3HakOMIIEHHE C HaIlpaBJICHUSMHU TIOHMHIA PYJEBOM CUCTEMBI, 3aMEHA PYJIEBOI0 KOJIeca

PyneBoe koneco — mepBoe, 4TO MPHUBJIEKAET BHUMAHUE B CAJIOHE aBTOMOOWJISA. DTO
OCHOBHAsi TOYKA KOHTAKTa BOAMTENS C aBTOMOOWIJIEM, IOATOMY KelIaTelIbHO, 4YTOOBI
pYJIEBOE KOJIECO HE pazJipaxkalio, pagoBaio B3rsld. [Ipu npoekTupoBaHUM CTaHAAPTHOIO
PYJIEBOr0 Kojieca KOHCTPYKTOPBI PYKOBOJICTBYIOTCS TpPeOOBaHMSMM CTAaHIApTOB, HE
BKycamu mnotpeoureneit. [loatoMy TO, 4TO XOpOIIO i NMPOU3BOJIUTENS, HE BCeria
ycTpauBaeT mnorpedurteneid. I[lpu TIOHMHre canoHa BOJOUTENb HMEET BO3MOXXHOCTH
peann3oBaTh CBOU MOXKeIaHUs. PBIHOK IpeuiaraeT MHOKECTBO Pa3HOBUIHOCTEN PYJIEBBIX
Kosec pa3Hoil Gopmbl M 1BeTa. MOXHO NPUOOPECTH PYJEBOE KOJECO OT MPECTHKHOMN
MapKyd aBTOMOOWJIS, a MOXXHO BBIOpaTh pyJ€BOE€ Kojeco cnopTuBHoro ctwis. llepen
BbIOOPOM HOBOI'O PYJIEBOTO KOJIeca CIeyeT 00s13aTeIbHO BCIOMHHUTD 3aKOHBI MEXaHUKH —
YeM MEHbIIEe JuaMeTp KoJieca, TeM OoJiblliee yCWINE MPUAETCS K HEMY MPHUKJIaAbl-BaTh
JUIsL  OCYIIECTBJIEHHMsSI MOBOpoTa aBTOMOOWis. Ecnu B aBTOMOOMIIE  OTCYTCTBYET
TUAPOYCHIIUTEND PYJIsl, TO PYJEBOE KOJECO MAJIOr0 JUaMeTpa MOXET JOCTaBUTh MHOIO
HEYI0OCTB, CBA3aHHBIX C YIIPABICHUEM aBTOMOOUIIEM.

He Oyner nuiuHuM UMETh B BUAY OJHY MaJEHBKYIO XUTPOCTb — 3TO ChEMHOE PYJIEBOE
koseco. OHO rapaHTUpyeT JOMNOJHHUTEIbHYIO O€30MacCHOCTb, CBSI3aHHYI0 C YTIOHOM
apromoOusisi. CHHMasi KOJE€CO Ha CTOSHKE, BOJMTEIb BCEr/Jla CMOXKET HaWTU CBOM
aBTOMOOMJIb TaM, TJI€ OH €ro OCTAaBWJI. 3aME€Ha PYJEBOr0 Kojeca CBSI3aHA C PEUICHUEM
OJIHOM O4YEeHb BaXXHOW TPOOIEMBbI — 3aMEHOW MOIYMIKKM O€30MacHOCTH. BONBIIMHCTBO
COBPEMEHHBIX aBTOMOOWJEH OcCHalleHbl noaymkamMu Oe3onacHocTd. OjHa M3 HHX
BCTPOEHA B pyJsieBoe Kosieco (puc. 1). ITockoybKy Ha phIHKE HET TEHOHMHIOBBIX PYJIEBBIX
KOJIEC, OCHAIICHHBIX MOAYIIKaMH 0€30IacHOCTH, TO 3aME€Ha PYJEBOro Kojieca O3HayaeT
yTpaTy OJHOTO M3 CpPEACTB Oe3omacHOCTH BoauTensd. s 3aMeHbl pyseBoro kojeca
OPUXOAUTCS OTKIIOUUTH CUCTEMY MOAYUIEK O€30MacHOCTU. BIOK ympaBieHHs cUCTEMOM
0€30I1acCHOCTH Yallle BCEro PacloyiokKeH B HEHTPaJIbHOW KOHCOJIU CaJlOHA, HO MOKET ObITh
U B JIpyrOM MecTe. DTOT e OJIOK ympaBiiseT, KaK MPaBWIO, U HATSHXKEHUEM peMHEHN
oe3onacHoctu. Ho mpobiieMa moaymek O€30MacHOCTH HE MCUEPIBIBAETCS MPOCTHIM OT-
KJIIIOYEHHEM OJIOKa yIpaBICHHUS.

Pucynoxk 1 — noaynika 6€30nacHOCTH, UHTETPUPOBAHHAS B PYJIEBOE KOJIECO.

Bo-nepBeiX, 1ocie 3TOro CUrHaibHas JiaMrnoyka (MHAMKATOP) CHUCTEMBI
0€30MacHOCTH Ha MPUOOPHOM TO0CKe OYJIET MOCTOSTHHO BKItoUueHa. OHa MOXKET pa3ipa’kath
Boau-tens. Ho ropasmo Oosiee BaXXKHO TO, YTO 3TO MOXKET MOCIYXHTh IHOBOJIOM K
ceppe3HbIM npereH3usaMm  cotpyaHuka [MBJIJI 1npu npoxokIeHWM  IUIaHOBOTO



TEXHUYECKOTO ocMoTpa aBTomMobmis. B meiictByrommx [IpaBunax MOpOKHOTO JABUKEHUS
(ITII) e oroBopeHO 00s3aTelNbHOE HAIW4YUEe Toayliek Oe3zomacHocTH. Ho ecnu oHu
IPEeIyCMOTPEHBl  KOHCTPYKIIMEH aBTOMOOWIS, TO CHTHal WHAWKATOpAa  CIYXKUT
uHdopmaimeil 00 HUX OTCYTCTBHH, YTO MOXKET IMOCIYXHUTh TOBOJOM JUIsl PEIICHUS
WHCIIEKTOpa O TMOBTOPHOM IMPOXOXKJICHUHM TEXHHMUYECKOTO0 OCMOTpa aBTOMOOWIS TMOCTe
yCTpaHeHusi HeucrnpaBHOCTU. CHpaBUTHCS € ITOU MPOOIEMOIl MOKHO ABYMSI CIIOCOOAMMU:
MEPBBIM — 3aMaCKUPOBATh CUTHAIBHYIO JIAMIIOUKY JIMOO yAAJIUTh €€ TMaHeNIu MPUOOpPOB;
BTOpOH — «OOMaHyTh» CHUCTEMY CaMOJMArHOCTHUKA BDY, 3aMKHYB KOHTAKThI CHCTEMBI
oe3omacHocTU. VX HYXHO COEIUHUTH MEPEMBIYKOW C S-aMIEpHBIM MPEIOXPaHUTEIIEM.
Torma cucrema caMOIMArHOCTUKH OyIeT <«JyMaTh», 4YTO MOMAYyIIKa Oe30MacHOCTH Ha
MeCTe, ¥ TIOATOMY JIaMITOYKa MHIMKATOPA MOTAaCHET €CTECTBEHHBIM 00pa3oM.

Bo-BTOphIX (uTO emie Oojiee CYIIECTBEHHO), yJajleHUE MOIYIIKH O€30MacHOCTH Ha
OJTHOM TOJIBKO PYJIEBOM KOJIECE HEUTPAIU3YET U BCE OCTAIBHBIE CPEACTBA 0E30MaCHOCTH.
[ToaToMy HEOOXOAUMO B 00S3aTETHLHOM TMOPSIAKE MOCTAaBUTh B W3BECTHOCTH 00 3TOM
CTPaxOBYI0 KOMIIAHHIO, KOTOpas BbAABAJIA CTPAXOBOM MOJKMC BIAJECIBIy 3TOrO
aBToMoOmIsl. [Toaymikyu 6€301MacHOCTH OTHOCSATCSI K KJIACCY B3PBIBOOMACHBIX MPEIMETOB.
[TapanokcanbHO, HO TpeIHAa3HAYEHHBIE JJIS TMOBBIIIEHUS] O€30MacHOCTH BOAUTENS U
nepeHero mnaccaxupa MOAYIIKHM OE€30MacHOCTH CaMHd MOTYT HAaHECTH TpaBMy MpHU
HEOCTOPOXKHOM oOpaiienn HuMu. [losTomy HeoOxoaumMo coOJ0AaTh CIEAYIOIIHE
IpaBUJIa.

— Ilepen cusTHEeM MOMyHIKU O€30MACHOCTH C PYJIEBOTO KoJieca HY>KHO OTKJIIOUUTH
akkymyJstop. Ecinu ayamocucrema aBTOMOOWIISE OCHAILIEHA OXPAHHOM CUCTEMOM, TO Iiepe
OTKJIFOYEHUEM aKKyMYJIATOpA CIEAyeT yAOCTOBEPUTHCS B HAIIMYMHM Yy TIOHEpa KoJa €€
paszonokupoBku. [lociie OTKIIIOUEHUS! aKKyMYJISITOpa HE HY>KHO Cpa3y TpPOraTh MOIYIIKY
0€30MacCHOCTH, a MOJ0XKAaTh €Il€ MUHYT JAECHTh, MOTOMY 4YTO B CUCTEME YyMIpaBJICHUS
MOIYIIKON 0€30MaCHOCTH COXPAHSETCS ICKTPUUECKUHN 3apsijl, KOTOPHI MOXKET MPUBECTU
ee B JIEUCTBUE AaKe MPU OTKIIOYEHHOM MMUTAHUHU.

— Ilomymka ©Oe30macHOCTH O4YE€Hb UYBCTBUTEIbHA K yaapam. Ilagenue c
ONpPENEIICHHON BBICOTHI MOXKET MPUBECTU €€ B JelicTBUE. Ecnu npu najJeHuy MoAyIiKa He
cpaboTana, TO CKOpee BCEro OHa YyXKe He cpaboTaeT HUKOrJa, Jaxe B Cilyyae
HeoOxomumoctu. C  Jpyroil  CTOpOHBI, TMOCIE€ CBOETO cpabaThiBaHUS MOJYIIKA
IpeBpaIlaeTcs B XJaM U MOBTOPHO UCIIOIb30BaHA OBITh HE MOXKET.

— CHATyI0 MOAYHIKY O€30MacCHOCTH CJIEyeT Pa3MECTUTh KOH-TaKTaMH BBEpPX U
XpPaHUTh €€ B TaKOM IOJIOKEHHH B MPOXJIAAHOM Mecte. [Ipu 3TOM BOKpYr Hee JOJIKHO
OBITH JIOCTATOYHO CBOOOJIHOTO MpocTpaHcTBa. Eciu moaymika ciaydailHo cpaboTaer, oHa
HE HaHeceT yiiepoa 4eMy-HHOY b UITH KOMY-HUOYIb.

— Tlogymika B3pBIBOONACHA, MOATOMY HEOOXOIMMO KOHTPOIMPOBATH TEMIEPATypy
cpeabl, B KoTopod oHa Haxoautcs. [Ipu temmepatype cBoimie 90 °C moaymika MOKET
B30pBaTbcs. Takas Temmeparypa MOXET ObITh, HApUMEp, B CYIIUIBLHON KaMepe mocie
MOKPACKH aBTOMOOMJIS.

B aBTOMOOWMIISIX, T/I€ TOAYIIKK O0€30MACHOCTH HE MPEyCMOTPEHBI KOHCTPYKIIUEH, HET U
OMHCAHHBIX BHIIIE MPOOJIEM. 3aMEeHa PYJIEBOTO KOJIeCa BHITIOIHSACTCS M0 YIPOIICHHON
TEXHOJIOTUU U CTOUT JICIIEBIIE.
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Tema 8 Opranusanus padéoT 1o MoAepHHU3ALUM CATOHA
2. TonnpoBaHue cTEKOJI

He Bcem BoauTessiM HpaBUTCS, YTO CHAPYKU MOYKHO Pa3IiIAIeTh BCE, YTO HAXOIUTCS
B CaJIOHE aBTOMOOWJIS,, B TOM YHCJIE€ U MACCAXUPOB, MOATOMY YAaCTO BO3ZHUKAET >KEJIAHUE
TOHUPOBATh CTEKJIA NOJIYNPO3PAaYHBIMM IUICHKaMHU. TOHUPOBAHHBIE CTEKJIA XOPOIIO
CMOTPATCS HAa HOBOM OJJIETAHTHOM AaBTOMOOWJIE C KAa4eCTBEHHOM OKpACKOM, yiydInas
BHEIIHUN BUA aBromMoOuss. CyiiecTByeT OOJBIION BBIOOp MIICHOK JJI CTEKOJ, B TOM
YHUCJIE LIBETHBIX, MOJYNPOHUIAEMBIX U OTPAXKAIOIIUX YIbTPA(PUOJIETOBBIE JIYUH.

ToHMpoBaHWE — 3TO JAEJNO JIMYHOTO BKYCa, OJHAKO CYUIECTBY-IOT OOBEKTHBHBIE
orpanuveHus. ToHHpoBaHUE cTeKON aBromMoOuien pernamentupoBaHo 'OCT 5727-88,
KOTOPBIN pa3peliaer CHUKEHUE CBETOBOI'O IMOTOKA uyepe3 JI00oBoe crekio Ha 25 %, a
yepe3 octaiibHble cTeksa — Ha 30 %. [loaToMy mpu MOKyIKe IUIEHKU AJIsi TOHUPOBAHUS
CTEKOJ HEOOXOAMMO CJEIUTh 3a COOTBETCTBHEM KadyecTBa IUIEHKH TPEOOBAHUSIM
CTaHjapTa, JAJI1 4Yero cjieayeT MmoTpedoBaTh OT IMOCTaBUIMKA CePTU(HUKAT COOTBETCTBUS.
OTuM Brajenen; aBTOMOOWIS OyAeT TrapaHTHUPOBaH OT HEMNPUATHBIX OOBSICHEHUH
corpynaukamu [MBJIJ], moromy uro mnoutu Ha Bcex mnoctax ['UBJIJI wumeercs
o0opy/noBaHuE U1 TPOBEPKH CBETONPOHUIIAEMOCTH TOHHPOBAHHBIX CTEeKoN. CyTb
orepaly TOHUPOBAHUS COCTOUT B UCKYCCTBE HAKJICWKH HEOOXOIMMOM MJICHKU Ha CTEKJIO.
KoMmuiekTsl MI€HOK il TOHUPO-BaHUSA aBTOMOOWJIBHBIX CTEKOJI MOCTABJISIOTCS B JBYX
BapuaHTax: 1) B BUjE pyJOHa, U3 KOTOPOTr0 HEOOXOAUMO OYJIeT BhIpe3aTh KyCcKu 1o ¢popme
CTEKOJI; 2) B BUJIE TOTOBBIX BBIKPOEK, CACIAHHBIX MO (DOPME CTEKOIL.

Bropoit BapuaHT mnpakTHUHEe, HO OH He JaomyckaeT ommubok. Ecam 1o
HEOCTOPOKHOCTHU OYJIET UCIIOPUYEHO XOTs ObI OJIHO MOJIOTHO M3 KOMIUIEKTA, TO KYIUTh €T0
B OTIEIbHOCTH Henb3s. Ilpuaercs 3aHOBO MOKyNaTh BECh KOMIUIEKT BBIKPOEK.
KonuyecTBo 1miieHKH B pyJioHE MPOJAETCS ¢ HEKOTOPHIM 3aMacoM, KOTOPbIA HEOOXO0IUM
JUTsl KOMITEHCAllUKU HEYJJAaYHBIX MONBITOK. PaboTa ¢ ruieHkoi TpeOyeT OoIbIIoro TepreHus
U THIATENbHOCTH. Jlydllle BBINOJIHATH €€ BABOEM. ECiiM HCOb3yeTCs IUIEHKA PYJIOHE, TO
OHAa BHAYalle HAKJIEMBAECTCS HA CTEKJIO, a 3aTEM €€ W3JIHUIIKU oOpe3arorcs mno (opme
cTekia. BHauane ¢ ruieHKH HeOOXOAMMO CHSTH 3aIUTHBIN CJIOW, BHECTU IUIEHKY BHYTPh
caJloHa W HaKJIEWThb Ha CTEKJI0. Bce 3TO Hamo mnpojaenarb B CTEPUIBHOM YHUCTOTE,
MIOCKOJIbKY J1t00asi MbLIb, KallJd BOJAbI WM BHE3AITHOE JIBIXKEHHE BO3JyXa MOXXET BECh
TPy YHHUUYTOXHUTh B OJTHO MTHOBEHHUE, TO3TOMY-TO KJIEUTh IUIEHKY HaJI0 BHYTPH CaJlOHa, a
HE CHapYyXHU.

[lepen Hakieiikod TUICHKH HEOOXOJMMO CaMbIM TIIATETBHBIM O0pa3oM OYHUCTUTH
cTeks0. OHO JOMKHO OBITh CTEPWJIBHO YUCTBIM CHAapyX d W BHYTpU cajoHa. Henb3s
NI0JIB30BAThCS JKUJKOCTSMU JUIL MBIThSI CTEKOJ, IOCKOJIBKY 3TH XUIAKOCTH COJAEpX AT
aMMMaK WM YKCYC. OTH XMMHYECKHE BEHIECTBA BCTYNAIOT B PEAKIMIO C IUICHKOW WIH
KJIeeM M CIOCOOHBI TMPUBECTH MaTepual B HEroJHOCTh. VMEeT CMBICI TPOMBITh
IPOCTPAHCTBO BOKPYT OKOH, YTOOBI CIy4yailHO HE 3aHECTU C HEro Ips3b Ha MeHKy. Eciu
3TO MPOU3OUJIET, TO UCIIPABUTDH Pe3yJibTaT OyAeT yke HeBO3MOxkHO. HaunHas ¢ pa3MoTku
pYJIOHA, IUIEHKY CJEAYET CcTapaTbCs JepKaThb IOCTOSHHO HaTsHyToW. Ecnm mueHka
CIIMITHETCS WM MOJIYYUTCS 3aJI0M, TO Pa3riaguTh €€ MOTOM OYJET Hellb3sl HUKAKUM CIIOCO-
ooM. OT pyJIOHa HY’KHO OTMOTaTh KyCOK HY>KHOU JIIMHBI U 00pe3aTh €ro NpuOIn3UTEIbHO
1o (hopme cTeksa ¢ HEKOTOPHIM MPUITYCKOM Ha JajJbHEHIIYI0 OAPE3KY.



UtoOsl 00pe3aTh IUIEHKY MO (OpMe CTEKIa, €€ BHauaje HYKHO NPUIOXKHTH C
Hapy>KHOM CTOPOHBI CTEKJIa 3alIUTHBIM cj0eM Kk cebe. [lepen atum cienyeT oOpbI3raTh U3
yJIbBEpPU3aTOpPa HAPYKHYIO CTOPOHY CTEKJIa CJIa0bIM MBUIBHBIM PacTBOPOM. AKKYpaTHO
IPWIOKHUB TUIEHKY K CTEKITy M OOpbI3raB Hapy>KHYI0 CTOPOHY IUIEHKH TEM YK€ MbLUIbHBIM
pacTBOpoM, HEOOXOJMMO OO0A3aTENbHO YAAIUTh MY3bIPbKU BO3AyXa M3-MOJ IUJIEHKU
pebpoM nuHEeHkH OO0 BajdMKOM Juisl Hakatku ¢otorpaduii. TolbKO Temnepb OCTPbIM
HO’KOM TUIEHKa o0pe3aercs no popme crexia.

[locne 3TOro IJIEHKY HYKHO CHATh C HApy>KHOM CTOPOHBI CTEKJa U TEPEHECTH
BHYTpPb CaJOHAa JJI1 OKOHYATEIbHOW €€ HAaKJIEMKHM Ha BHYTPEHHIOIO CTOpPOHY cTekia. Ilo
Mepe CHATUA IUICHKU MOJE3HO OphI3raTh BOAY MEXIY €€ HapyHOW MOBEPXHOCTHIO U
CTEKJIOM, YTO TMOMOXET IUICHKE JIerde OTAENATbCS OT cTekja. JKenarenbHO HE YyIalsTh
IUICHKY CITMIIKOM JIaJIeKO OT CTeKJa, YTOObl Ha Hel He 00pa3oBasivCh 3a0OMBL. [Ipu s3TOM
IJIEHKY BCE BPEMS HYXKHO JEpPKAaTh B HATAHYTOM COCTOSIHUM, HE J1aBasi € CKPYUUBAThCSI.

[locne CHATHS TUIEHKM HY>KHO € OOJIbIION OCTOPOMXKHOCTHIO BBOEM C MOMOILHUKOM
NEPEHECTH €€ B CAJIOH M aKKypaTHO HAJOXKHUTh HAa BHYTPEHHIOIO MOBEPXHOCTh CTEKJIA.
[ToBepXHOCTh MJIEHKH, KOTOpas JI0 ATOro Oblja CHApYyXKd, TENeph JO0JKHA OKa3aThCs
oOpaleHHOW BHYTpb, K TOBEPXHOCTH CTekJa. [I0CKONbKY IJIEHKa UMEET TOUYHYI0 GopMy
CTEKJIa, €€ MOXXHO MPUJIOKHUTH TOJBKO OJIHUM OIpeNejeHHbIM 00pa3oM. BHOBH cMOYMB
BHYTPEHHIOIO IMOBEPXHOCTh CTEKJIA U HAPYKHYI CTOPOHY IJIEHKH MBUIBHBIM PacTBOPOM,
HEOOXOMMO TMpUKATaTh €€ BaJUKOM WM KpaeM JIMHEWKH JUisl yAaJieHus BJaru u
y3bIPHKOB BO3/yXa. B yriax npukaTsiBaTh IIIEHKY yA00HEE JIMHEHKOM.



IIpakTuueckas padora Ne 15
Tema 9 Opranuzanusi pa6oT Mo MOJIEPHU3ANNH Ky30Ba aBTOMOOUJISI

1. OnpenesneHne XapakTepuCTHK BHEIIHUX CBETOBBIX NPUOOPOB

[IpakTryeckoe omnpeserneHne XapakTepUCTUK cBeTa (pap, CpaBHEHHE XapaKTEPUCTUK (ap
Pa3JIMYHBIX TPOU3BOUTEIICH

Jlist mpoBefeHHS TMPOBEPKA TEXHUYECKOIO COCTOSHHS (ap TOJIOBHOTO OCBELICHUS
TPAHCIIOPTHOTO CPEICTBA C MOMOIIBIO COOTBETCTBYIOIIETO MPUOOpa CIEIYET BHIMOIHUTH
Pl TOATOTOBUTEIIBHBIX ONEpallMii B YKa3aHHOW MOCIIEI0BATEIbHOCTHU:

1.

[o8)

*®

YcTaHoBUTH MPOBEPSIEMOE TPAHCIIOPTHOE CPEICTBO Ha PabOUyro IUIOMIAIKY BCEMU
KOJIeCaMU Tak, YTOOBI JI0 MepeaHEH TPaHUIIbI TUIOIIAJKH OCTaBAIOCh PACCTOSTHUE HE
menee 1 M, a 710 6okoBbix rpanul; — He menee 0,5 m. (Ilox paboueit momaaKoi
MOHUMAETCS] POBHASI TOPU30HTAIbHAS TUIOIIAIKA C TBEPIBIM MOKPBITUEM, HMEIOITIas
OTKJIOHEHHWE OT TOPU30HTAJIBLHOIO TMOJOXKEHUsT He Oomee 3 MM Ha 1 M u
METPOJOTMYECKH IMOBEPEHHAs 110 3TOMY OKa3aTeto0. )

[IpoBepuTh nmaBieHHWE BO3AyXa B IIMHAX M TMPHU HEOOXOIUMOCTH JIOBECTH €T0 JI0
HOPMBI.

[TpoBepuTh METOCTHOCTH (Pap U HAJC)KHOCTh UX (PUKCALIHH.

JIJist TpaHCTIOPTHBIX CPENCTB, O0OPYAOBAHHBIX PETYIMPYEMOU MOJIBECKOM, 3aBECTU
JIBUTATENIb U YCTAHOBUTH TOJIBECKY B TPAHCIIOPTHOE IMOJIOKEHUE BCEX OCEH, Mociie
Yero 3ariyluTh JBUTATElb.

[TpoBeputh pabOTOCTIOCOOHOCTH KOPPEKTUPYIOMIMX YCTpoucTB cBeTa (ap. [locne
IIPOBEPKH YCTAaHOBUTH KOPPEKTOP B COOTBETCTBYIOIIEE 3arpy3ke mosioxeHue. Ha
TPAHCIIOPTHBIX CPEICTBaX, 00OPYJAOBAaHHBIX PETYyJIUPYEMOM MOABECKON BCEX OCEl,
YCTaHOBUTH KOPPEKTOP B HYJIEBOE IOJIOKEHHE HE3aBUCHUMO OT 3arpy>KeHHOCTHU
TPaHCIOPTHOT'O CPEICTBA.

JUIsi MOpOKHUX TPAaHCIOPTHBIX CpeAcTB Kareropun M1 obecneunTs 3arpysky
TpaHcropTHOro cpeacTBa Maccor (70 = 20) kr (4esoBeK WM Tpy3) Ha 3aTHEM
CUJICHbE.

OnpenenuTs TEPBOHAYAIBHBI HAKJIOH CBETOTECHEBON TpaHUIIBI OJMKHETO CBETa
dap no 0603HaUCHUIO 3aBOJIA-U3OTOBUTEIIS.

Omnpenenuts U (ap mo 0603HaYCHUSIM, HAHECEHHBIM Ha UX pacCeuBaTelu.
Pacnionoxute mpubop Tak, 4ToOBI paccTOsHUE OT pacceuBarels (apbl 10 JUH3BI
npubopa OBUIO pPABHO PACCTOSHUIO, MPEAYCMOTPEHHOMY WHCTPYKIHEH 110
AKCILTyaTaluy mpuodopa.

10.PazMecTuTh ONTHYECKYIO Kamepy IO BBICOTE TaKMM OO0pa3oMm, 4TOOBI cepearHa

dapbl 1O BBICOTE HAXOAWIACh HAa OJHOM YpPOBHE C CEPEIMHON IO BBICOTE
MOJIOKEHUS JIMH3BI.

11.CopueHntupoBaTh ONTHUYECKYIO Kamepy Mpubopa TakK, 4TOObI MPOAOJbHAs OCh

KaMephl pacroyiaraiach B OJHOM IMJIOCKOCTH C UCXOAHOM ockio (apel. [ns storo
CJIeyeT MCIOJb30BaTh OPUEHTHUPYIOIIEE PpUCIIOCOOIeHnEe TpUOopa, Kak MOKa3aHo
Ha PUCYHKE.



Puc.

VYcranoBka mnpubopa st mpoBepku cBeta (ap: 1 — opueHTupyrolee

HpI/ICHOCO6HeHI/I€; 2— HOBOpOTHBIﬁ IITaTUuB, 3 — omnTuuyeckas KaMcepa, 4 — Tenexka JIIA
MNePeMCIICHUA I10 I10J1Y

Puc. JIumO pyKoSTKM Jisl yCTAHOBKH TOJIOKEHHS H3MEPUTEIBHOTO 3KpaHa: 1 —
pPYKOSITKA; 2 — IIKajna; 3 — yKas3aTesb

Jlanee mpoBepsieTcst CBeT dap:

1.
2.

Bxomtounts 6mvkHUN cBeT dap.

C noMoIIbI0 PYKOSITKH C HAHECEHHOW IIKAJIOW YCTAaHOBUTH U3MEPUTENIBHBIM dKpaH
npubopa B MOJOKEHUE, TPU KOTOPOM TOPU3OHTAIbHAS JIMHUS HAa HEM COBIAJAET C
JIEBOI 4acThIO CBETOTEHEBOW rpaHUIlbl Gapbl. Onpenenutb abCOMOTHOE 3HAUEHUE
YKAa3aHHOT'O CHU)KEHUS 10 HIKAJIE.

[IpoBepuTh xapakrep pacrooKeHUs: CBETOBOIO MATHA HA 3KpaHe. CBETOBOE ISITHO
JNOJDKHO HMETh BBIPAXKEHHYIO CBETOTEHEBYIO TPaHUIy B COOTBETCTBUU C
HAHECEHHOW Ha JKpaH pa3MeTKOW. Touka IepeceueHus MpPaBOW M JIEBOW YacTen
CBETOTEHEBOM TpaHuIlbl (aphl JOJKHA HAXOJWTHCS HAa CPEIHEW BEPTUKAIBLHOUN
nuann H-H skpana.

[Ipn Hanuuuu Ha TPAHCHIOPTHOM cCpeacTBe ¢ap, OCHANIEHHBIX Ta30pa3psAHBIMU
WUCTOYHUKAMU CBETA, MPOBEPUTH MCIPABHOCTh aBTOMATHUYECKOTO KOppekTopa dap
nyTeM HaOJIOJIEHHs 3a HEM3MEHHOCTBIO MOJIOKEHHS CBETOTEHEBOW T'PAHMIIBI MPHU
[IOKAYMBAHUN  TOJPECCOPEHHOM  4YacTHM  TPAHCIOPTHOIO  CPEACTBA  IIyTEM
NIEPUOANYECKOTO TPUIIOKEHUS YCWIMH K Ky30BY B BEPTHUKAJIBHOW IUIOCKOCTH, a
TaK)Xe oMbIBaTeNs (hap MmyTeM MPUBEACHUS €ro B CHCTBUE.

[IpoBepUTh YypOBEHBb MOJIOKEHHS JIEBOM YACTH CBETOTEHEBOW T'PAHMUIBI, KOTOPBIU
JIOJIKEH COOTBETCTBOBATh 3HAUEHHUIO, YKa3aHHOMY B YCIIOBHOM 00O3HA4Y€HUH, a MPHU
€ro OTCYTCTBUU — YKa3aHHOMY B TaOJHIIE.

K momyyenHomy 3HaueHUI0 ypoBHs CHWxeHHs npubaButh 150 mm (1,5 %) u
U3MEPUTH B 3TOM TOJIOKEHUU CUITY cBeTa Gapbl. CpaBHUTH MOTYUYEHHOE 3HAYEHUE C
HOPMATHUBHBIM JIJII OCBEIICHHOW 4acTu dKpaHa. [lojokeHue ¢oTonpueMHUKa Ha
VU3MEPUTEIIBHOM 3KpaHe JOJKHO COOTBETCTBOBATh YKA3aHHOMY HA PUCYHKE.


http://ustroistvo-avtomobilya.ru/wp-content/uploads/2012/08/Ustanovka-pribora-dlya-proverki-sveta-far.jpg
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7. Bbraectb u3 aOCOMIOTHOTO 3HAYCHHS CHIDKCHHUS CBETOTEHEBOW TpaHuill 100 mMm

(1,0 %) 1 u3mMepuTh B 3TOM MOJOKEHUU cUiTy cBeta (apel. [lomyuenHoe 3HaUeHUE

CpaBHUThL C HOPMAaTUBHBIM i1 TEHEBOM dYacTu OJKpaHa. llomoxeHue

dboTonpreMHUKA Ha U3MEPUTEIIBHOM 3KPaHe JI0JXKHO COOTBETCTBOBATH YKa3aHHOMY

Ha PUCYHKE.

BxomrounTth nanbHuil cBeT dap.

9. YCTaHOBUTH C TMOMOIIBIO PYKOSTKH M3MEPUTENIBHBIM SKpaH mpubopa B HYJIEBOE
MOJIOKEHHE TI0 JTUMOY pyKOSTKU. [IpoBepuTh pacmnosiokeHue CBETOBOIO IMATHA Ha
JKpaHE: BEPTUKAJIbHAsI OChb CUMMETPHUHM CBETOBOIO IISITHA JIOJKHA COBHAAATh C
BEPTUKAJIBLHOM JIMHUEW pa3MeTKu. LIeHTp cBETOBOTO MsATHA HE JOKEH OBITh BBIIIE
LEHTpa Pa3METKH dKpaHa.

10.dns dap tuma U (HU, DR) mpoBeputh cuily cBeTa, YCTAaHOBUB (POTOAIEMEHT B
TOUYKY, Hanbosee sSpKo ocBenieHHy0 Ha 3kpaHe. Jna ¢ap tuna CU (HCU, DCR)
IPOBEPUTH CUITY CBETA, YCTAaHOBUB (DOTORJIEMEHT B TOUKY, Haxozsmryrocs Ha 100
MM (1 %) BbIIIIE CBETOTEHEBOU TPaHUITLI OMKHETO CBETA ITOU Ke (aphl.

11.IToBTOpUTH oOmepanuu IO YyCTaHOBKE mpubopa s TpoBepku cBeta dap,
pacnoyIOKEHHBIX MO Jpyromy OOpTYy TpPaHCHOPTHOTO CpPEACTBA, IIOCJIE YEro
OCYILIECTBUTh MPOBEPKY OJMKHEro M JajdbHEro CBeTa, KaK yka3zaHo Bbimie. [lo
OKOHYaHWU TIPOBEPUTh M CJIOKUTh KOHTPOJIbHBIE 3HAUYEHUS CHUJIbI CBETa BCEX
OJIHOBPEMEHHO BKIIIOYAaeMbIX (hap JalbHEro CBETA, HAHECEHHbIE HA PAacCEUBATEIH.
CpaBHUTH MOIYUYEHHOE 3HAYEHUE C MPEAETBHO JTOMYCTUMBIM.

12. BKIIFOYUTh TPOTUBOTYMAHHBIN CBET.

13.YcTraHoBUTh U3MEPUTEIBHBIN SKpaH MPUOOpa C MOMOIIBIO PYKOSITKUA B MOJIOKEHUE,
IpyU KOTOPOM TOpH30HTAJIbHAs JIMHHUS HAa HEM COBIAJAET CO CBETOTEHEBOMU
rpanuiei ceera dapsl. OmnpenenuTs Mo IKaiae JuMOa aOCOMIOTHOE 3HAYEHUE
YKa3aHHOT'O CHU>KEHUSI.

14 IIpoBepuTh pacnoyiOKEHUE CBETOBOTO IATHA Ha 3KpaHe. OHO JOHKHO HMETh
BBIPA3UTEIIbHYIO TOPU3OHTAIBHYIO CBETOTEHEBYIO TPaHUILY.

15.1IpoBepUTh YpPOBEHH TIOJIOKEHUS CBETOTEHEBOM TPaHMIIbI, KOTOPBIA JOJDKEH
COOTBETCTBOBATh 3HAUYCHUIO, YKa3aHHOMY B TaOJIUIIE

16. OT moly4yeHHOT0 3HAUYCHUS YPOBHA CHUXEHUs OTHATh 530 MM (5,3 %) 1 u3MepuTh
B JTOM TIOJIOKEHHH cuily cBeta (apsl. [lomyyeHHOe 3HaYeHUWE CpPaBHUTH C
HOpPMATHUBHBIM JIJII TEHEBOW uacTu dkpaHa. llomokenwe ¢doTonpueMHuka Ha
U3MEPUTENBHOM JKPaHE TOJKHO COOTBETCTBOBATh YKA3aHHOMY Ha PUCYHKE.
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Puc. YcranoBka oronpreMHUKa NpyU U3MEPEHUU CUJIbI CBETa (pap OJIMKHEro CBeTa: a —
B OCBEILIEHHOW YacTU M3MEPUTEIBHOIO 3KpaHa; O — B TEHEBOW YacTH M3MEPUTEITBLHOTO
sKpaHa; 1 — ¢doTonpueMHUK


http://ustroistvo-avtomobilya.ru/wp-content/uploads/2012/08/Ustanovka-fotopriemnika-pri-izmerenii-sily-sveta-far-blizhnego-sveta.jpg

3aMedaHus;

1. Pan w3meputensHbIX mpuOopoB, Hampumep OII, ocHaieHbl HECKOJIbKUMU
dboTONIpUEMHUKAMH, PACTIOJIOKEHHBIMUA OJHOBPEMEHHO B 00E€HMX KOHTPOJBHBIX
toukax (-1 % ,+1,5 %). B cnydae nmpumeHeHUs TakuxX MpUOOPOB MPOBEPKHU (CM.
nm. 6 u 7) npoBoasATCs 6€3 mepeMeIeHns N3MEPUTENFHOTO 3KpaHa Mo BBICOTE.

2. llpy mpoBepke MOXKET BO3HHKHYTH HEOOXOIMMOCTh TMEpPeBOJa EAMHMIIL
OCBEILIEHHOCTH B €IUHUIIBI CHIIBI CBeTa. Takol MepeBOJ MOKHO OCYIIECTBUTH,
NO0JIb3YsICh TaOIULEH.

Tabmuma. [TpumepHOE COOTHOIICHUE €TMHUI] OCBEIIEHHOCTH M CHJIBI CBETA

Ocsemennocty Cuia cBera, OcBemeHHOCTh CHila cBeTa,

, JIK K1 , JIK K1
1,00 650 1,60 1000
1,20 750 2,50 1600
Vv
3\'— :
2°
H v\ H
528 s -1
(5,28 %) =25

¥V

Puc. YcranoBka (oronpuemMHHKa MpU HU3MEPEHUU CUJIBI CBETA MPOTUBOTYMAHHOU

¢dapsl B TEHEBOW YaCTH CBETOBOTO MATHA

[Tpubop tuma OIl ocHameH (GOTONPUEMHUKOM, PACTOIOKEHHBIM B YKa3aHHOU
KOHTPOJIbHON TOouke. B sTOM ciyuae mgaHHas mpoBepka MPOBOIUTCS 0€3 MepeMelIeHHs
U3MEPUTETBHOTO IKpaHa 1o BBICOTE.

[IpoBepka TEXHHYECKOI'O COCTOSIHMS MPOYMX MPUOOPOB OCBEIICHHS U CBETOBOMU
CUTHAJIM3AIIMHU OCYIIECTBIISIETCS B IOCJIEIOBATEIBHOCTH, YKA3aHHON HUXKE:!

[IpoBepuTh NPABUIBHOCTH M COOTBETCTBUME YCTAHOBKHM CBETOBBIX IPUOOPOB Ha
TpaHCHOPTHOM  cpeAcTBe. OmpenenuTh Haauyue Ha nOpudopax OCBEIICHHUS U
CUTHAJIM3AIMN 0003HAYCHHM, YKa3bIBAIOIINX HA YTBEPHKACHHUE UX TUIA U OMPENEISIOMUX
GbyHKIHOHATBHOE Ha3HauY€HHE MPUOOPOB, 0COOEHHOCTH MOHTaxa. [Ipu HeoOxomuMocTu
U3MEPUThH PACCTOSIHHS, HOPMUPYEMBbIE TIPU YCTAHOBKE CBETOBBIX MPUOOPOB.

O1eHHUTD LETOCTHOCTh U Ha/IEKHOCTh KPEIUIeHUsI TPUOOPOB.

OrneHuTh paboTOCIIOCOOHOCTH MPUOOPOB U COOTBETCTBUE PEKUMOB MX BKIIOUCHUS U
BEIKITIOUeHUsA. J[7s1 3TOoro ompoOoBaTh MPUOOPHI IMyTeM BKIIOUEHUS HX Ha Pa3HBIX
pexxumax paboTsl. [Ipu 5TOM cBeToBas MHAWKALNS pabOThl MPUOOPOB B KaOMHE BOAUTEIS
JOJIKHA COOTBETCTBOBATH YCTAHOBJIEHHBIM TPEOOBAHMSIM.

[IpoBeputh paboTy ykKazarejeil MOBOpPOTa B YCTAHOBJIEHHOM pexume. s 3Toro
ONPEJEIUTh KOJIMYECTBO MUTAHUM CBETA B MUHYTY C IOMOIIBIO CEKYHAOMEpa HE MEHEee
yeM 1o 10 nmpobseckam ¥ CpaBHUTH MOTYUYEHHOE 3HAYEHUE C IOIyCTUMBIM.


http://ustroistvo-avtomobilya.ru/wp-content/uploads/2012/08/Ustanovka-fotopriemnika-pri-izmerenii-sily-sveta-protivotumannoj-fary-v-tenevoj-chasti-svetovogo-pyatna.jpg

BusyanbHO CpaBHHTH CHIIy CBETa IAapHBIX CBETOBBIX NPHOOPOB TPAHCIIOPTHOTO
CpeJCTBa, KOTOpas JUIs MapHbIX (poHapel OAHOTO (PYHKIIMOHAIBHOTO Ha3HAYCHUS JOJDKHA
pasznuyaThCs He OoJiee ueM B J1Ba pasa.

[lpoBepuTh  COOTBETCTBHE  YCTAHOBKM  CBETOOTpa)kaTejled  HOPMATUBHBIM
TpeOOBAHUSIM.

[Tpr HEOOXOAUMOCTH TIPOBEPUTH MPABWIBHOCTh HAHECEHUSI CBETOOTPAKAIOIICH WITH
KOHTYPHOHW MapKHPOBKHU Ha OOPTaxX TPAHCIIOPTHOTO CPEICTBA.
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Tema 9 Opranmnszanus padoT Mo MoJePHU3AIMU Ky30Ba aBTOMOOUJIs
2.YcTaHOBKA 3JIEMEHTOB a3POJAUMHAMUKHA HA aBTOMOOWIb

AHTHKPBLI0. OHUM U3 AJIEMEHTOB a’pOJIMHAMHYECKOI0 00-Beca aBTOMOOWIISI SIBJISIETCS

AQHTUKPBLJIO. AHTUKDPBUJIO TPEACTABISET COO0OM 10 KOHCTPYKIMH TEPEBEPHYTOE
CaMOJIETHOE KpbUJIO HEOOJBIIOr0 pa3Mepa, KOTOpOoe BMECTO MoabeMHOro sddexra
OOBIYHOTO KpbUIa, HA0OOPOT, MPIKUMAET aBTOMOOWIb K 3emiie. SIBISISICh KpPacUBBIM
DJIEMEHTOB [IM3aifHa, AHTHUKPHUIO BBIMOJIHAET BAXKHYIO TEXHOJOTUYECKYIO (YHKITHUIO,
yJIydilasi yCTOMUYUBOCTh aBTOMOOWIIA TIPH OOJIBIIUX CKOPOCTSAX ABIMKEeHHS. COBPEMEHHOE
AHTUKPBLJIO, KECTKO 3aKpeIUIeHHOTOo Ha Ky3oBe, mnoutu Ha 40 % ymydmiaer
a’POJMHAMUYECKUE TTOKA3aTEIIM aBTOMOOWIISL.

['maBHBIM  yCIOBHEM JIOCTHXKEHHUSI CTOJIb BrHewaTistomero »ddexra sSBIsETCS
rpaMOTHOE€ KOHCTPYHPOBAaHHUE AaHTUKpPbLJIA C YYE€TOM 3aKOHOB  adpOJAMHAMUKH.
HenpaBuibHO H3rOTOBIEHHOE AHTUKPHUIO MOXET JaTh MPOTHUBOIOJIOXKHBIA 3P EKT u
OpUBECTH K aBapuiHOM curyauuu. Ilostomy mnpu o00630pe pblHKA, OCOOEHHO
HENpPO(EeCCHOHANBHOTO, UM aCCOPTUMEHTAa COMHUTEIBHBIX MAara3MHOB aBTO3aImyacTei
CJielyeT OYE€Hb KPUTHUYHO MOJXOJIUTH K BHIOOPY TIOHMHTOBOT'O aHTHKPHLIA, OMHUPASICh Ha
3HAHMS U OMBIT MPO(ECCUOHATIOB B 00JIACTH a3POIMHAMHUKH.

[TockosibKy Ha3HAYEHWE AHTUKpbLUIA 3aKIIOYAETCS B CO3JIaHUHM a’3pOJAMHAMUYECKOU
CUJIbI, TPUKUMAIOUIEH aBTOMOOWIb K OMNOPHOM TOBEPXHOCTH, TO YCTAaHABIUBATH
AHTUKPBLJIO HY>XHO TaM, TJI€ BO3JIEUCTBHE HA HEro HaOErarIlero noroka Bo3ayxa Oynaer
MaKCHUMaJIbHbIM. TakKMM MECTOM SBIJISIETCS Jr00asi 30Ha, HE «3aTEHEHHas» Ky30BOM.
Hanpumep, y Ky30BOB THIIa «CelaH» TaKasl 30Ha paclojaraeTcs 3a HaJCTpOUKOIl Ky30Ba, B
nepeaHel 4acTu Kpblku OaraxkHuka. Cuiia, mprKuMarolias aBToMOOWIIb K 3emiie, OyIeT
co3/laBaThCsid TaM, TJ€ IIOTOK BO3ayxa, O0O0O0HIs1 KaOWHYy, CHOBa YIUIOTHSIETCS.
Pacnionosxenre aHTUKpBLUIA B 30HE pa3pexeHus xemnaemoro 3pdexra He gact.

Hampumep, y oreuectBennoro apromoOmist BA3-2110 «Kurynm» emie Ha 3aBoje-
U3rOTOBUTENIE CTABAT HEOOJBINIOE AHTHKPHUIO Ha Oaraxknmke (puc. 1). Jlaxke Takoe
MaJeHbKOE AHTHKPHLIO, MPABWIBHO CKOHCTPYHUPOBAHHOE, OOECIEYMBACT IIPYKHUMHOI
3¢ (}EKT HEe TOITBKO 3aJHUX, HO U TIEPETHUX KOJIEC aBTOMOOMIISL.

STV

Puc 1 — antukpeuio BA3-2110

Uem panbllie OT Ky30Ba BBIHECEHO AHTH-KPBUIO, TEM MPOYHEE JOJDKHO OBITH €ro
kperuienue. Cuia gaBieHHs HaOerarolero MmoToka, Moj BO3JCHCTBHEM KOTOPOW ILIOXO
3aKpEIUIEHHOE aHTUKPBUIO MOXKET OTOPBATHCA U MPU-YUHUTH BPEJ APYTMM YYaCTHUKAM
nBvkeHusi, uHorna mpesbimaer 1000 H. Ilostomy ecnu mpeanonaraercs ydacTue



aBToMOOMIIE B TPO(EeCCHOHATBHBIX TOHKAaX, TO 3(P(EKTUBHOCTHIO AHTHUKPHLIA MOXKHO
MOKEPTBOBAThH, YKPENUB €0 MOOJINKE K KY30BY.

Cuoitniepsl. [Ipu uaeanbHON a’poMHAMUKE aBTOMOOUJISE MOXHO JOCTHUYh PABHOTO
pacnpeneneHuss HOPMaJbHBIX PEAKUUN OMOPHOW MOBEPXHOCTH HA MEPEIHHUX M 3aJHHUX
kosnecax. Ho xopomasi aspoarHaMuKa aBTOMOOWIISI JJOCTUTAETCSl HE TOJBKO C MOMOIIBIO
aHTHUKpbUIA. bOoJIbIIOE 3HAUEHNE UMEET ITPU ITOM CITOMJIEP, PACIIONIOKEHHBIN HA MEPEIHEM
Oamrepe. [7aBHBIM Ha3HauUE€HHUEM JTOTO Aa’3pPOJMHAMUYECKOrO0 oOOBeca aBTOMOOWIIA
SBJISIETCS] CO3/IaHKE MPEMATCTBUS MOMAJAaHUIO BO3AyXa MO AHMILE aBToMoOms. Jleno
BTOM, 4YTO TOTOK BO3AyXa IOJ THUIIEM aBTOMOOWIS, CTaJKUBasACh C 3JIEMEHTaMU
XOJIOBOM YacCTH, BBI3BIBACT JIOTIOJHUTEIHHOE COMPOTUBICHUE JBMXKCHHIO aBTOMOOWIIS, a
3TO CHM)KA€T HOPMAJIbHBIE PE-aKUMUU ONOPHOM MOBEPXHOCTH B 30HE KOHTAKTA KOJEC U
YXYAIIA€T YCTOMYMBOCTh U YIPABIIEMOCTh aBTOMOOMJIA.

Hekortopble aBTOMpOM3BOAWTENN, YTOOBI HE JOMYCTUTh ONUCAHHOTO 3ddeKTa,
yCTaHaBIMBAIOT MPOGUIUPOBAHHBIC MTAHETU MOJ1 THUIIEM aBTOMOOMIIL. OJTHAKO MPAKTHKA
nokaszajna, YTo JIy4IIMM U OJHOBPEMEHHO Oojiee MPOCTHIM PEIICHHEM 3TOM MpoOJIeMBbI
ABJISIETCSl YCTAHOBKA MepeaHero crnoiiepa. Haxoascy Ha nepeanem OaMiiepe aBTOMOOUIIS,
OH IE€pEHANpPABIISIET MIOTOKK BO3AyXa BBEpPX Ha paauarop. IIpu 3ToM BMECTO MOIBEMHOIO
apdexra Oyner HaOMONATHCS MPIKUMaHWE aBTOMOOWISI K OMOPHOW TMOBEPXHOCTH
BCJIC/ICTBUE BO3HUKHOBEHHUS pa3pekeHUs Mo JIHUIEM aBToMoOmis. Takoil addext
MHOTJAa Jake Ha3bIBalT «3((PexTomM 3eMiin». 3aJHUN CIONIEp BBIIOIHIET MPAKTUYECKU
Ty K€ 3a/1auy, uyTo u nepeanuil. K Tomy xe oH 6eper Ha ce0si QyHKLIHIO aHTHKPbLIA.

N3 pa3HOBUIHOCTEN CIIOMJIEPOB CIEAyET Ha3BaTh €IIE CIOWIEPBI-KO3bIPbKH. OHU
yCTaHaBJIMBAIOTCS B MECTaxX CpPbIBa BO3AYIIHOTO MOTOKAa U JIAIOT JIOBOJIBHO OIIYTHMBIN
adpoauHamudeckuid d3pdext. CymecTBYIOT TakKe CIIOPTUBHBIC CIIOMIIEPHI IS IFOOUTEeH
ctputpeiicunra. iMest JOBOJIBLHO MPOCTYIO U B TO € BpeMs MaKCUMAaJIbHO 3(PPEKTUBHYIO
a’POJMHAMUYECKYIO (POPMY, OHU BBITJISAAT BIIEUATIISIIOLIE.

Hapyxnbix oOtTekaTeneld BO3AYIIHOTO IMOTOKAa, MMEHYEMbIX AehICKTOpaMH WIH
crioilyiepaMu, BBIIYCKAaeTCsl BEIMKOE MHOKeCTBO. [IprobOpectn WX MOKHO OTIENbHO, HE
CBsA3BIBAsl TMOKYIKY C TIOHMHTOM Jpyrux 4YacTeil Ky3oBa. Jleduektop BHOCUT
3HAYUTEIbHbIE U3MEHEHUS
B 00JMK aBTOMOOWISl. OH HE 3aBUCUT OT JAPYTHX pPabOT C Ky30BOM, MU €ro MOXKHO
NOCTABUThH B J1t000€ BpeMs. ['1aBHOE — MOKPACUTH €T0
BHYXHBIM LIBET M XOpoIIO 3akpenutb. O4eHb BaXHO MpPH YCTAaHOBKE Jediekropa
NPaBWJIBHO pa3METUTh MecTa YyCTaHOBKH. JleduiekTrop — paeranb KpymHas, U €ro
HEIMpaBWJIbHAsl YCTAaHOBKAa MOXET H3ypOAOBaTh BHEIIHMA BHJ Ky3oBa. [lpuuem miid
KperuieHus: nedieKkTopa NpUIETCS CBEPJIUTh Ky30B, a JIMIIHUE OTBEPCTHS B HEM HE
HYKHBI.

Kosiecuble Humu u aeduiexkropbl. Apku, 0OpaMiIsioniue Kojeca, Ha3bIBaloTCs

KOJIeCHbIMU HUIIAMU. OT UX a3pOJIMHAMUYECKUX CBOMCTB 3aBUCUT 20 %

a’pOAMHAMHUYECKUX TTOKa3zaTeel BCcero aBToMoOMIsl. BaXKHBIMU MTPU 3TOM SBIISIOTCS

MHOTHE (DAKTOPBI: cCaMU KoJieca ¢ UX IIMPUHON U TUaMETPOM, a TaKkKe JTU3ailH

JMCKOB M pa3-Mep KOJECHON HUIIU.
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Tema 10 Opranusanusi padort mo asporpadpuu 1 AHTUKOPPO3MOHHOMY TIOHUHTY
aBTOMOOMJIA

1. IToa0op KPACOK AJIs1 MHOTOI[BETHOT'0 JIAKOKPACOYHOI0 MOKPBITUS

Ilepen 00paboOTKOM TIACTMACCOBOM JIeTalM CJEAyeT YTOYHUTh MAapKUPOBKY
Marepuala, U3 KOTOpOro M3TOTOBJIEHA 3Ta JeTaib. MaTepuanbl ¢ MapKupoBkamu AAS,
ABS, PC, PVC — sto tepmoruiactel (1-s rpymnma); PA, EP, PUR — TepmopeakTuBHbIE
mJacT™Macchl, T. €. aypormiactel (2-a rpynna); PP, EPDM, POM — nonunponuiens! (3-s
rpynna). [Tokpacka MaTepraioB KaKJ10i U3 3TUX TPYIII UMEET CBOIO CHEU(UKY, KOTOpast
JIOJKHA YUYUTHIBAThCs TIpH padoTe. Ciaydaercs, 4To Ha JETAISIX OTCYTCTBYET MapKHUPOBKA.
DTO TUIIUYHO ISl IETAJIeH, N3TOTOBJIECHHBIX MEJIKUMH YaCTHBIMU KOMIaHUs-MU. K Takum
U3JIEIUSAM CJeyeT OTHOCUThCA OCOOEHHO BHHUMATENbHO. YacTo Ha MOBEPXHOCTH TaKUX
JeTajieil UMeeTCsl HeYyNaJeHHBIM CJION CHIIMKOHOBOWM CMa3KH, KOTOpas UCHOJIb3YETCs MpU
uX Mpou3BOJICTBE. Takas cMa3ka rry0OKO MPOHUKAET B MaTepuall IeTaju.

Ilepen mokpackoil MIaCTMACCOBBIE JETAIH HYXKHO OTMBITh OT PaCTBOPUMBIX B BOJIE
3arpsA3HEHUM, Mmociae 4ero HarpeBatb 1o Temmeparypsl 60 °C e menee 30 muH. 3artem
MOBEPXHOCTh CIEAYET O0E€3XKUPUTHh CHElUaIbHBIM pacTBopuTeneM. s mmactmace 1-i
rpynnel  UcHosb3yeTrcss  pactBoputenb 3920S, a  ocTtanbHble  00pabaThIBAIOTCS
pacTBopuTeNeM I 3MOKCUIHBIX TpyHTOB 3871S. Ecnam mmactmaccoBele Ae€Tanu He
OuMIaTh ¥ HE O0E3KUPUBATH, TO CHIMKOHBI OKAXYTCS pacCHpeleNieHHbBIMU 0 HX
MOBEPXHOCTH, YTO CYIIECTBEHHO YXYJILIUT aAre3ui0 JIAKOKPACOYHOTO MOKpbITHUS. JlJis
HEMapKHUPOBAHHBIX IUIACTMACCOBBIX M3JIEJIUI ONMCAHHYIO MPOLEAYPY HYKHO MOBTOPHUTH
HECKOJIbKO pa3. i miactMace 3-il Tpynmbl MOXET NOTPeOOBAThCSA IOMOJHUTEIbHAS
00pa0OTKa OTKpBITHIM IUIAMEHEM Tra30BOW Tropenku. Takyio o00paboTKy ciexyer
IPOBOAUTH AOCTATOYHO OBICTPO, UTOOBI HE BHI3BAThH OILIABJICHUA IIacTMacchl. [Ipu aTom
1aMs J10JKHO KacaThCsl HOBEPXHOCTH U3EIHN, JUIsl TOTO YTOOBI €r0 HE 3aKONTHUTb.

[locne o6e3xupuBaHUs HYKHO TNPHUCTYIIUTh K MEXaHWYeCKOH oOpaboTke
MOBEPXHOCTH IJIACTMACCOBOTO M3JENHs. JTa ONepalys OCYUIECTBISETCS NUTM(POBOUYHBIMU
MaTepHallaMH C 3epHUCTOCTHIO He Oosiee 600 MKM. 3aBepIIUB MEXaHUYECKYI0 00paboTKY,
HE00XO0-IMMO MPOM3BECTH €Ille OJHO oOezkupuBaHue. [Ipu 3TOM pacTBOpPUTENH HYKHO
HAaHOCUTh HAa IIOBEPXHOCTh M3JENMS W YAAIATh CyXOM BETOIIBIO N0 TOr0, Kak
pacTBOpUTENb  BBICOXHET. BBICOXIIMI pacTBOPUTENL OCTABUT HA IOBEPXHOCTH
IUIACTMACCHI MATHO CUIIMKOHA, KOTOPOE HEBO3MOXKHO OY/IET YCTPaHUTh.

[Tocne 06e3xupUBaHUS TOBEPXHOCTH MJIACTMACCOBOM JI€TaIM CIEAyeT 3arpyHTOBATb.
[Tnactmaccer 1-# u 3-i1 Tpynnm HYXKHO TOKPBHIBaTh CIEIUAIBLHBIM TPYHTOM IS THOKUX
nomsioxek 800R. OH HaHOCUTCS B JiBa CJIOSI ¢ MUHUMAaIbHOM ToMmuHONU 5—10 Mkm 3a 10
MHUH JI0 OCHOBHOrO IpyHTOBaHUs. CIIOMCThIE MAHEIU W3 TEPMOPEAKTUBHBIX IJIACTMACC
OPUMEHEHUSI CHEUUalbHOW TpyHTOBKM He TpeOyroT. Ilocie 3TOoro Ha mNOBEPXHOCTH
IJIACTMACcCOBOM JI€Tall HAHOCUTCA CJIOW BBIPABHMBAIOLIErO I'pyHTa. B 3aBUCUMOCTH OT
TUOKOCTH U3ENHS B TPYHT U MOCIEAYIOUIUNA CII0M Jlaka He0OX0IuMO J00aBUTh 110 25 %
miactugukaropa 805R.

JInst TpyHTOBaHUSI MOKHO MCIOJIb30BaTh ceputo rpyHTOB 901-907. OHu oTinmyarotcs
Tosibko 11BeTOM: 901R — Genpiit, 907R — uepHBIA. DTH TPYHTHI COUETAIOT B ceOe CBOMCTBA
aJAre3MOHHOTO U OCHOBHOrO TpyHTOB. C OIHOW CTOPOHBI, OHU XapPAKTEPU3YIOTCS



OTJIMYHOM ajre3ue (MpWIMITAHKEM) KO BCeM IutactMmaccam, Bkiatouas PPuPP/EPDM. Mx
aare3usl BBINIE AJre3UM JaK€ CTAaHIAPTHBIX 3aBOJACKUX TpyHTOB. C Jpyroil CTOpPOHHI,
TaKhe TPYHTHI MOTYT HAHOCHUTHCS CI0E€M TOJIIMHON 10 30 MKM U IUTHU(OBATHCS IO MOK-
pOMy» YK€ 4epe3 JBa 4daca BO3AYIIHOM cymkd. CMEIIeHHWE ABYX LBETOB MO3BOJISIET
MOJIYYHUTh JH000M OTTEHOK CEpOT0 M MOBBIMIAET YKPHIBUCTOCTH MOJYIPO3PAYHBIX IMAJICH.
JlanpHeWmass mporeaypa TMOKPAaCKHM HE OTIWYAeTCS OT AaHAJIOTHYHOW 00paboTKu
METaJNIMYECKUX JeTtaner. [1o Takou e METOIUKE MOYKHO OKpPAIIMBATh METAJUIMYECKHUE
IIOBEPXHOCTH, TOKPBITHIE CIIENUAIBHBIM aHTUKOPPO3UMHBIM COCTABOM.

IToxkpacka alOMMHUEBBIX JIeTajei

[Tpy peMOHTE Ky30BOB JIETKOBBIX aBTOMOOWJIEH, 0COOEHHO MHOMApOK, MPUXOJIUTCS
CTAJIKUBATHCS C JETAJISMHU JIMCTOBOM OOLIMBKU M3 aTIOMHUHHEBBIX CIUIaBOB. CyIIECTBYET
OLIMO0YHOE MHE-HHE, YTO Kpacka He MMPOYHO MPUCTAET K JIUCTY U3 aJFOMUHUEBOTO CILIaBa
U C TEUYEHUEM HEOOJBIIOr0 MPOMEXYTKA BPEMEHHM OTCIAUBAETCA. IJTO MOXET HMETh
MECTO, €CIM MNpPH IOArOTOBKE aJIOMUHHUEBBIX JETAJEM Ky30Ba MOJ ITOKPAacKy He
COOJIIOAAIOTCS ONPENIETICHHBIE MEPHI MPEJOCTOPOKHOCTH, HE BBINOJIHAETCS HEOOXOAMMAsI
TEXHOJIOTUSL.

Ecnau nucr U3 alfOMMHMEBOTO CILIaBa 3a4MILEH, T. €. C HETO CHATA cTapas Kpacka
BMECTE€ C IPYHTOBKOM M MeETalyl COBEPIIEHHO YUCT, TO OH OKHUCISETCS O4Y€Hb OBICTPO.
[TosTOMYy BO3MOKHOCTH 00pa30BaHMsI OKUCH ATIOMUHUS HEOOXOAMMO MPENOTBPATUTh Kak
MOKHO ObIcTpee. JlJisi 3TOro THIaTeNbHO MPOTPABICHHAS JETalb U3 ATIOMUHUEBOTO CIUIA-
Ba JIOJDKHA OBITh MOKpAIlIeHa B TEYEHHUE ABYX YacOB IOcie ouyucTKU. [Ipu HecoOmoaeHun
3TOr0 CpOKa MOTYT BO3HUKATh JAEPEKTHI B PE3yJIb-TaTe IIOXOr0 B3aWMOJAEUCTBUS TPyHTA
U KPacKH C MOBEPXHOCTHIO ATFOMUHUEBOIO JIMCTA. /(151 mpeaoTBpanieHust Takux AeQeKToB
YUCTasi MOBEPXHOCTh JETAIM U3 ATIOMHUHHEBOIO CIUIaBa JIOJDKHA OBITH CPOYHO MOKPHITA
TOHKMM IIEPBOHAYAIBHBIM CI0E€M KPACKH.

KoJsiepoBka amasnei

I[Ipy TIOHMHTOBOM TMOJIKpacKe OTACIbHBIX YYacCTKOB paHEE OK-pallleHHBIX
MOBEPXHOCTEN Ky30Ba 3Majbl0 TOW € MapKu M IIBE€Ta, HO JAPYrol MapTUM BCErjaa
MOSIBJIIETCS PA3HOTOHHOCTh HOBOM W paHee OKpalleHHON moBepxHocTed. [losTomy
BO3HHUKAET HEOOXOIUMOCTh
BIIOJIKOJICPOBKE TIOHMHTOBOM SMalld, T. €. B MOJ0OpEe €€ HEOOXOJMMOro OTTCHKA.
KosnepoBKy MOKHO MPOU3BOIUTH TOJIBKO 3MAIISIMU TOTO € TUIIA, YTO U OCHOBHAS AMaJlb.

IBeT sMaaM MOXKHO TOYHO KiIacCH(MHIMPOBATH IO TPEM IpHU3HAKAM: IIBETOBOMY
TOHY, SIPKOCTH M HaChIIEHHOCTH. Hampumep, Kk KpacHOMY IBEeTy HamOojee OIM3KUMHU
SIBJISIIOTCSL TTyPITYPHO-KPACHBIM U OpaH)XeBO-KpacHbld. K opaHkeBo-kpacHOMY HauboJiee
OJIN-30K OpaHMKEBBIM, 3aT€M OPAHKEBO-KEJITHINA, JKEITHIH, >KEITO-3€JICHbIN, 3EJICHBIMH,
CHUHE-3CJICHBIM, CHHUM, CHHE-(PUOJIeTOBBINA, (UONCTOBBIM, KpacHO-(PUOJIETOBBIA W,
HAKOHEIl, CHOBA KPACHBIU.

Ecam ot 1iBeTa pacrosoXTh TakK, 4TOOBI HanOoyee OJIU3KHE CTOSIIM PSJIOM, TO
noJyyuTcs 1BeToBOM Kpyr (puc. 10.3). DTUM KpyroM peKOMEHAYETCs MOJIb30BAThCS MPU
noAOOpe KOMIIOHEHTOB, KOTOpPbIE JAOJKHBI ObITh T00ABJIECHBI K KPaCKe OCHOBHOIO I[BETa
IIpU €€ KOJIEPOBKE.



OCHOBHBIMM 1IBETAMHU SIBIISIFOTCSI CUHHI, KPACHBIN U KeNThIA. VX HENb3s MOIy4YuTh
cMemnBanueM. Kpacku ke BceX OCTalbHBIX IIBETOB MOKHO MOIYYUTh IIYyTEM
CMEIIMBAHUSA KPACOK OCHOBHBIX LIBETOB, PACIIOJIOKEHHBIX B IBETOBOM KpyTe psiaom. [lpu
HEO00XO0IU-MOCTH K HUM MOHO 100aBUTh KPACKHU OEJIOr0 U YEPHOTO 1IBETOB.

Ha3Banus kosiepoB

JI71s1 MHOTMX aBTOBJIAAEINbIEB 3aBOJACKHE HA-3BAHUS KOJIEPOB HEMOHATHBI, €CIIU TIEPE]
riia3aMu HeT oOpasna. Huske mpuBeneHbl Ha3BaHMS OCHOBHBIX KOJEPOB B alipaBUTHOM
NOpAJI-K€ U UX HUGPPOBBIE KOJbI, KOTOPHIE YKa3aHbI B CKOOKAX.

ABaHTIOpUH (602) — 4YepHbId METAJUIMK, MOJYYUBIIMKA CBOE HMMSI 1O Ha3BaHUIO
NOJACJIOYHOTO KaMHS aBaHTIOpPHHA, MPEACTABIAIONIErO0 CcOOOW MPO3pavyHbld KBapI|
cepeOpucTo-0e10ro Wi KpacHO-Oyporo 1mBeTa ¢ paBHOMEPHBIMH BKITIOUYEHUSIMU CITIOJTBI.

Anpuatuka (425) — romy0oil HEeMeTauIHK.

AxkBamapuH (460) — MeTaUIUK IIBETa MOPCKON BOJIHBI (3€JI€HO-TOy0O0i).
AKBaMapuH — 3TO JparoleHHbIM KaMeHb, TOXKE MEHSIONIMN CBOM IIBETa — roy0oil u
3€JICHBIN.

Aabnuiicknii (205) — Genblii MEeTaLIIHK.

Ametuct (145) — cupeHeBblii MeTaIMK. AMETUCT — (DUOJIETOBBIM AparoreHHbIN
KaMEHb.

AnTHiiona (277) — 3010TUCTO-0€KEBBIN METAUIHK.

Adannna (421) — cBeT0-3€JEHBII METAJUTUK ¢ OUPIO30BBIM OTTEHKOM.

Bakaazkan (107) — uBet cnenoro 6akiaaxaHa; TeMHO-(UOJIETOBBIM HEMETAIIHK.

BbanTuka (420) — cuauii HEMETaJlIUK.

Be:xeBblii (235) — OexeBblii HEMETAJUIHK.

Beanii (201) — yucto OenbIii HEMETAIITHK.

beawlii (233) — cepo-0enbiii HEMETaTHK.

Bpus (480) — cBeTIi0-3€7eHBI HEMETAJUIUK C OMPIO30BBIM OT-TEHKOM.

Byprynaus (117) — kpacHblil METaJIHK.

BajienTuna (464) — cepo-¢hunoneToBbIil HEMETAIUTHK.

Basora (310) — cBeTi10-Ccephlii METAJUTHK CO CIIA0BIM 3€JICHO-BATHIM OTTEHKOM.

Bukropus (129) — apko-KpacHbIil METaJUTUK.

Bumins (127) — TeMHO-KpacHBIM HEMETAJUIHK.

I'ony0oii (481) — HEMETATUITHK.

I'panar (180) — TeMHO-KpacHbII HEMETALTUK C (PHOJIETOBBIM OTTEHKOM.

Mromec (321) — x&enaTo-3eJICHBIN METaJUIHK.

Kacmun (203) — Oenbiii HEMETAIITHK C JKEJITO-3€JICHBIM OT-TEHKOM.

3esenplii (963) — HEeMeTAIUTUK.

3eqennbiii caa (307) — TEMHO-3€JICHBIN HEMETAJUTHK.

3o0Tast HuUBa (245) — 3010TUCTO-TUMOHHBIA METAIIJTUK.

Hryana (311) — 3eneHblil METAIIMK, HAITOMUHAIOIINANA LBET OyTHIJIOUHOTO CTEKJIA.

HN3ympyn (385) — TeMHO-3€1€HBIN METaUTUK. DTO — APAroleHHbIA KaMEHb,
pO3pavyHblii, HTHTECHCUBHOTO 3€JIEHOTO IIBETA.

Hpuc (406) — cBeTno-PpuoaeToBbI HEMETAIIIHK.

Hckpa (128) — kpacHO-BUIIIHEBBIA METAJUIHK.

Kapwmen (118) — kpacHO-MaJIMHOBBIM WJIM KPaCHO-BUIITHEBBI HEMETAJUIHK.

Kopaaa (116) — kpacHO-CUpEHEBBIN METAJIIUK.

Kopuanap (790) — 3010TUCTO-KOPUYHEBBIN METAJUIHK.



Kopuna (798) — kopuuHEBbIN METAIIUK.

Kopcuka (370) — cepo-3eneHblii METaLTHK.

Kpucranua (281) — xenTslii METaJUIUK.

Jlaryna (487) — cuHe-royiy0oil MeTauIuK.

Jlazypur (445) — cune-(hUOaETOBBIN METAIIUK; KaK MO/1eJI0Y-HbIM KAMEHb.

JlazypHo-cunmii (498) — cuHe-4epHbIN METaUIUK.

Jlazyps (489) — cuHUl HEMETaILTUK.

Jlamunapus (560) — 3eneHbIl HEMETAILTUK.

Marus (133) — TeMHO-(HOIETOBBIN METAJIITUK.

Maiis (120) — po30BO-CHUpPEHEBBIN METAIIIUK.

Mauab6opo (121) — kpacHbIl METaJUIHK.

Meneo (428) — rony0oit HEeMETaAILTHUK.

Munaans (217) — 6eXeBO-pO30BBIN METAILITHUK.

Mupax (280) — cepeOpUCTBIN METATUTHK C OJICTHO->KEITHIM HITH TOTYObIM
OTTEHKaMH, KOTOPBIE 3aBUCST OT OCBEILICHHUS.

Moxkpbliii acauabt (626) — cepblii METaIUK.

MonTte-KapJio (403) — sspko-CHHHUI HEMETAILITUK.

MyuJien Py (458) — spko-(roseToBbIi HEMETAIITUK.

Mypena (377) — cuHe-3e/IeHbIi HEeMETaITUK.

Hapuucc (223) — apKo-KenTblii HEMETaJUIUK.

Hentyn (628) — TeMHO-CEpBI METAJUIMK CHHETO OTTCHKA.

Oxean (449) — cuHe-(puOIETOBBIN HEMETAILITHUK.

OsnuBuH (OauBus) (345) — onuBKOBBIN MeTAUTHK. ONUBUH (XPU30IUT) — 3TO
IPO3pavyHO-3€JICHBIN JPAroleHHbI KaMEHb.

OnuBkoBbIi (340) — OTMBKOBBIN HEMETAJUTHK.

Omnatus (286) — MeTayUIMK LIBETA OXPHI.

Onaun (419) — cepeOpUCTHIN METAIUTHK C JIETKAM KEITHIM OTTCHKOM.

Hanupyc (387) — cepblil METAJUIHMK C JIETKHM KEITHIM OTTEHKOM.

IMupano (795) — KpaCHO-KOPUYHEBBIN METAJUIHK.

Munynna (417) — 3eneno-royry0ooii HeMETaJUTHK.

IIpu3 (276) — MeTaIITUK IJIATHHOBOTO IBETA.

IpumyJa (210) — GaekI10->KeNTHI HEMETAJUTHK.

Pancoaus (448) — cuHe-PpUOIETOBBIA METATITHK.

Pyoun (110) — kpacHbIll HEMETAJUIUK. DTO — APArolleHHbIN KaMEHb I'yCTO-KPacHOTO
I[BETA.

CanpagoBsliii (670) — po30BbIi METAJLTUK.

Candup (446) — cunuii Mmerayuik. Carndup — 1paroleHHbI KaMEeHb, PO3PavHbIH,
1100010 IBETa KpOME KPacHOTO.

Cadapu (215) — cBetno-6exxeBbiii HeMeTauuk. CBeTJi0-cepolii (671); cepo-

rosyooii (427); cepo-3eseHbli
(373); cunmnii (405) — Bce OHM — HEMETAJUIUKHU.

Cunsist nosiHoub (447) — cune-puonetoBsiii HeMeTaUTHK. Cupensb (422) — cBeTno-

¢duoneroBbrit HeMeTaWMK. CIUBOYHO-0€IbIH (295) — GexeBO-0embIii HEMETAILITHUK.

CaonoBast KocTh (207) — 6exxeBO-KenThid HeMeTaUIUK. CHexxkHast KopoJieBa (690)

— cepeOpUCTHI METAIUK Oe3 Ka-
KOT0-J11M00 OTTEHKA.



Tabaunbiii (399) — 3eneno-xkopuuHeBbiit MeTauuk. Tanas Boga (206) — Geno-
3eneHbIi MeTauuK. TemHo-0exeBbIi (509); TeMHO-KOpUYHEBBIH (793) — HEMe-

TaJUTUKH.
Temuo-cepsiii (625); TeMHO-cuHMH (456) — HEMETAITUKHY.

Topuano (170) — kpacHbIl HEMETAJUIUK.
Tpuymd (100) — BULTHEBBIN METAIUTUK.
@est (416) — rony0OoOl METaUIMK C JIETKUM CHpPEHEBBIM OTTeHKOM. YaiiHasi po3a

(228) — cBetnblil O6exeBO-po30BhIM HemeTauuk. Yapout (408) — TemHBIN cepo-
¢uoneroBbiil MeTaiuk. Yapo-

UT — MO/ICJIOYHBIN KAMEHb.
Yepuwlii (601), yepusiii (603) — HEMETALTMKY C €Ba Pa3Iu-YUMbIMU OTTEHKaMHU.
JIeKTPOH (415) — TeMHO-CEphIil METAILITHUK.
ITpu BbIOOpPE Kpacok MOJIb30BaTHCS MPUBEICHHBIM CIIMCKOM Ha-10 OCTOPOKHO, UMes
B BUJY, YTO KpPacka OJTHOTO HOMEpa MOXKET ObITh Pa3JIMYHBIX OTTEHKOB B 3aBUCUMOCTH OT

(UPMBI-U3TOTOBUTEIS.

KOHTpOJII)Hl)Ie BOIIPOCHI U 3a1aHUA

1.Kakue nexopaTuBHBIE MOKPHITHS Ky30Ba JETKOBOTO aBTOMOOWMIIS Hanbosee

NOMYJISIPHBI B HACTOSLIEE BpeEMs?
2.B 4em cocTosIT 0COOEHHOCTH TEXHOJIOTMUECKHUX MPOLIECCOB HAHECEHMSI TOKPBITUI

Ha aBTOMOOWJIbHBIE Ky30Ba?
3. Kak ocymiecTBisieTcsi nokpacka MeTauIM4YeCKUX 4acTeil aBTOMOOMIIs?

4.Yto Ha3zbiBaeTcs npoiueccoM pocdatupoBanus aeranei? s yero He0OX0AUMO
dbocdharupoBanue?
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Tema 10 Opranusanus pador mo a3porpauu ¥ aAHTUKOPPO3MOHHOMY TIOHMHI'Y
aBTOMOOMJIA
2. Pa0oThI 10 AHTUKOPPO3MIHHOM 3a1MTE ABTOMOOMJIS

Haubonee pacnpocTpaHeHHBIM CIIOCOOOM AHTHUKOPPO3MOHHOM 3alUTHI Pa3TUYHbIX
OTKPBITBIX MTOBEPXHOCTEH aBTOMOOWJIS SBJsETCS UX MoKpacka. Ho ee yacTto oka3piBaeTcs
HEJ0CTaTOYHO. B 0COOEHHO 3KCTpeMalIbHBIX YCIOBHUSX HAXOAMTCS JHHUILE aBTOMOOWIIS,
BHYTPEH-HHE MOBEPXHOCTU KPBUILEB U JIPYTHE HUKHUE TTOBEPXHOCTHU Ky30Ba.

st 3¢ heKTUBHOM 3amuThl Ky30Ba aBTOMOOWJIST OT KOPPO3WH HEOOXOIWMBI 1B
pPa3JIMUHBIX AHTUKOPPO3UMOHHBIX COCTaBa: TIEPBBIM — TMPOYHBINA, aOPa3UBOCTOUKU,
3aUMIIAIONIMKA  HAPY)XKHBIE [OBEPXHOCTH Ky30Ba; BTOPOHM — BBICOKOIPOHUKAIOIIUI
MaTepHall, CoAeP KA HHTHOUTOPHI KOPPO3UH IJII 00paOOTKH CKPBHITHIX TOJTOCTEH.

MHorue coBpeMeHHbIe KOMIIAHUU U (PUPMBI MPEITIaraloT CBOU YCIYTH MO HAHECEHUIO
AHTUKOPPO3UOHHBIX 3aIIUTHBIX TOKPBITUH,
unepen morpeduTesieM HEMUHYEMO BCTaeT mpolsieMa BbIOOpa MPOU3BOAUTENS PadoT.
Pa3bpoc 11en Ha aHTUKOPPO3MOHHBIE YCIYTH BEJIMK, U HEPEKO BHIOOP J€NIaeTCs B MOJIb3Y
HU3KOM IIEeHbl aHTUKOPPO3HUOHHBIX MAaTEPUAJIOB.

JIJ1st HOBBIX aBTOMOOWIIEH, Y KOTOPBIX aHTUKOPPO3UOHHOE TOKPHITHE HAHOCUTCS Ha
elle He MOBPEXKJEHHOE 3aBOJICKOE MOKpPHITHUE, HAanboJjiee BaXXKHO MMEHHO KayeCTBEHHOE
HaHECEHHE aHTUKOPPO3UOHHOTO MaTepuaa ¢ OJHBIM COOTIOCHHEM TEXHOJIOTHH.

Jlyist aBTOMOOUMIIEH ¢ OOMBITUMHU CPOKAMU IKCIUTyaTaI[iy Ha TIEPBBIM TUTAH BRICTYIIAET
HE TOJBKO II€HA, HO U BO3MOXKHOCTb MPOBEJCHUS TPAMOTHBIX MOATOTOBUTEIBHBIX padboT
Nepe] HAHECEHWEM 3alUTHOTO TMOKPBITHA. be3 KAa4eCTBEHHOM MOMKH, CYIIKH
CrenualbHBIMM amiapaTaMy, MPeIBApUTEIBLHOTO YJaJeHUs C TOBEPXHOCTH Ky30Ba
OTCJIAMBAIONIMXCS YacTed CTaporo 3alllUTHOTO TMOKPBITHS, 0€3 3a4hCTKH O04aroB
pKaBYMHBI JIIO00M AaHTUKOPPO3UMOHHBIA Marepuan MPOJAEPKUTCS Ha 3allUIIaeMon
MOBEPXHOCTH Heaodro. KauecTBO aHTUKOPPO3MOHHON OOpaOOTKM 3aBUCUT OT BhIOOpa M
COOJIIOJIEHUsI TEXHOJIOTUU MPOU3BOJCTBA padOT U OT MCHOJIB3YEMOI'0 TEXHOJIOTHYECKOTO
o0opynoBanusi. [loaroroBka Kk aHTUKOPPO3UOHHON 00pabOTKE BKIIOYAET 00s13aTEIbHYIO
MOMKY JTHUIIA aBTOMOOWJISI, B XOl€ KOTOPOU YJAISIOTCA TPsA3b U OTCIIAWBAIOIIUECS YACTH
CTaporo MOKPHITHS, U CYHIKY — €CTECTBEHHYIO UM TOTOKOM TEIJIOT0 BO3AyXa.

CKpbITbIE TIOJIOCTU Ky30Ba (CTOMKH, TOHXKEPOHBI, IOPOTH, ABEPHU, YCUIIUTEIN KarnoTa
U OaraxHuka) o0O0pabaThIBalOTCA  BBHICOKONPOHUKAIOINIMM COCTABOM B  CTPOTOM
COOTBETCTBUM C TEXHOJOIMYECKU-MU KapTaMM Ha KaXIyl MOJelb aBToMooOwida. B
HEKOTOPBIX CIIy4asX CBEPJISAT JOMOJIHHUTENbHBIE OTBEPCTHS, KOTOPHIE MOCie 00pabOTKU
3aKpBIBAIOT TUIACTUKOBBIMH 3ariymikamu. PexomeHayeTcs Ha JHHINEG aBTOMOOWIIS
HAHOCUTh AaHTUKOPPO3HUOHHOE MOKPBHITUE B JBA WM TPU TOHKHUX CJOS, T. K. TOJICTBIM CIOU
KpacKd, HAHECEHHbIH B OJMH TMpueM, oO0JajaeT TEHJEHIUEH K pPacTPECKUBAHMIO.
[lepBoHauanbHasgs  00pabOTKa  MIPOU3BOAUTCA  BBICOKO-TIPOHUKAIOUIUM  COCTAaBOM,
00€ecreynBaIMM XUMUYECKYIO 3allUTy MeTajula OT KOPPO3UM W TMOJHYIO aJAre3ur0 K
MOBEPXHOCTU a0pa3MBOCTOMKOro coctaBa. He mokuaasich MOMHOTO BBICBIXaHUS MEPBOTO
ClOs, HAa JHHUILE CJEAyeT HaHeCcTH aOpa3MBOCTOMKHE COCTaBbl. OTH COCTaBblI IS
Hapy>KHBIX MIOBEPXHOCTEW, HAPSIAY C AHTUKOPPO3UOHHBIMH CBOMCTBAMHU, UMEIOT BBICOKYIO
MPOYHOCTh U M3HOCOCTOMKOCTb, 00OECIEUMBasl HAJICKHYIO 3alIUTy OT MEXAHUYECKUX U
aTMOC(EepHBIX BO3JICHCTBUH.



Martepuaibl XapakTEepHU3yIOTCSd HHU3KUM COJEpKAHUEM JIETYYUX pPACTBOPHUTENEH,
Onmarojaps 4eMy yIIydIIaroTCs YCIOBHUS TPyJa, B CAJIOHE aBTOMOOWIIS MOcCie 00paboTKu
PAaKTHYECKH OTCYTCTBYET HEMpPHUATHBIM 3amax. [IoKpeITHE mpH IKCIUTyaTalldd OCTaeTCs
MSITKUM U 3JIACTHYHBIM, COXPaHssA CIOCOOHOCTh BOCCTAHABIMBATH CBOIO CTPYKTYpYy MpH
MOBPEXKACHUAX. Takas TEXHOJOTHS TapaHTHUPYET 3alluTy Ky30Ba OT MPOHHKAIOUICH
KOppo3uu A0 8 Jer npu cobmoaeHuu Tpaduka MNpoPUIaKTUYECKUX OCMOTPOB U
00paboTOK. AHTHKOPPO3HMIHBIE COCTAaBBl HAHOCITCS OE3BO3AYIIHBIM WM BO3IYIIHBIM
pacnbuieHHEeM. [[HEBMaTHYeckoe paclbUIeHHWE TO3BOJSET HAHOCHUTH IOYTH BCE BUJIBI
JTAKOKPACOYHBIX MaTepUalioB, OKpAIIMBaTh W3JCIUS CIOKHOH (opMBI M TOIy4aTh
TOKPBITHSI C XOPOIIIMM JIeKOPAaTUBHBIM BU0M. Hanbosee o0CTOATETbHYIO HHPOPMAITHIO O
METO/IaX MOKPACKH MOBEPXHOCTEH M MX aHTUKOPPO3MOHHOM 3aIlMTE MOXHO TOJYyYHUTh B
y4eOHHMKaX M Y4eOHBIX IMOCOOMSIX MO Ky30BHBIM paboTaM M TEXHOJOTHH MOKPACKU
aBTOMOOUJIEH.

331[[I/ITHbIe MOKPLITUA NBUTATEJHA U CUCTEMbI BbIITYCKA OTpﬂﬁOTaBIHI/IX rasoB

Cucrema BbIITyCKa OTpaOOTaBIIMX I'a30B Y aBTOMOOMIIBHBIX JABUTaTeNIed BHYTPEHHETO
cropanus pabOTaeT B OYEHb TSKEIbIX YCJIOBHSX, CIIOCOOCTBYIOIIMX BO3HMKHOBEHHIO
Koppo3un. M3HyTpu ee paspymiaroT ropsiuve OTpaOOTaBIIME Tasbl, Mapbl KUCIOTH U
KOHJIGHCaTa BIIarM, a CHApyXH — BOJAA, Ipsi3b M coiib. M3 Bcex SKCIUTyaTallMOHHBIX
(dakTOpOB, CIIOCOOCTBYIOIINX KOPPO3UH, MOXKHO BBIJCIUTH ST OC-HOBHBIX: 1) CIUIONIHAS
BHYTPEHHSISI KOPPO3HUsl; 2) CIUIOLIHAS BHEIIHSSL KOPPO3usl; 3) MECTHAsI KOPPO3HsI B MECTax
CBapKH, MIEJSIX U 3a30Pax;
4)Koppo3us MOJT BO3/IEHCTBUEM MEXaHUUYECKHX HArpy30K U fedopmaiuii; 5) Koppos3us
10]T BIMSIHIEM OY€Hb BHICOKOW TEMIIEPATypPHI.

CrutomHasi BHYTPEHHsISI KOPpPO3Hsl Pa3BUBACTCS BCIEACTBHE OOpa30BaHUS BOJIbI,
OKHCJIOB yTJIEpOJa, a30Ta U Cepbl B MPOIIECCE CrOpaHUs TOIIMBA. BONBIIMHCTBO U3 HUX
ABIIIOTCA CUJIBHEHIIMMHU KaTanu3atopamu Koppo3uu. Kpome Toro, sTuinMpoBaHHbBIE
TOIJIUBA COJAEPKAT J0OABKM XJIOPUIOB M OpPOMHUIOB, KOTOpBIE CIIyXaT HCTOYHUKAMHU
o0pa3oBaHHs COJIIHOW M OpOMHCTO-BOJOPOAHOW KHUCHIOT. Koppo3us BHYTpEHHHX
MOBEPXHOCTEH TIIYIIMTENS YCKOPSIETCA OT ACMCTBUS Harapa, o0pasyromierocs npu padore
neurarens. M3-3a Oonbiioro paznuuust Kod(PQGUIMEHTOB TEMIOBOTO PACHIMPEHUsS CIOS
Harapa W Marepuaia TIYyHIMTeNs CJIOW Harapa HpU pe3KuX TMepenagax TeMIeparyp ot
NoMagaHusl BOJABI HA HAPYXHYIO TIOBEPXHOCTh TIYIIUTENSI TIOABEPraeTcss  OOJBIINM
MEXaHUYECKUM  HANpsHKCHHMsIM ~ oTciamBaeTcs. [lo 3ToOW mpuUYMHE OTKpBhIBAeTCS
HE3allUIIEHHAs! TOBEPXHOCTh METalla, KOTOpas JIETKO U OBICTPO piKaBEeET.

HapyxHble TMOBEPXHOCTH BBIMYCKHOM CHUCTEMBI pPa3pylIalOTCs OT BBICOKOM
TEMIIepaTypbl MeTalljla NPU KOHTAKTE C OTpabOTaBIIMMU Ta3aMH U OT BO3JCHCTBUSA
BOJASHBIX OpbI3r, COMUM U TpsA3u. [ yMeHbIIEHHS KOPpPO3UM CHUCTEMBI BBIYCKa
UCTIOJBb3YIOT pa3iuyHble MeToAbl. HekoTopplie aBTONPOU3BOIUTENU HU3TOTOBISIOT
TIIYyIIATEIN U3 aJlOMUHUPOBAHHOM CTalu, T. €. U3 CTajH, Ha TMOBEPXHOCTh KOTOPOM
I Gy3UOHHBIM  CIIOCOOOM HAaHECEHa CMECh TOPOIIKOB alOMU-HUSI W OKCHIOB
amOMUHUA. B pesynprare QOIroBEeYHOCTh INIyIIMTE-JIs Bo3pacTraer B 2-3 pasa. Yacto
TIIyIIATEIN BBIMOJHAIOT M3 JISTUPOBAHHOM CTalld, COJEpXKalledl XpoM, THUTaH WM
MOJIUOJIEH.

Becbma 3 (heKTUBHBIM CIOCOOOM 3aIIUTHI OT KOPPO3HH HAPYKHBIX MOBEPXHOCTEH
CUCTEMBbI BBIITyCKa SIBIIAETCA UX OKpacka. [lockoibky Temmeparypa BBIXJIOMHBIX Ta30B



cocrasisier 420760 °C, Temmneparypa MeTauia BeixiionHou Tpyost — 200-540 °C, to mis
UX OKPAaCKH MPUTOJHBI TOJBKO TEPMOCTOMKHUE AMAIM U JIAKH, U3TOTOBJICHHbIE Ha OCHOBE
KpeMHUd  (KpeMHUHOpraHuyeckue HMaau U Jaku). JlocTtaToyHO  BBICOKOM
TEPMOCTOMKOCTBIO 00J1a/1al0T MOKPBITUS U3 MOJMaMUIHBIX JakoB. [IpoBepeH ombITOM U
CJIEYIOIINNA METOJ] aHTUKOPPO3UOHHOM 3alllUThl, KOTOPHIM MOJb3YIOTCS U JIIOOUTENH, U
npodeccronansl. HapykHble MOBEPXHOCTU BBIXJOMHBIX TPYO M TIIYLIUTENH MOKPHIBAIOT
TOHKHUM cioeM TpadutoBoii cMmasku. Ilociie oOropanus cmaszku Jerainu OyayT MOKPBITHI
JIOBOJILHO TMPOYHON MPOTHBOKOPPO3MOHHOM IUIEHKON YEpHOro I[BeTa. ABTOMOOWIbHBIN
JBUTATEeNIb  OOBIYHO  OKPAIIMBAIOT  HUTPO-TIM(TANICBOM HSMalbl0 C  IPUMECHIO
ATIOMUHHUEBOU ITyPBI.

IIpu pabore nBuratens ero nopepxHocTh Harpesaetcs 10 80 °C. Ilbuib, caxa, Macio
U Jpyrue 3arpsi3HeHus] 00pa3yroT CMECH, KOTOpPbIe CKAIUIMBAIOTCS Ha Pa3IMYHBIX YaCTAX
JBUTATENs, 00pa3ys TOJICTYIO IUIEHKY, 3aTPYIHAIONIYIO €r0 oXJaxkaeHue. B cocta rpssu
BXOIAT W arpecCHBHBbIE IPUMECH: COEAMHEHHUS XJIoOpa W cepbl, Brara v np. OHu
CIIOCOOCTBYIOT Pa3pyLICHHUIO JIAKOKPACOYHOIO MOKPBITUS JBUTATENs, BO3HUKHOBEHHIO
KOpPpO3UHM MOJ IUIeHKOM rps3u. Ilosromy peryinspHas odMCTKa ABUTATEN OT TIPA3U
SBJISIETCSI BaYKHEUIIIEH TEXHUYECKOW HE0OX0MUMOCThI0. Ha pEMOHTHBIX MPEeANpUsATUAX U
CTOA pis 5TOM 1€ NPUMEHSIOT BOJHBIE MOIOIIUE PACTBOPHI, COCTOAIIME U3 CMECH
TpuHaTpuiigocdaTa, KaTbIIMHUPOBAHHON COJMIBI, METACHIIMKATA HATPUS U JIP.

B npomaxe ecTh crnenMalibHOE CPEACTBO — AaBTOOYUCTUTENb  JBUTATENs,
MO3BOJISAIONIUI OBICTPO M KaUECTBEHHO OYUCTHUTH JBUTaTeNb B YCIOBHSX rapaxa. B ero
COCTaB BXOJST PAaCTBOPUTENH, TIOBEPXHOCTHO-AKTHUBHBIE BEIECTBA W HHTHOUTOPHI
KOpPpO3HH. ODTOT OYHCTUTEIb XOPOIIO CHUMAET C JBHUraTelsl BCE 3arpsi3HEHUS WU HE
OKa3bIBA€T OTPHUILATEIILHOIO BO3JIEHCTBHS Ha MeTal. OJHAaKO OH I0KapOOIlaceH,
[O3TOMY Iepe]] HaHECEHHWEM IIpernapaTa Ha JABUTaTelb HEOOXOJHWMO CHSTH KIEMMBI C
aKKyMyJsITOpHOM Oatapeu. [l CHSATHS Harapa C TOJOBOK IWJIUHAPOB, TOPIIHEH,
KJIAIIAHOB, BBIIIYCKHBIX TPYyOOIPOBOJOB M CBEYEHM 3aXUTraHWs CIEAYEeT IPUMEHSTh
npenaparbl TUIIA «aBTOOYMCTUTEIM Harapa», COJAEpXka-IIHe PpacTBOPUTENIH (KEPOCHH,
KCWJIOJI U Jp.) W aBTOMOOMJIBHOE MOTOpHOE Maciyo. IIpemapar wucnosb3yercs npu
IPOrpeTOM JIBUTATEJIE B COOTBETCTBUHM C YKa3aHHBIM Ha ATHUKETKE CIIOCOOOM MPUMEHEHUSI.

KonTpoJibHBbIE BONIPOCHI

1.B 4yem 3akitouaroTcsi 0COOEHHOCTH MOKPACKH IJIACTMACCOBBIX JETaNe?

2.49t10 Takoe koppo3us MetamioB? KakoBa ee posib B TEXHUKE?

3.Kak ocy1iecTBisieTcsi aHTUKOPPO3UOHHAS 3al[MTa aBTOMOOUJIs?

4.Tlepeuncnure 3aUUTHBIE TTOKPHITHSI aBTOMOOUIBHOTO JIBUTATENS
M Ero CUCTEMBI BBIITYCKa.

5.YT10 Takoe IBETOBOM KPYT M KaK COUETAIOTCS PA3JIMYHbIE OTTEHKH I[IBETOB?

6.B yem CyTh peryaspHOro yxoJa 3a JaKOKpaCOYHBIMU MOKPBITHIMU?

Cnmcok UcnoIb3yeMoii JTUTEPaTyphbl
4.1. Pexomenayemasi Jiuteparypa
4.1.1. OcHoBHas nuTeparypa:
1. Caduymnun, P.H. UaTennekryanbHbie OOPTOBBIE CHCTEMBI HA aBTOMOOMIIEHOM
Tpancnopre : Mmonorpadus / P.H. Capuymnmun, M.A. Kepumos. — Mocksa ; bepnun :
Hupext-Menua, 2017. — 355 c. : wi., cxeM., Tabi. — Pexxum nocryna: mo nojmnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=473825. — bubnuorp. B ka. — [SBN
978-5-4475-9238-7. — DOI 10.23681/473825. — TeKCT : 2MEKTPOHHBIA.
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	Одним из важных факторов, которые необходимо учитывать при подготовке шатунов для модифицированного двигателя, является полное отсутствие их деформированности. Даже слегка деформированные шатуны удерживают поршни в отверстиях цилиндров под углом, увеличивая трение, что снижает мощность двигателя и увеличивает его износ. Поэтому проверка соосности поршней и цилиндров является обязательной и первоочередной операцией при сборке форсированного двигателя.
	Кроме того, целесообразно проверить размеры большого отверстия головки шатуна. Если шатун подвергался повышенным нагрузкам от детонации, то отверстие в его головке может быть деформировано или увеличено. Вследствие этого может произойти проворачивание вкладышей шатунных подшипников и поломка двигателя.
	Если двигатель будет работать при высоких скоростях вращения коленчатого вала (более 6500 об/мин), то лучше подобрать отверстие со стороны большого конца шатуна так, чтобы его размеры укладывались в нижний предел поля допуска, оговоренного фирмой-производителем. Это максимально увеличит обжатие подшипника, что уменьшит риск выхода его из строя. Следует помнить, что подшипник в отверстии удерживается силой трения, а не язычками на вкладышах. Следовательно, требуется точный выбор посадки.
	Если повышенные мощностные показатели двигателя достигаются за счет увеличения его степени сжатия, то важно использовать шатуны, изготовленные из лучших конструкционных материалов и обработанные на лучшем оборудовании. Низкое октановое число бензина часто вызывает детонацию, а очень высокие динамические нагрузки, вызванные детонацией, могут разрушить вкладыши коренных и шатунных подшипников.
	Очень важными деталями, отвечающими за надежность шатунных подшипников, являются болты крепления шатунов. Под нагрузкой болты удлиняются, в результате чего ослабляются силы обжатия вкладышей, и возрастает риск их проворачивания. Поэтому желательно приобретать самые лучшие, самые дорогие шатунные болты.
	Отверстие в большом конце шатуна в результате эксплуатации двигателя отклоняется от идеальной окружности. При изменении размера более чем на допустимые 0,025 мм обычно круглая форма восстанавливается с помощью повторного шлифования (перешлифовки). Однако следует учитывать, что перешлифовка (развертка) шатунной крышки вызывает появление нежелательных механических напряжений в шатунных болтах и в углах площадок шатунных болтов. Эти напряжения могут привести к дефектам шатуна, поэтому в форсированном двигателе никогда не следует использовать операцию перешлифовки для сохранения шатуна. Безопаснее приобрести новый. Нужно избегать применения уже использованных и восстановленных шатунов.
	Другим важным показателем шатуна является его общая масса. Большинство шатунов имеют большие балансировочные подушки на обоих концах. Уменьшая их, можно уменьшить общую массу шатуна примерно на 10 %. Это не увеличит мощность двигателя при постоянной частоте вращения вала, но зато улучшит реакцию на открывание дроссельной заслонки карбюратора. Увеличится разгонная мощность двигателя, улучшающая разгон автомобиля.
	Среди автомобильных спортсменов – особых приверженцев модификации двигателей – большой популярностью пользуются кованые шатуны. Процесс изготовления таких шатунов заключается в следующем. Металлическая заготовка, разогретая до красного каления, помещается в ковочный пресс, где ей при-дается примерная форма будущей детали. Затем полученный полуфабрикат обрабатывается на металлорежущем станке для получения необходимых размеров и качества поверхностей. Польза от ковки состоит в том, что молекулы металла получают более плотную упаковку и образуют нужную конфигурацию без нарушения целостности монолита. Кованая конструкция получается прочнее и меньше склонна к образованию трещин.
	продаже имеются разнообразные тюнинговые шатуны, полученные методом ковки. Изготовители предлагают тюнинговые шатуны повышенной прочности как для гоночных, так и для дорожных вариантов ДВС. К шатунам прилагается крепеж высокой прочности, они хорошо отбалансированы, причем по сравнению со стандартными они не только прочнее, но и легче, следовательно, имеют меньший момент инерции во вращательном движении.
	Некоторые фирмы выпускают кованые коленчатые валы для современных форсированных двигателей. Например, фирма Honda выпускает стандартные кованые коленчатые валы для своих двигателей. Кованые коленчатые валы прочнее стандартных литых валов, а в гоночном варианте еще и легче. Такие валы быстрее набирают скорость вращения вследствие меньшей инерционности и поэтому меньше нагружают шатуны.

	Контрольные вопросы и задания
	Тюнинг коробки передач
	Выбор сцепления

	Контрольные вопросы и задания
	Индексы скорости автомобильных шин
	Адриатика (425) – голубой неметаллик.
	Альпийский (205) – белый металлик.
	Контрольные вопросы и задания
	Контрольные вопросы
	Список используемой литературы


		2022-08-26T16:00:09+0300
	Шебзухова Татьяна Александровна




