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BBEOAEHUE

Cooepaucanue kypca «OCHOBBI KOHCTPYMPOBAHUS U pacyeTa aBTOMO-
Owisl» SBJISICTCS 3aKJIIOYUTEIbHBIM Pa3leoM Bceil Y4eOHOM AMCLIMII-
JIUHBI «ABTOMOOWI». OH HEpa3pbIBHO CBSI3aH C ABYMS TPEAbIAYIITUMU
Kypcamu: «OCHOBBI KOHCTPYKIIMY aBTOMOOMJIs» 1 «OCHOBHBIE 9KCTUTya-
TaLlMOHHBIE CBOMCTBA aBTOMOOWIsI». B 9TOM yacTu AMCLUIUIMHBI 1a€TCsI
KJ1accu(UKaIs BCEX CUCTEM, arperaToB U MEXaHM3MOB aBTOMOOWIIS,
MPUBOISATCS TpeOOBaHMUSI, TIPEIbSBISIEMbIe K HUM, pacCMaTpUBAIOTCS
paboyue MpoLEeCChl MEXaHU3MOB U arperaToB, JAIOTCS 3JIEMEHThI (PyH-
KIIMOHAJIBHOTO pacueTa OCHOBHBIX pabOYMX IMapaMeTPOB, IMPOBOISTCS
CpPaBHMUTEbHBIN aHAJIM3 U OLIEHKA Pa3JIMYHBIX KOHCTPYKIIUU CUCTEM,
arperaToB U MEXaHU3MOB.

3adauu JAHHOTO Kypca AUCLUIUIMHBI «ABTOMOOWIN». OaTh CTYAEH-
TaM 3HaHUS B 00JACTM KOHCTPYKIIMM COBPEMEHHOTO aBTOMOOWJISI, €ro
CHUCTEM, arperaToB ¥ MeXaHM3MOB, IIPUBUTh YMEHUS BBIIIOJIHATH pacye-
THI X (PYHKIIMOHAIBHBIX TTAPAMETPOB, OTIPEICIISITh TEHACHIIUHA Pa3BUTHS
KOHCTPYKIIMY U TIPUMEHEHUST MaTePHaJIOB B aBTOMOOMJIECTPOSHUH.



1. HATPY304HbIE U PACHETHDIE PEXXMbDI

1.1. CBoiicTBa aBTOMOGUNA N TPe6oBaHNA K KOHCTPYKL N

ABTOMOOMJTb KaK IMPOAYKT IeITeTbHOCTH YeJI0BeKa 00JIamaeT LeIbIM
PSITIOM CBOMCTB, KOTOpPbIE 3aKJIabIBAIOTCSI B HETO Ha 3Tarax MpoeKTUpo-
BaHUs, pacyeTa M MPOU3BOICTBA. DTH CBOMCTBA XapaKTepU3YIOT €T0 HE
TOJIBKO KaK TPAHCIIOPTHOE CPEICTBO, IMpeaHAa3HAYeHHOE IS TTePeBO3KHU
TPy30B, MACCAXXUPOB U CMeMaTIbHOI0 000PYI0BaHUSsI, HO M KakK Oe3orac-
HBII 00bEKT MHAWBUIYAILHOTO MOJb30BaHMUs (JIETKOBOM aBTOMOOMJIB).

Bce cBoiicTBa aBTOMOOWIIS pa3IelIsIioT:

— Ha 3KcIyatauroHHsble (puc. 1.1);
— IOTPEOUTEIbCKUE;
— CBO¥ICTBa 0E€30ITACHOCTH.

K sxcnayamayuortbim OTHOCSTCS TSITOBO-CKOPOCTHbBIE, TOPMO3HbBIE
CBOICTBA, TOIUIMBHASI SKOHOMMYHOCTD, YIIPaBISIEMOCTh, TTIOBOPAYMBa-
€MOCTh, MaHEBPEHHOCTb, YCTOMYMBOCTD, IIJIABHOCTh XOAA, IPOXOIV-
MOCTb, 9KOJIOTUYHOCTh, 6€3011aCHOCTb JBUKEHUS.

BmectumMocCTh, MPOYHOCTD, TOJATOBEYHOCTH, IMPUCIIOCOOJICHHOCTD
K TEeXHUYECKOMY OOCITYXMBAaHUIO M PEMOHTY, ITOTPY309HO-Pa3Tpy-
30YHBIM paboTaM, MOcCaiKe U BbICAAKE IMacCakUpoB B 3HAUUTEIbHOMN
CTEIICHU OIPEIENISIIOT YOI0OCTBO HMCIOJIb30BaHUSI W 3(PHOEKTUBHOCTH
ABTOMOOWJISI M B COBOKYITHOCTH COCTABJISIIOT CBOIICTBA, He C8A3aHHbIE C
deudiceHuem asmomoouns.

ITlompebumenvckue céoiicmea ONIPEACIISIIOT IIePeIeHD YI0OCTB, 00eC-
TIeYNBAIOIINX KOM(POPTHBIEC YCIOBUS IJIST BOOUTENIS M TTACCAKUPOB: (-
(beKTUBHBIE CUCTEMBbI OTOIJICHMST, BEHTUJISILIUM M KOHAULIMOHUPOBAHMS,
ayIno- W BUIEOCHUCTEMBI, 3JIEKTPOIIOABEMHUKI CTEKOJ, 000TPeB CHIe-
HUI W CTEKOJI, TIPUBJIEKATEIbHOCTh BHEITHETO BUIA, IMPECTIKHOCTD U
COOTBETCTBUE MOJIE.

Ceoiicmea b6e3onachocmu B KOMILIEKCE OIIPENESIOT aKTUBHYIO, Iac-
CHUBHYIO 1 9KOJIOTMYECKY10 0€30MacHOCTb aBTOMOOWIISI. AKTUBHAs1 0€30-
MacHOCTb — CBOMCTBO aBTOMOOWIS NpenoTBpariath JATII.

AxmueHyro bezonacHocms 00eCTIeYMBaIOT TOPMO3HOE U PYJIEBOE YII-
paBJIEHUS, XOpoIIast 0030pHOCTb M KOM(OPTa0ETBHOCTh, PE3KO CHIXKA-
I0IIIMe YCTaJI0CTh BOAUTEJIS U CO3AAIONINE YCJIOBUS 6e3aBapuitHoii pabo-



TbI, BBICOKUME TSITOBO-CKOPOCTHBIE CBOMCTBA, MO3BOJISIONINE U30€XAaTh
ABApUNHBIX CUTYaLIU .
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Puc. 1.1. BkcrutyaTallMOHHBIE CBOMCTBA aBTOMOOWJIS

Ilaccusnas 6e3onachocms — CBOMCTBO aBTOMOOWJISI YMEHbBIIIATD TSI~
xKecTb nocaeactTsuii I TTI. DTy Ge3omacHOCTh 00eCNeYnBalOT BbICOKAs
MPOYHOCTH Ky30Ba, PEMHHM 1 MOIYIIKKA 0€30ITaCHOCTH, TIONTOJIOBHUKH,
MSTKas OOMBKa BHYTPU CajJOHA, TPaBMOOE3OIMACHBIN PY/Ib, COOTBETC-
TBYIOILIAsi (hopMa Ky30Ba, YMEHbIIaIoIasi TPaBMHUPOBaHNE TEIeX010B.

Dronoeuueckas 6e3onacHocms — CBOMCTBO aBTOMOOMIISI YMEHb-
IIUTH Bped, HAHOCUMBIN OKpY:Kalolllell cpele, JTIOOsIM, ITaccaxkupam
U BOAUTEIIO.

TpeboBaHUsST K KOHCTPYKLIMM M XapaKTEpUCTUKAM aBTOMOOMIIEI
C TOYKH 3peHUS 0€30TMaCHOCTH PETIAMCHTHPYIOTCSI COOTBETCTBYOIII-
mu HaumoHaabHbIMU ['OCtamu u I[TpaBuiamu EBK OOH.



K KOHCTpyKIIMM aBTOMOOWIISI TIPEIBSIBIISIIOTCS CJIEAYIONINe Tpebo-

BaHUA:

npouseodcmeeHHble — COOTBETCTBUE KOHCTPYKIIMU TEXHOJOTUUECKUM
BO3MOXHOCTSIM 3aBOJIa WJIM TIEPEI0BbIM TEXHOJOTMSIM aBTOMOOMJIEC-
TPOEHUS, MUHUMAaJIbHbBII pacxoll MaTepuaaoB, MUHUMAaJIbHbIE TPYI0-
€MKOCTb 1 Ce0eCTOMMOCTh IIPOU3BOACTBA;
IKCnAyamauuorHble — obecrieueHre 3aJaHHOTO YPOBHS TATOBO-CKO-
POCTHBIX, TOPMO3HBIX CBOMCTB, TOIUIMBHOI 9KOHOMUYHOCTH, YIIpaB-
JISIEMOCTH, YCTOMYMBOCTH, TUIABHOCTHU XO/a, MPOXOINMOCTH;
nompebumenvckue — Majasi CTOUMOCTb aBTOMOOWJISI U €ro dKCILIya-
Taluu, 6e30TKa3HOCTh U PEMOHTONPUTOAHOCTh, 0€30MaCHOCTb, KOM-
(opTabeTbHOCTD, IETKOCTD YIIPaBICHUS;
mpebosaHus b6e3onachocmuy PACTIPOCTPAHSIOTCSI HA aKTMBHYIO, Tac-
CHUBHYIO, TOCJIeaBapUiiHYI0 1 3KOJIOTMUYECKYI0 0e30IacHOCTh aBTO-
MOOMIS.

Bce nepeuncieHHble TpeOOBaHUSI HE BCET1a BBITTOJHSIOTCS B MOJHOMN

Mepe, 4acTO BXOJST B IPOTUBOPEYNE IPYT C APYrOM, TIPEXKIe BCETO C Tpe-

0OBaHMEM HEBBICOKOI CTOMMOCTH, YTO TIPUBOAMUT K IIPUHSITUIO KOMITPO-

MUCCHBIX pelHeHI/II;'I, o0ecrneyrBaIIX ONTUMATIbLHOE COYeTaHIE Tpe60—

BaHWI HA MOMEHT IIPOCKTUPOBAHUA U CO3JaHUA aBTOMOOMJISI.

1.2. Cragum 1 3Tanbl NPOeKTUPOBaHUA aBTOMO6UNA

IIporecc pa3pabOTKu aBTOMOOUJISI MOXKHO pa3[euTh Ha Cleaylo-

e oTaIlbl:

npeonpoexmmbulii — MPOBEAEHNE MAapPKETUHIOBBIX MCCIEIOBAHUIA 3a-
MPOCOB MOTPeOUTEIC 1 SKOHOMMUYECKOI 11eJIecO00pa3HOCTH pa3pa-
OOTKU TIPOEKTA;

o paspabomka mexnuueckux mpeboganuii (TT) — mepeBon 3anpocoB NoT-

pebuTeseit M Ipyrux TpeOOBaHWIM Ha SI3BIK TEXHUICCKUX TPeOOBaHMI
K aBTOMOOMJIIO, MaTepuajiaM, TeXHOJIOIMU, OpraHu3aliy PEMOHTA U
TEXHUICCKOTO OOCTYKMBAaHUS, PUCAUKITUHTY;

ICKU3HbILL NpoeKkm — BBISIBICHUE NPUHIMITUAIBHON BO3MOXHOCTU
BbinoHeHus: TT, BeIpaboTKa MPUHLIUIIMAIBHBIX PEIICHUI 10 KOM-
TIOHOBKE aBTOMOOMJIS B 11€JI0M, KOMITOHOBOUYHBIM CXeMaM OCHOBHBIX
y3JI0B W arperaToB, oIpeIe/icHNe BHEIITHETO BUIa aBTOMOOMIIS M1 MH-
Tepbepa (IN3aiiH-TIPOEKT);



o paspabomka mexuuueckoeo 3adanus (T3) — ycTaHOBICHME YETKUX KU
B3aMMOCBSI3aHHBIX 1IeJell MPOEKTHO-KOHCTPYKTOPCKUX pPaboT st
KaXXJI0ro yyacTHHKa ITpoliecca pa3pabOTK1 Ha OCHOBAaHUM BbIIaHHO-
ro T3 1 BBITTOJTHEHHOM 00111l KOMITOHOBKY aBTOMOOWIIS,

e paszpabomxa mexnuueckoeo npoekma (TII) — paszpaboTka moJaHOI
MaTeMaTU4YeCKOil Moaenu (BUPTyaJlbHOE TpexMepHoe rpaduueckoe
n300pakeHre, BBIMOJHEHHOE ¢ ITOMOIIb0 3D-mporpamMm) m cooT-
BETCTBYIOILIETO KOMIUIEKTa KOHCTPYKTOpCKOi qokymeHTauuu (K/I),
a TaKoKe M3TOTOBJICHUE PeaTbHBIX IIPOTOTUIIOB;

® nposepkKa npoekma u 00800Ka KOHCMPYKYUU — BBITIONTHEHIE paCUeTHOMN
ONTUMU3ALIMU BUPTYAJbHBIX TPOTOTUIIOB U JOBOAOYHBIX UCTIBITAHU I
peabHBIX TIPOTOTUIIOB MJIsI MPUBEACHUSI KOHCTPYKIIUM aBTOMOOWIISI
B COOTBETCTBHUE ¢ TpeboBaHUIMU T3;

® sman ymeepiicoeHus npoekma — 1o pe3yabTaTaM MPUEeMOYHBIX UCTTbI-
TaHUN TOKYMEHTUPYETCS MTOJTHOE COOTBETCTBME aBTOMOOUJIS Tpebo-
BaHMAM T3, 4TO SIBJISIETCS OCHOBAHUEM [IJISI CEPUITHOTO TIPOM3BOIC-
TBa TOTOBOI MPOAYKLIUU;

® HAYAN0 CePULIHO20 NPOU3BOOCMBA U €20 CONPOBOIcOeHUe — TIPOU3BOICTBO
TOTOBOM TIPONYKIIMH, OPTaHU3ALMST KOHTPOJIbHBIX UCIIBITAHUI Ha CO-
OTBETCTBUE OMOJIOTAIIMOHHBIM 00pa3iaM, MpoBeIeHUE MPeATPOIaK-
HOW MOATOTOBKM, TEXHUYECKOE OOCIY:KMBAaHUE M PEMOHT aBTOMOOU-
JIeWl B TapaHTUIHBIA Y TTOCIETapaHTUHBIA TIEPUO, SKCIUTyaTalluu;

® npexkpaweHue npoeKkma U Ymuauzayus — MEPONPUSITUSI, CBSI3aHHbBIC
C yTUaM3alueil aBTOMOOMIEH, IPUHSITUE PElleHU O MpeKpalleHUn
MIPOU3BOJCTBA aBTOMOOMJICH WJIN O TIepeHOCe MMPON3BOACTBA Ha JIPY-
roe MpeArnpusTUe.

Bce aTu aTamsl rpynnupyroTCs B YeThIpe OCHOBHbBIC (Da3bl:

1) Koruenmuposarue — TOUCK 00pa3a M TEXHUUECKOTO OIMHMCAHMS
aBTOMOOWJISI, YAOBJIETBOPSIOIINX TPEOOBAHUS MOTEHIUAIbHBIX MOTpe-
ouTeneil; Moadop aBTOMOOMIISI-aHAJIoTa; COCTABIeHUE TTPOEKTa TEXHU-
YeCKMX TpeOOBaHUI; CO3MaHME TPeIBapUTEIBHBIX 3CKU3HBIX KOMIIO-
HOBOK — CXéM BMECTMMOCTH WU IlIacCH; TMpeaBapuTebHas mpopadboTka
Iu3aiiHa 3KCTepbepa U MHTephepa (BKIIOYAET MPEANPOSKTHBIN 3Tarl,
otan TT u 9acTh 3Tama 3CKU3HOTO IIPOEKTA);

2) npoexkmuposaHue — YTOYHEHUE 3CKU3HBIX KOMIIOHOBOK, BBITOJ-
HeHMe 00111ei1 KOMITOHOBKHM, CO3aH1e pab0YnX MaKeTOB y3JI0B, arpera-



TOB ¥ aBTOMOOWJISI B 1IEJIOM, BBITTIOJTHEHHE pacUeTHBIX pabOT, COCTaBIIe-
Hue T3 (BKJIIOYAET YacThb 3Tara 3CKU3HOTo MpoekTa u atar T3);

3) koncmpyuposarue — pa3padboTka 1osHoro Komruiekta K/ u mate-
MAaTUYECKO MOMIEIN aBTOMOOWIISI, M3TOTOBJICHUE W JTOBOTOYHEIC HCIThI-
TaHUSI TIPOTOTHUIIOB Y3JIOB, arperaroB, CUCTEM W TOJHOKOMITJIEKTHOTO
aBTOMOOMJISI, BHeceHHe uaMeHeHMii B K/I 1 MaTeMaTuyecKyio Mojejb
ABTOMOOMJIA TT0 pe3y/IbraTaM UCTIbITaHu (BKiTIovaet 31an 111, atar mmpo-
BEpPKH ITPOEKTA U TOBOJKM KOHCTPYKIIMH, 3TaIl YTBEPXKICHUS ITPOCKTa);

4) peanrusayus — MPOU3BOJACTBO aBTOMOOMIIE Ha KOHBeliepe, Tpo-
IBIDKEHME TOTOBOM MPOAYKIIMY HAa aBTOMOOWIBHOM PBIHKE, TIPEATIPO-
JIaXkHasl TTOATOTOBKA M TapaHTHITHOE OOCIYKWBaHWE, YTHIN3AUs OT-
CIYXKUBIIIMX CPOK IKCILIyaTallud aBTOMOOWJICH, CHITHE aBTOMOOMIICH
C TIPOM3BOICTBA (BKJIIOYACT 3TAll Hayajla CEpUITHOTO IPOM3BOACTBA U
€T0 COITPOBOXKICHMSI, TAIT ITPEKpaIlleHHS ITPOeKTa U YTUIIN3ALNHN).

CxeMa mpoiiecca pa3paboTKu JErKOBOT0 aBTOMOOMJISI ITpUBeIecHA Ha

puc. 1.2.
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Puc. 1.2. Cxema nipoliecca pa3pabOTKH JIETKOBOI'O aBTOMOOWIISI



1.3. Harpy3ouHble 1 pacyeTHble peXXuMbl Npu pacyeTe
TPAHCMMNCCUM HA CTAaTUYECKYIO MPOYHOCTb

W3 Bcero MHOrooOpa3ust Harpy30K, A1eMCTBYIOIIMX Ha 1eTaly TpaHC-
MUCCHH, BHIOMPAIOT HEKOTOPHhIE pacyeTHBIC, KOTOPhIE B HAMOOJBIICH
CTeNeHN XapaKTepU3YIOT MX CTaTUUYECKyl0 Mpo4yHOCTh. OOBIYHO pac-
CMaTPUBAIOTCS TPU PACYETHBIX pexKuUMa.

® [lepebiii pacuemmuulii pexcum — 110 MAKCUMAJIbHOMY KPYTSIILIEMY MO-
MEHTY JIBUTaTesisi, KOrjaa pacueTHbIi MOMEHT OIpeaesisieTcs 1o (hopMyJie

M, =M, u, (1.1)
rae M, — MakCUMalbHbIi MOMEHT JBUTaTEIsl; U — CyMMapHOE Tepe-
JATOYHOE YMCJIO TPAHCMUCCUU 10 PACCUUTHIBAEMON I€TaNIM.

DTOT pacyeT JaeT YCJIOBHBIE BEJIMUMHBI HATIPSIKEHUI B AETAJISX,
MOCKOJIBKY HE€ YYMTBIBAET BO3MOXHOCTh BO3HMKHOBEHMSI IMHUKOBBIX
Harpy30K. DTOT pexXuM OOBIYHO MCIOJb3YIOT B CPABHUTEIBHBIX MOBE-
pouHbIX pacuetax. KoadduimeHT 3amaca MpoyHOCTH B 3TUX pacyeTax
npuHUMaeTcs n, = 2...3.

® Bmopoii pacuemmnwtii pexcum — 110 MAKCUMAJIbHOMY CLEIIEHUIO
BEAYLIUX KOJIEC C TOPOTOM.

Ipu pacyerax MOJTHOMPUBOAHBIX ABTOMOOWJIEI M aBTOMOOWIIEH
C TIOBBIIIEHHOM YIEIbHOM MOIITHOCTBIO ABUTATEIIS, UMEIOIINX BHICOKHNE
3HAYCHUS KPYTSAIIMX MOMEHTOB Ha KOJIEHUYATOM BaJly, pacueT BEIETCs OT
BEIYLIUX KOJIEC.

Tak, pacyeTHBII I MOMEHT Ha MOJyOCH OTIpenessieTcs o hopmyse

M, =05R0,.r» (1.2)
riae R, — HOpMaJbHBIE PEAKIIMU Ha BEAYLINX KOJIECAX COOTBETCTBYIOIIE-
ro MocTa; @, — KOGhOUIMEHT CUETUICHUS UIKH ¢ joporoi, ¢, = 0,8;
r, — IMHAMUYECKUIA painyc KoJeca.

PacueTHbIit MOMEHT /7151 fieTajieit TPAHCMUCCUM MOXKET OBITh OTIpe-
JesieH 1o popmyJie

M, =(0.5R.0,,r)] Ju’, (1.3)
rae u” — cyMMapHoe TMepeaaTouyHoe YUCIO TPAHCMUCCUM OT PACCUMThI-
BaeMOI IeTaJIN 0 BEAYIINX KOJIEC aBTOMOOWIISI.

KoadduimeHT 3anaca mpoYHOCTU B 3TUX pacueTax MPUHUMAETCs
n =2.13.
3n



o Tpemuii pacuemmolii pexcum — MO MAKCUMAIbHBIM TUHAMUYECKUM
Harpy3KaM, HaOJII0IaIoIIMMCS Ha TIEPEXOIHBIX PeKMMaX paboThl aBTOMO-
ouns. Takue Harpy3Ku MOTYT BO3HUKATh MPU PE3KUX TPOTAHUSIX AaBTOMO-
OIS ¢ MecTa, TIPU SKCTPEHHBIX TOPMOXKEHMSIX 0€3 BEIKITIOUCHMS CIIeTIIe-
HUS ¥ TIepeaadu, IPU TOPMOKEHUU CTOSTHOUHBIM TOPMO30M U T. TI.

PacueTHbIit MOMEHT IS AeTajieil TPAHCMUCCUN MOXET OBITh OIpe-
JieJIeH 110 (hopMyJie

M, =k, M, u, (1.4)
rae k, — K0o(OUUMEHT TMHAMUIHOCTH (MTPUHUMAETCS PABHBIM: s
JIETKOBBIX aBTOMOOuMIIeit — 1,2...2,0; rpy30BbIX aBTOMOOMIIEH — 2,0...2,5;
IUIST aBTOMOOMIICH TTOBBIIIEHHOM TIPOXOAUMOCTH — 2,5...3,0).
KoadduimeHT 3anaca npu pacyeTax Mo 3TOMY pexXuMy pUHUMA-

eTcs paBHbIM 1,25...1,5.

1.4. Harpy3ouHble 1 pacyeTHble peXXnMbl Npu pacyeTe
XOA0BOI1 YaCTU Ha CTaTNYECKYI0 MPOYHOCTb

HarnpsbkeHust B neTajsix XOI0BOM YaCTH PaCCUMTHIBAIOTCS IS pa3-

JIMYHBIX CITydacB HATPYKCHUS:

* MPSIMOJIMHENHOE IBUKEHUE MPU MaKCUMAaJIbHOM CUJIe TSITU U MaKCU-
MaJIbHOI TOPMO3HOI cuiie 06e3 yueTta OOKOBOI CHITBI; cxema JJIsl pac-
yeTa IpUBeleHa Ha puc. 1.3; pacder BemeTcs IO HOpMaIbHOI peak-
U1 RZ, KacaTeJbHOW peakIu RXMX = RZgoxmx npu 60KOBOI peakLuu
R,=0;

* TIpX 3aHOCE aBTOMOOWMIIS Oe3 yJeTa IMPOIOJbHBIX CHJT; CXeMa pacdeTa
npuBeaeHa Ha puc. 1.4; pacuer BeeTCa Mo HOPMabHO peakuuu R,
OokoBo#i peakuuu R, = Rzgoym 1 KacareibHO# peakuuu R, = 0;

* TIpU JUHAMHWYECKOM HaTrpy>KCHWU U3TrMOAIOIINM MOMEHTOM B BEPTH-
KaJIbHOM MJIOCKOCTHU 0€3 yueTa MpOoJ0JbHBIX U MONEPEYHbIX CUJT; TPU
pacyeTax Mo 3TOMY PeKUMY MOXKET ObITh IPUHSITA CXeMa, MPUBEICH-
Has Ha puc. 1.3, TOJBKO 6e3 yuyeTa MOMEHTa MKp u cuiel P pacyer
BeleTCs M0 HOPMaJbHOU peakiiuy, OnpeaesieMoil ¢ yueToM Kodad-
buuneHTa TIMHAMUYHOCTH: R, = F, " k.
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Puc. 1.3. Cxema mis pacuera 6ajJKu MOCTa MPU MIPSIMOJIMHEHHOM
NBVKEHUU aBTOMOOUIISI

Puc. 1.4. Cxema mis pacuera 6aqku MOCTa ITpU 3aHOCE aBTOMOOWJIS

BOHPOCbI ANA CAMOKOHTpONA

. Kakue srtambl mpoiiia poccuiickass aBTOMOOWIbHASI TTPOMBIIIICH-

HOCTB?

. M3 xakux 3TamnoB CKJIagbIBaeTCs IPOSKTUPOBAHIE aBTOMOOMIIST?

. Kakumu pakropamu onpenessieTcsi HaaesKHOCTb aBTOMOOWIsT?

. OT Kakux (haKTOPOB 3aBUCUT JA0JTOBEYHOCTh aBTOMOOMJIS?

. KakuMn pacueTHEIMM MeTOgaMHU OITPEAEIISTIOTCS MaKCMMaJTbHBIE MO-

MEHTBI B TpaHCMUCCUU?

. Kakumn paC4€THbBIMMN METOAAMM OIIPCACIACTCA CTAaTUYECKasdA IIpO-

YHOCTb JieTajieit XOA0BOM yacTu?

. Uto Takoe cpeaHue Harpy304Hble PeXXUMBbI U KaK ONpeaessieTCs Cpei-

HUI1 pacYeTHBIIT MOMEHT?

. Kakumu cBolicTBaMu 00J1azaeT aBTOMOOWIIB?
. KakoBo Ha3zHayeHMe CTEHIOBBIX U XOMOBBIX UCIIBITAHUI?

11



2. TPAHCMUCCHA. CUENNEHUE

2.1. Cxembl TPaHCMUCCUIA

ABTOMOOWJTY TIPOEKTUPYIOTCS ¥ TIPOUBBOJISITCS C PA3IMIHBIMU CXEMa-
MU TpaHcMuccuii (puc. 2.1, 2.2). Tak, JerkoBbie aBTOMOOWIN TPOU3BOISIT-
€S C KJIACCMYECKOM KOMITOHOBKOM (IBUTATEIb CIIEPEIH, 3aIHIC BEAYIIIHEC
KoJieca), TiepeTHETIPUBOIHBIC (IBUTATENb CIIEpeNy U Beayllue TepeTHre
KoJjieca), 3aIHEMOTOPHBIE 1 3aTHEITPUBOIHBIC, TTOJTHOIPUBOIHbIE.

B TpaHCMUCCHIO BXOIAT: ClieTUICHNME, KOpOoOKa mepenad, pa3narod-
Hast KopoOKa (y MOJHOMPUBOAHBIX aBTOMOOWJIEI ), KapAaHHas nmepeaa-
ya, IJIaBHas Iepenayda, 1MddepeHIran (MeXX0CeBoil U MEXKOJIECHBIN),
TIPABOJ HAa BEAYIIME KOJIECa.

N
a
/

!
4

= =

E’% == =Y -

el ER
0 (3

Puc. 2.1. CxeMbl TpaHCMUCCUI aBTOMOOMIICH C 3aJHUMU BEAYLLIMMHU KOJIecaMu

(1), c ruaAPOOOBEMHOI (2) U BAEKTpOMEXaHUUECKOH (3) TpaHCMUCCUEl
U TIepeIHENTPUBOIHBIX aBTOMOOMIIEH (4)

M
U
£
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Puc. 2.2. Cxembl TpaHcMuccHit aBTOOYCOB (1), HETIOJTHOIPUBOIHBIX
aBTOMOOWJIEH C ABYMSI BEAYIIIMMU MOCTaMH (2) ¥ MHOTOTIPUBOTHBIX
aBToMobOwei (3)

2.2. CuenneHue. Ha3HaueHune cuenneHus n Tpe6oBaHus,
npepbABnaemMblie K Hemy

CueruieHre TpenHa3HaYeHO 151 KPaTKOBPEMEHHOTO pa3beauHe-
HUs paboTaloIIero IBUTATENI WM TPAHCMUCCHUU M TOCIECOYIOIIETO X
IUTaBHOTO coennHeHMs. HeoOXommMoCTh BO BpeMEHHOM pa3beIMHEHUH
BO3HUMKAET MPU NMEPEKIIOUYEHUM Tepenad, TOPMOKEHUU aBTOMOOWIIS U
ero octaHoBke. [IiraBHOe coenmHeHNE TPpeOYyeTCs TTOCIe BKIIIOUCHUS CO-
OTBETCTBYIOIICH TTepeaur U IIPH TPOTAHUU aBTOMOOMJISI C MECTa.

B mporiecce aBukeHUsT aBTOMOOWISI BO BKJIIOYEHHOM COCTOSIHUU
CIIeTUICHHE TIepeaacT KPYTSIINii MOMEHT OT IBUTATENIsI K KOPOOKe mepe-
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nad. [Tpw 3ToM Iepegada MOXET OCYIIECTBISITLCS CUIaMU TPEHHUS, CHIa-
MM 3JICKTPOMArHUTHOTO MPUTSLKEHUS U TUAPOINHAMIYCCKIMHY CHUJIAMU.
ITockonbKy mHpM IBVXKEHMU aBTOMOOMIIS B Ciydae Pe3KOro TOp-
MOXEHUS WJIN Pe3KOr0 BKIIOUCHUS CIEIICHWS BO3HUKAIOT ITMKOBEIC
IWHAMHWYECKUe Harpy3KH, CLICTUICHWE BBITTOIHSCT elle W MpeaoXpaHm-
TeJIbHbIEe (DYHKIINU.
K cremienno mpeabsIBISIOTCS CICAYIONINE TPeOOBAHMS:
— HaIexXHas W TUIaBHas Iepegava KpyTsIiero MOMeHTa OT JBUTATENIsST K
KOpoOKe repeaay;
— IUTaBHOCTH U TIOJTHOTA BKJTIOUCHMUS;
— YHCTOTA BKIIIOUCHUS;
— MUHUMAaJIbHBIA MOMEHT MHEPLIMU BEIOMBIX IMCKOB;
— XOpPOIIMIA OTBOJ TeIjIa OT ITOBEPXHOCTEH TPEHMS,
— TIpexoXpaHeHWe TPAHCMUCCUN OT JMHAMWYECKHIX HATPy30K;
— moanep:KaHWe HaXXMMHOTO YCUJIUS B 3alaHHBIX IIpejesiaxX B 9KCIUIya-
TaLUM;
— JIETKOCTb W yI0OCTBO YIIpaBJICHUSI;
— XOpollasl ypaBHOBEIIEHHOCTb.
[Ipu TIpoeKTUPOBAaHUY CLETUICHUSI B KOHCTPYKILIMIO JTOJIKHBI OBITH
3aJI0KEHBI TAKKE PEIICHNST, KOTOPBIE BEITIOIHSIOT €CJTA HEe BCE TTIepedmc-
JICHHbIE TPEOOBAHUSI, TO XOTS ObI [JIABHBIC U3 HUX.

2.3. Tunbl cuenneHnn

Tunvl cyennenuil, TPUMEHSIEMbIX B aBTOMOOWJISIX, TIPUBENEHBI Ha
puc. 2.3.

Bce cuernieHusi, nckioyass LEHTPOOEXKHOE, MOCTOSIHHO 3aMKHY-
Thie. VX BeIK/TIOUEHME TPeOyeT BO3NCHUCTBUSI BOAUTENSI Uepe3 IPUBO/L Ha
HaXXUMHOe ycTpoiicTBo. Hambombliee pacrnpocTpaHeHue B TPaHCMUC-
CUSIX aBTOMOOUJIEH MOJYYUIU (PPUKLIMOHHbBIC CLIETUICHUSI B CUTTYy CBO-
el MPOCTOThl KOHCTPYKIIUU U OTHOCUTEJIbHO HEBBICOKOW CTOMMOCTH.
TunpaBnuyeckue CUETIEHUS, WIN TUAPOMY(DTHI, B YUCTOM BUJIE B Ha-
CTOsIIIee BpeMsI MPaKTUUECKU He TpUuMeHstoTcs. [IpuMeHstoTes ruapo-
TpaHchOpMaTOphl, KOTOPbIe MPU AOCTUKEHUU KOG (GUILIMEHTa TpaHC-
bopmauuu K, = 1,0 nepexonsar B pexxum ruapomydrel. OTHOAUCKOBbIE
(bpuKUIMOHHbBIE CLETUICHUS] TPUMEHSIIOTCSI Ha JIETKOBBIX aBTOMOOUIISIX,

14



B aBTOOYCax M TPY30BbIX aBTOMOOMJISIX MaJION U CpelHeil BMECTUMOCTHU

N Irpy30IoaAbEMHOCTH.

Crerienne

'

!

'

|

o cBsi3u Bemymmx
M BEJIOMBIX YacTei

ITo co3ganuio
HAKUMHOTO YCHITHSI

ITo uncny BeToMbIX
JIUCKOB

ITo Tuny
NpUBOJA

‘,I DpUKIMOHHOE |

4,| [py>xunHOE |

4,| OIHOIUCKOBOE |

_.I Mexanuueckoe |

,anpasnmecxoe| R HeHTpOGC)KHOC| > )IByx}:mcxoaoe| ,anpaBnnqecxoe|
L » Dnexrpomar- |L| Iomynenrpo- MHorouckoBoe
HUTHOE OexHOE

Puc. 2.3. Tunsl 1 kinaccudukaumsi aBTOMOOMJIBHBIX CLIETUIEHU T

DJIEKTPOMATrHUTHBIC CIETUICHUS TIPUMEHSIOTCS PEIKO M, KaK Ipa-
BUJIO, HA aBTOMOOWISIX /i1 MHBaJIUIOB, MOCKOJBKY ISl YIpaBIeHUS
UMM He TpeOyeTcs neaab.

B kxauecTBe HaXXMMHOTO YCTPOMCTBA MCHOJB3YIOTCS CIUpaIbHBIC
(UMIMHAPUYECKHUEe U KOHUYECKUEe) U AuadparMeHHble TpyXKuHbL. [1pu
9TOM IWJIMHIPUYECKHUE TPYKWHBI MOTYT OBITh: OMHA MOIIHAS IICHT-
pajibHasT MJIM HECKOJIBKO TIeprU(epUITHBIX, PACTIOIOKEHHBIX TT0 OKPYXK-
HocTu. JlnadparMeHHbIe TIPYKMHBI HAXKMMHOTO YCTPOMCTBA MOJyJYaroT
BCe OoJIbllIee MPUMEHEHNE B CIUTYy TIPEUMYIIECTB YIIPYToi XapaKTepuc-
TUKM (puc. 2.4, 2.5).

Ha nocnenyrmoimx pucyHKax NpuBeAeHbI CXeMbl 1 KOHCTPYKTUBHbIE
pelIeHuns CHEeTUICHUI pa3TnIHOrO TUTIA.

OnHoarckoBoe (MPUKIIMOHHOE CLIETUIEHWE C TepudepuitHo pac-
MOJIOKEHHBIMM TIPYXKMHAMM TIPUBEACHO Ha puc. 2.6. Takoe clieruieHue
MpUMeHsIeTcsl Ha JIerKoBbIX aBTOMOOMIIsIX [A3. OcoO0eHHOCTBIO 3TOTO
CHETIJICHUS SIBIISIIOTCS HAJIMUKME TBOWHBIX HAXKUMHBIX TIPYKUH, MCHB-
1IMe U3 KOTOPBIX PACTIOJOKEHbBI BHYTPU OOJIBIIUX.

OnHomnckoBoe (PPUKIIMOHHOE CIIETUIEHUE ¢ aracdhparMeHHON Mmpy-
KITHOM TTOKa3aHo Ha puc. 2.7. JlaHHasT KOHCTPYKUMS TIPUMEHSUTACh Ha
aBTOMOOMIIIX «MOCKBUY». AHAJIOTUYHbBIE KOHCTPYKIIMK ITUPOKO IPH-
MEHSIIOTCS Ha JISTKOBBIX aBTOMOOMJISIX.
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Py
ST
D - A 7
6) 2)

Puc. 2.4. CnupanbHble UMIWHIPUYECKAS (a) U KOHUUYECKas (8) HAXXMMHbIE
MPYXUHBI U UX XapaKTEPUCTUKMU (0, )

Py
8
1
2
2 0
0
3
a : 4
ho A
a) 0) 6)

Puc. 2.5. IlnadparmeHHass HaXKMMHas TIPy>KWUHA (a), ee XapaKTepucTuka (6)
U (8) CpaBHEHUE YIPYTUX XapaKTePUCTUK AUadparMeHHOMI npyXuHsI (1),
LIEHTPATLHON IIMIIMHAPWUIECKON (2) 1 IEHTPaIbHOM KOHMUECKOH (3)
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Puc. 2.6. CuernuieHue JIErkoBoro
aBTomoowist TA3
Ha puc. 2.8 mpuBeneHa KoOHC-

TPYKIIUS
(GPUKIIMOHHOTO CIEIICHUS, KO-

ITOJTYLICHTPOOEKHOTO
TOPOro MPYXXWMHBI CO3JAIOT TIPU
JAHHOM TONIIMHE HAKIagoK Be-
JIOMOTO [JMCKA TTOCTOSTHHYIO CHITY
NpuXKaTus, a 3a CYET LIEHTPOOEK-
HOM CHJIBI TPY3WKOB CO3IAaeTCs JI0-
MOJTHATETbHAS CWJIa TIPVKATHSI,
3HAaYeHME KOTOPOi1 3aBUCUT OT 000-
POTOB KOXyXa CILICTICHMSI.

Ha puc. 2.9 npuseneHsl cxema
(a) ¥ KOHCTPYKLUS (6) LEHTPO-
OEeXXHOrOo CUETIeHUsI. YIIpaBlIeHNUe
TpeoyeT
nenaid U MO3TOMY OHO B OCHOB-

TaKMM CLCIIUVICHUEM HE

HOM TIPMMEHSIETCS Ha aBTOMOOM-
JISIX U1 MTHBAJIMIOB 0€3 HOL

Puc. 2.7. CuenieHue 1erkoBoro
aBTOoMOOWIST «MockBrUY-412»

Puc. 2.8. ITonyueHTpoOekHOE
cleruieHue: 1 — HeHTPOOEeXKHbII
IPY3UK; 2 — HAXKMMHasl pyKrHa
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Puc. 2.9. Cxema (@) 1 KOHCTPYKIIUS (6) LIEHTPOOEXKHOTO CLIeTUICHUS:
1 — HaXKMUMHOM OUCK; 2 — BHYTPEHHUI KOXYX; 3 — BHEIIHUIA KOXYX;
4 — HaXXMMHAsI IPY>KMHA; 5 — pblyar BbIKJIIOYEHHs; 6 — BBLDKUMHOM
MOJAIIUITHUK; 7 — ynop; 8 — KOPPEKTUPYIOLLas MpyK1Ha;
9 — LIEHTPOOEKHBII IPy3UK

Puc. 2.10. Cxema 3J1eKTpOMarHuTHOTO MOPOIIKOBOTO CLIETIJICHUS



CxeMa 3JIeKTpPOMAarHUTHOTO TIOPOIITKOBOTO CLETUIEHUS TIPUBEIeHa Ha
puc. 2.10. Takue cuernieHus: TakKe He TPeOYyIoT MeAaTbHOTO YITPaBICHUS.

Ha Bcex mpeablayux pucyHKax MpUBeIeHbI CXeMbl OTHOIMCKOBBIX
cueruilennii. Ha OoJbIIerpy3HBIX aBTOMOOWIISIX, Y KOTOPBIX MCIOJIb-
3YIOTCSI TBUTATEM BBICOKOM MOIIHOCTH, MPUMEHSIOT ABYXIMCKOBBIE
cueruieHus (puc. 2.11).

Puc. 2.11. IByxaucKoBoe clerjieHue aBToMoouist «Ypain-375»

2.4. Pacuer cyuennieHnn

2.4.1. OnpepeneHne pacyeTHOro MOMeHTa cLensieHnA

CrueruieHre aBTOMOOWIISI TOJDKHO 00ecTieurMBaTh HAJIECXKHYIO TIepe-
Jayy KPYyTSIIero MOMEHTa JBUTATE/IsT K TPAHCMUCCUN, B TOM YUCTIE TIPU
MOJTHOM M3HOCE (PPUKIIMOHHBIX HAKJIaJO0K BEAOMOro aucka. Makcu-
MaJIbHOE 3HaUCHUE TIepeIaBacMOoro CLIeTUICHEM MOMEHTA OTIpeIesieT-
cs 1o popmyiie

M, =M, B, 2.1)

cy
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roe M — MakKCUMAaJIbHBINA KPYTSIIMI MOMEHT IBUTATENS; B — KOd(d-

emax
(uLmeHT 3amaca CHEIICHNST; IPUHUMAETCS 1T JIETKOBBIX aBTOMOOM -
neit 1,2...1,75; nnsa rpy3oBbeIX aBToMoOMIeH 1,5...2,2; misi aBTOMOOMIIEH

TOBBIIIEHHOM W BBICOKOM ITpoxoauMoctu 1,8...3,0.

Puc. 2.12. PacueTHas cxeMa HaKJIaJIKU BEIOMOTO JUCKa

MoMeHT, niepeaaBaeMblii CLIETUIEHMEM, CO31aeTCsl B pe3yJibTaTe B3a-
WMOJICHICTBYSI TIOBEPXHOCTEN TPEHUSI BEIOMOTO JUCKA C MaXOBUKOM U
HaxKUMHBIM auckoM. Ha ¢pukiimonHom kosble (puc. 2.12) Buizeanum
3JIEMEHTAPHYIO TUIOLIAAKY ¢S 1 HaliieM 3JIeMEHTapHYIO CUITY TPEHMSI:

dT=p, - p-dS=p, ndpdo
U 3JIEMEHTapHBI MOMEHT:
— 2
dM =p,- up*dpda., (2.2)

rae Pg = — JaBJICHUE HAa MOBEPXHOCTU HAKJIAAKU; WL — KOS(I)—

1P
(R? - r?)
(puLMeHT TpeHus; p — paauyc 10 37AEMEHTAPHON TJIOIIANKU; O — LIEHT-
PaJIbHBIN Yo 3JIeMeHTapHOM MIOIAAKKU; R — HapyKHbIN paguyc GpuK-
LIMOHHOTO KOJIblIa; ¥ — BHYTPEHHUM pagnyc hpUKIIMOHHOTO KOJIbIIa.

Hapyxubiit D n BHyTpeHHU! d nraMeTpbl (DPUKIIMOHHBIX HaKJIa-
JIOK, UCXO/IsI U3 KOTOPBIX OMpeaesieTcs ch, zanatorcs [TOCT 12238-76.
B ta6m. 2.1 npuBeneHbl NpuMepbl GPUKIIMOHHBIX KOJEL OTHO- U IBYX-
JNUCKOBBIX clUeruieHuii. HapyxHblil quameTp (pUKIIMOHHOTO KOJbLA
JIOJKEH COOTBETCTBOBATh IMaMETPy MaXOBUKa C yY€TOM TOTO, YTO K Ma-
XOBUKY KPETIUTCSI KOXKYX CIEIICHUS.
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Ta6auua 2.1

Pasmeps! GpuKIIMOHHBIX HAKIIAAOK CLETUICHUS

Monenb aBTOMOOUIIS | D, mm d, MM

OHHOI[I/ICKOBLIG CLCIICHUA

BA3-1111 160 110
BA3-2108 190 130
A3JIK-2140 203 145
TA3-3102 225 150
TA3-53A 300 164
«Marupyc-290» 420 186
«Tarpa-13881» 350 195
JIBYX/IMCKOBBIE CLICTUICHUSI
KAMA3-5320 350 200
MA3-5335 400 220

[Tpu ABOITHOM MHTETPUPOBAHNU BhIpaxkeHUsI (2.2) TIo paaunycy U 1o
YIUIy HaKJIaKu1 TIOJyYMM BbhIpaxkKeHue

R 2m - 3 3
M =pouf [, p*dpdo.=2mpou(R’ —r?)/3. (2.3)
Ilo __Pmr
JICTaBHB B JAHHOC BBIPpAXXKECHUE 3HAYCHUEC po = (R B 2) , IIOJIYy-
TC -r

YUM MOMCHT TPCHUA, Hepe,[[aBaeMbIﬁ CHCIUVICHUEM:

M =P uiR, (2.4)
2(R*-r?) } .
rue ch = m — CPEIHUM paanuyCc TPEHU; [ — YUCJIO [TIOBEPXHOC-
-r

Teil TpeHUS: 2 — IIJIST OMHOAMCKOBOTO CICIUICHUS 1 4 — IS IBYXIMCKO-
BOTO CLIETIJIEHUS.

2.4.2. OnpepeneHne CyMMapHOro yCunus HaXKUMHbIX MPYKUH
1 pacyeT NpyuH

ITpupaBnsB BeipaxkeHus (2.1) u (2.4), HAX0aAUM yCUJIMe, CO3IaBae-

MO€ HaXKMMHBIMU MPY>KWHAMU (WA TIPY>KUHOM) 11T o0ecTieueHust 3a-

MAaHHOM HAIEXXHOCTHU CLETICHUS:

— Me maxB (25)

" WiRy,
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Yucno yuaunopuueckux HAaNCUMHbIX HpydcuH TIpU WX Tepude-
PUITHOM DPACMOJOXEHUU KPAaTHO YWCIYy pblYaroB BbIKIIOUeHUs. [1pu
9TOM YCWJIME OJHON MPYXUHBI JOJKHO COOTBETCTBOBATH YCJIOBUIO:

P, p = " <800 H. Dro ycusne 3aBUCHUT OT AehopMaLi f , V1 PA3MepoB
np
TIPYXXUHBI:
d4*
P, = fpipsc (2.6)
8n pgDe

rme dnp — JMaMeTp TPOBOJOKM; D, — CpeaHMi NMaMeTp BUTKA MpY-
KUHBI; A, — KOJMYECTBO PabOYMX BHUTKOB; IOJHOE YHMCIO BUTKOB
n,=n,+ (1,2...2); G=8-10* MITa — Moay/ib yIIPYrOCTH BTOPOTO POJIA.
DKCITyaTallMOHHBIC KaUeCTBA TIPYKMHBI 3aBUCST OT €€ KECTKOCTH,
KOTOpast onpeaessieTcs 1mo hopmyJie
c, - Py _ Gdyy, _
f np 8n peD 6
HarmpstkeHne KpydeHUs B BUTKaX MWIMHIPUUICCKON MPYXKUHBI OIT-
penensiercs 1o hopmyJie

(2.7)

8P’ D
Ty = (2.38)
mp
M OHO HE€ JOJKHO TpEeBBIIIATh JOIMyCKaeMble 3HAYeHUs [t Kp] =700...
900 MIla.

OpHa neHTpa bHas HaXKMMHasT IIPY>KMHA paCCUNTHIBACTCS T10 STUM
Ke hopMysiaM TIpU YCIIOBUU P;p = Pnp.

Konunueckast npyxuHa, npuMeHsieMasi OObIYHO KaK LIEHTpajbHasl,
MMeeT MUHAMAaJTBHYIO BEICOTY B TOM CJIyJae, €CIM HaBUBKA CITUPAJTA TIPU
IMOJTHOM C3KaTUU TTO3BOJISIET BUTKAM COBMECTUTHCS B OTHOM IJIOCKOCTH.

Yeunue, co3naBaeMoe KOHUYECKON MPYKMHOM C IPSIMOYTOJIbHBIM
cevyeHueM, orpeesisieTcs 1mo hopmysie

, AGb* £,
T Bty (Dy +dy (D +dy7)

KecTkocTh KOHMYECKOM TIPYKMHBI paBHA

(2.9)

4

_ P 4Gb*
P S dmy(Dy+d ) Dy +d))

(2.10)
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HaHpSDKeHI/IC, BO3HMKAIOIEC B BUTKAX IMPU CKATUU, OMPCACTIACTCA

o opmyie ,
B Py,Dy

T = .
p
2yab?
B dopmysax npuMeHeHbI clieayolie 0003HaYeHUs: a U b — CTOpo-
HBI CEYEHUST TPOBOJIOKH; ¥ ¥ & — KOI(DOUIIUEHTBI, 3aBUCSIIINE OT OTHO-

a ) .
IIEHUS 5 (tabs. 2.2); D v d — COOTBETCTBEHHO HAPYXHBIA 1 BHYTPEH-

(2.11)

HUU JANaMETPbI IIPY>KUHBI.

Tabnuma 2.2
KoaddummenTs! ajis pacyeta CriupanabHOM MPYKUHbBI
a/b 2,0 2,5 3,0
Y 0,246 0,258 0,267
5 1,713 1,256 0,995

PacyetHas cxema Jist onpenesieHus] TapaMeTpoB nradparMeHHOM
MPYXWHBI IpUBeIeHA Ha puc. 2.13.

F Y

Puc. 2.13. PacuetHas cxema auadparMeHHOI MPyKUHbBI

JuacdparMeHHas MpyxXuWHa CO3AAET HAXXMMHOE YCUJIME y4acTKOM
MEXIY OMOPHBIMM KOJIbLIaMU, 3aKPEIJICHHBIMUA Ha KOXYXe, U HapyX-
HBIM KpaeM TIPYKUHBI, YITUPAOIIMMCS B HAXUMHON mucK (puc. 2.7).
Jlenectku nuadparMeHHOM NPYKMHBI BBITOJHSIOT (DYHKIMIO PhIYaroB
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BBIKJTIOUCHUS, @ UX YIIPYIOCTh CIIOCOOCTBYET IUIABHOCTU BKITFOUCHUS
cuerieHus. B cuennenusx apromoouneit BA3 n A3JIK ux 18.
TouMHa JIEHTbI, U3 KOTOPOU IITAMIIYIOTCS AuadparMeHHbIe Mpy-
KMHBI, HAXOOUTCs B Tipenenax 2,0...2,5 MM utst 1eTKoBbIX 1 3,0...5,0 MM
IIJIST TPY30BBIX aBTOMOOWIIEH.
HaxumHuoe ycunue muacdparMeHHON IPY>KUHBI OIPEAS/ISICTCS 110

(bopmyne

TEnf, Jup b—a
p - LI — P +h* |, .12
" 6b—c)’ a ( fnpb cj[ 2 b-c > (212)
rIe E'=(1Ez), E=2-10° MIla — moaynp ympyroctu 1-ro pona;
—u

pu=0,25 — xoacpbunuenr Ilyaccona; H — BbicoTa NPYKUHBI; /# — TOJ-
IIMHA TIPYKUHHL; a, b, ¢ — pa3Mepbl IPYyXuHHI (puc. 2.13).

C IOMOIIBIO 3TOTO BHIPAXKEHUS MOXET OBITH ITOCTPOCHA 3aBUCH-
MOCTh Pnp =, p).

Yeuire BBIKIIIOYEHUS CLIETUIEHUSI MOXET OBbITh ONpEAeIeHO U3 pa-
BEHCTBA:

b—c

_p -0

c—e)=P (b—c); P,.=P,
BblK ( ) np( ) K p (C_e)

(2.13)

rae e — pasMep NpyxuHsl (puc. 2.13).

XoJ BBDKMMHOTO TMOAIIUITHUKA OTPENEsIeTCsI CyMMO niepemeltie-
HUI cedeHUsI IPYXKUHBI (ITPYXXNHA B OCEBOM HaIlpaBJIeHUM TPUHUMACT-
cs Hene(opMUPYEMOIi) U JIETIECTKOB NP UX AehOopMalluu:

P
frlp =/f, T/, npu 3HaueHusx: f, = (c —e)Aa; f,= C?p i

I
rae Ao — YIJIOBOC NIEPEMCILICHUEC JICTIECTKOB; € — XKECTKOCTD JICTICCTKOB;

0, — yroJ noabemMa MpyKUHbI B CBOOOAHOM cocTossHuu; o = 10°...12°.

Haubompime HampssKeHNST BO3HUKAIOT Ha MaJIOM TOPIIE ITPH ITOBO-
pOTe MPYXUHBI Ha YTOJI ¢, T. €. KOTJa MPY>KMUHA TIPUOOPETaET TIIOCKYIO
(hopMmy, MOCKOJBbKY CYMMUPYIOTCSI HATIPSIKEHUS PACTSIKEHMS G, Y U3TH-
0a o, JIETIECTKOB: G, = o, +o,;

]

E (d-a)o’ -
" ; (2.14)
_u (04
G,, = PBbIK (a _e) , (215)
nan
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1€ 1, — KOJINYECTBO JICIECTKOB; WPl — MOMEHT COIIPOTHUBIIEHUS
U3rudy ceueHus JiermecTKa.

IIpyxuHbl nuad@parMeHHOrO TUIIA M3TOTABIMBAIOT U3 BBICOKO-
yraeponucThix craneit mapok 65T, 85I, 60C2 u npyrux. PacueTtHoe
JIOITyCKAeMOe HaMpsKEHUE KpYydeHUs] MPUHMMAETCs B IIpeaesiax:
[t] = 700...800 MI1a.

2.4.3. PacueTt 3/1eMeHTOB cLuenjieHnna

Dpukyuonnvlie HAKAAOKU 6e00M020 OUCKA NOJKHBI UMETh BBICOKMIA
K02 PUILIMEHT TPeHUS, YTOOBI 00ECTIEYUTh MPU OTHOCUTEIBHO HEOOJTb-
IIMX pa3Mepax CIEIUICHUSI TapaHTUPOBAHHYIO Iiepeaady KpYTSIIEro
MOMEHTa aBurartesiss. PacueTHoe 3HaueHMe KoahbUIlMeHTa TpeHUs Ipu
MPOEKTUPOBAHNY clieTieHus npuHuMaetcs W = 0,30. @pukimoHHbIE
HaKJIaJIKW JOJKHBI BBIIEPKMBATh 0€3 pa3phbiBa YIJIOBYIO CKOPOCTh Bpa-
IIEHMs B IBa pa3a OOJIBIINYIO, YeM MaKCHMaJIbHas YIJIOBast CKOPOCTh KO-
JIEHYaTOTO Baja ABurartesst. Temmeparypa HaKJIaIoK He TOJIKHA TTPEBbI-
matb 200° C npu anurenbHoit padote 1 350° C mpu KpaTKOBPEMEHHOIA.

B kavectBe MaTepuasa (ppPUKIIMOHHBIX HAKJIAJAOK PUMEHSIIOTCS ac-
OecTcomepxalire KOMITO3UIINY C BKIIIOUEHNEM HATTOTHUTENIeH U3 MeJTH,
JIaTyHU, OPOH3bI, AIIOMUHUSI, IUHKA, CBUHILIA, rpaduTa U CBSI3YIOLIUX
CMOJI, CHHTETUYECKOIO KayyyKa U MX KomOuHauuu. B mociaenHee Bpemst
IUPOKOE TPUMEHEHUEe TOMYIWIN (DPUKIIMOHHBIE HAKJIAIKN C MUHU-
MaJIbHBIM CojiepKaHMeM acOecTa Wik 6e3 HeTro Kak 00Jjiee 3KOJIOTMYHbIE
[pY IIPOU3BOACTBE U B 9KCILTyaTaLlUM.

Pacuer (pUKIIMOHHBIX HAKIAMOK TPOU3BOAMTCS 10 YACTbHOMY

JaBJIC€HHWIO Ha UX ITOBEPXHOCTHU:

4P,
P (2.15.1)

Pyu TC(D2 _dz)'

3HauyeHWe YOENBHOTO JaBJieHMs He JOJDKHO IIPEBBIIIATH
0,15...0,25 MIla; npu 3TOM MeEHbIIME 3HAYEHUS NPUHUMAIOTCS ISt
CIETIJICHHI TPY30BBIX aBTOMOOWIICH, a OOJIbIINEe — IS CUETUICHUI JIeT-
KOBBIX aBTOMOOMIIETA.

Pasmepsl Haxcumuozo u 6edyueco ouckoe OIpeneasioTCs pa3MepamMu
(GPUKIIMOHHON HAKJIaOKW cLeruieHus. [ToCKONIbKY IpW TPOTaHUU aB-
TOMOOWJISI ¢ MeCTa 3TU IWCKHW HArpeBaroTCsI, TO JIYUIIETO MOTJIOIICHHMS
W paccesTHUS TeIlia, BOZHUKIIETO TP OyKCOBAaHMU CICIICHMS, UX JIe-

25



JIAIOT MaCCUBHBIMU W XECTKMMM, UTO TPEIOTBpAIIaeT UX KOpoOJIeHue.
JLjist BOCTIpUSITUS IUCKAMU KPYTSIIIEro MOMEHTa OT MaXOBHMKa M KOXKyXa
CLETIJICHUSI MPEyCMaTPUBAETCSI UX COEMHEHUE, KOHCTPYKTUBHBIC Ba-
pPUAHTHI KOTOPBIX TPUBEACHBI HA puc. 2.14.

9)

Puc. 2.14. Tunbl coeaMHEeHUI BEAYIIIMX TUCKOB C MAXOBUKOM U KOXKYXOM:
a) BBICTYIIbl HAXKMMHOTO JIUCKA; 6) MaJiblibl, 3aIPECCOBAHHbIE B MAXOBUK;
6) 3yObsl; ¢) TAJIBLIbI, BBEPHYTHIE B MAXOBUK; 0) YIIPYTHE TUIACTUHBI

Haubombiiee pacripocTpaHeHNe TTOTYIUIN YIIPYTHE TUIACTUHEI (0),
KOTOpbIE HE TPEISITCTBYIOT TEPEMEIEHUIO I1MCKa B OCEBOM HaIlpaB-
JIECHMU W HAIEXHO MepefaroT KPYTSIIUii MOMEHT, paboTast Ha U3ruod u
pacTsoKkeHre. HampsokeHne pacTssKeHUsI, KOTOPBIe MCITBITHIBAIOT TaKUe
IUIACTUHBI, ONpeaessercs 1o dhopmyie

'YMemaX
Gp ZW’ (216)

rae y — Koo GUITMEHT, YIUTHIBAIOIIN I Bacnpez{enem/le KpPYTSIIIETO MO-
MEHTa IBUTaTeJIsI MeX Iy nuckamu; y = 0,5 — 111 HaXKMMHOTO JIMCKa OJI-
HOJMCKOBOTO CLEIJICHUSI U CPEIHEro BEeIyIIEero AucKa ABYXIUCKOBOTO
cuermieHust; Y = 0,25 — 111 HAKUMHOTO JUCKA IBYXIMCKOBOTO CIIeTLIe-
HUST; R — cpeaHuii paauyc KperIeHUs TIaCTUH K KOXYXY CLETUICHUS;
Z — 4YUCIIO YIPYTUX TUIACTHH; S, — IUIOLIAb CCYCHHS TIACTHHBL.
Hamnpskenne cMATHS 371eMEHTOB COEIMHEHMSI TIO BapuaHTaM (a, 0,

8, 2) omnpenesieTcs mo hopmyJie
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M
Gy =, @.17)
CM

rae S — TUIOLIaAb KOHTAKTa CBA3YIOIIMX 3JIEMEHTOB.

Jonyckaemoe HanpskeHue Ha emstue 10...15 MIla

[Tpu U3roTOBNIEHNUM JTUTHEM HaXKMMHOTO 1 BEAYIIEro IUCKOB MPU-
MEHSIOT cephIil ayTyH Mapku CU-21; paboune TOBepXHOCTH ITOABEPTa-
10T HITU(OBKE.

Benombie AucKu 1€1a10T U3 BBICOKOYIJIEPOAMCTHIX cTaieit Mapok 60T
1 65T, B ONHOAMCKOBBIX CLEIUIEHUSIX UX A€IaI0T YIPYTUMHU, YTOObI YJIyd-
IINTh ITABHOCTh BKITFOUCHUS.

Y BemoMoro mucKa pacCUMTBHIBAIOT LIIMIILI CTYMHUIIbI HA CMSITUE U

cpes:
G — 8Memax . 2 18
T —dey 219
4Mernax
Top =" (2.19)

(dH - dB)Zlmbm ,
rae d v d, — HapyXXHbIA ¥ BHYTPEHHUI MAMETPhI LLIMLOB; Z — KOJIU-
YECTBO IUIMLOB; [ M b — JUIMHA U IIMPUHA IIUTMLIOB.

B kauecTBe MaTepumasa CTYNHUI[ BEIOMOIO AUCKA HCIOJb3YIOT-
cs ctanm Mapok 35 u 40X. Jlomyckaemble HAIPSKEHUST CMSITHS IIJTN-
uoB [o_ ] =15...30 MIla; momyckaeMble HanpsDKEHHWs Cpesa LUTMIIOB
[rcp] =5...15 MIla.

Poruaeu eoikarouenus CUCTIIICHUSI COSAMHSIIOTCS ¢ HAXKUMHBIM JIHIC-
KOM M KOXYXOM CILIETUIEHHSI IIIapHUPHO, oOecTieunBasi COTIacOBaHUE
TpaeKTOpUIi TMepeMelleHUs] ToYeK pblyaroB. KOHCTpyKTHBHbBIE CXEMBbI
pBIUAroB BHIKJIIOUCHUS IIpUBeAcHBI Ha puc. 2.15. Ha puc. 2.15,a nipen-
cTaBjieHa KOHCTPYKIIWSI PhIYaroB BBIKITIOUEHUs, Tl HECOOTBETCTBUE
KMHEMAaTUKU BHEIIIHETO U BHYTPEHHEro KOHIIOB pblyara KOMIIEHCUPY-
eTcsI 3a CUeT IMepeKaThIBaH!s posinKa 1 1o JpIcKe ocu peryara 2. Koxe-
TPYKILIUS, TIpEACTaBlIeHHas puc. 2.15,6, UMeeT MOABUXHYIO CPEIHIOI
OIIOpPY, YTO HE TOJIBKO OMIIEHCUPYET HECOOTBETCTBUE KMHEMATUKU, HO
obecIieyrBacT 3TO MPY MUHUMAIBHOM TpeHMHU. B KOHCTpyKIIMu, mmpe-
CTaBJIeHHOM puc. 2.15,6, pbluar BBIKJIIOUEHUST yCTAHOBJIEH CBOOOJHO Ha
OTTsKHOM mnanble 4. Ha puc. 2.15,2 npuBeaeHa KOHCTPYKIIYS, B KOTO-
poii ISl YMEHBIIIEHUS TPeHUs TIpUMEHeHa YIIOpHasI TUIacTHA 3, KOTO-
past TIO3BOJISIET MAJIbILy 5 TIepeMEIaThCs MO OTBEPCTHUIO LAkl 6.
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a) 0) 6) 2)

Puc. 2.16. PacuetHas cxema pblyara BbIK/IIOYEHUA CUCTIIICHUA

Ilpu BbIKIIOUEHUU CuUeIieHUs (puc. 2.16) Ha pblYaru OT CUJIbI P
JIeiCTBYyeT U3rnbaroInii MOMEHT, BbI3bIBAIOLIUI HANIPSXKEHUE U3ruda:

Pl
Cpy = — 0, (2.20)
uzw,,
rue Pnp,B = 1,2PHZp — CyMMapHasi Cuwia OT HAKMMHBIX TIPY>KWH TIPU BbI-

l
KJIoYeHny cuemsienus; U =—: — mepenaTouHoe yucio puyara; W, —

S

MOMCHT COITPOTUBJICHUA I/IBFI/I6y CCUYCHUA pblyara.
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Prruaru BEIKTIOUEHMST M3TOTABIMBAIOT U3 KOBKOTO YyTyHA, MaJlOyT-
JIEPOIMCTBIX VI CPEIHEYTIICPOIUCTRIX cTaiieil. Jlomyckaemoe Harpsi-
xkeHue uzruoa 320...400 MITa.

IIpu pacderax racurejsi KPYTHIbHBIX KOJeOAHMIA OIIpEAC/ISIIOT Ha-
MIPSKEHMST B €T0 TIPYKMHAX, YIVIOBYIO JKECTKOCTh I MOMEHT 3aMbIKaHUS
racuTesisi, MOMEHT TPEHUS B FaCUTEJIC U KPYTAILIMI MOMEHT, IlepeaaBa-
€MBIil TaCUTEJICM.

MaxkcuMabHOE YCUIINE CKATHST OTHOM TTPYKWHBI TACUTEITSI OTIpeie-
JisgeTcs o hopmye
_ (L2..1,3)M , 0 Be

rz

P 2.21)

T

IIe 7 — CPpeOHMI pammyc MPUIOXKECHUS YCUIUS K TIPYKUHE; Z — YHCIIO
TIPYKWH B TacUTEIIE.
HarnpstxkeHue KpydeHus B IPYKUHE OIPEAEIsSIeTCS] 3aBUCUMOCTBIO;

8P D, k
T =— 53—, (2.22)
nd
rie D, — cpenHuii iuaMeTp BUTKOB IPYXUHbL; d — MaMeTp MPOBOJIOKH
4c-1 0,615
MPYKUHBI ka =—— — KO03(pOULIMEHT KPUBU3HBI BUTKOB;
D 4c+4 c

CcC =

d

HOHYCTI/IMOC HarpsAXKCHUE KpPYYCHUA B IIPYXKHMHE COCTaABJIACT
700...900 MITa.

VYrinoBoii XeCcTKOCThIO IIPY>KMHBI ABJIACTCA MOMCECHT, HEOoOXOAUMBIIA
JJIA TOBOPOTa BEAOMOI'O AMCKAa OTHOCUTECIbHO CTYIIMIIbI HA OAWH I'paaycC:

C,=174R_ -cz, (2.23)

cp.np

IIIe ¢ — XKECTKOCTb MPYKWUHBI; Z — YUCIIO TPYXKUH; ch — CpenHuii pa-

np
ANYC paCIIOJIOKEHUA ITPYKMH IraCUTECIIA.
MoMeHT 3aMBIKaHUS TacUTES BBI6I/IpaCTC$I TaKUM, qTOOBI OH HE

BBIKJIIOYAJICS U3 pabOThI B PA3JIUYHBIX JOPOKHBIX YCIOBUSIX:
M =(12.14 M

emax”

(2.24)

MOMEHT TpeHMs, CO3daBaeMblil racuTeJeM KPYTWIbHBIX Kojeba-
HUIA, paBEH:

M_ =P -R_ iy, (2.25)
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e P — ycuine NpyXWH UL CKaTHst IMCKOB CLETUIeHusT; R — cpen-
HUI pagnyc GPUKIIMOHHBIX HAKIAI0K CHETUICHMS; | — YMCIIO (PPUKIINOH-
HBIX HAKJIaJI0K; L — KO3 hUIIMEHT TpeHUsT (DPUKIIMOHHBIX HAKJIATOK.

MOoOMEHT TpeHUS B TaCUTEJIE MOXKET OBbITb IIPOBEPEH 10 BBIPAKEHUIO:
M =(0,1..0,15)M (2.26)

e max”

Kpyrsmmit MOMEHT, IepegaBaeMblii racuTeJIeM KPYTHJIBHBIX KOJIe-
0OaHUIi, paBeH CyMMe:

M=M_+M =P -R_ -i-u+P -R -z, (227

rae an = PHp : ch . * Z— MOMEHT OT YCHJIUSA MPYXUH TaCUTEIA.

Cp.H cp.Im

2.4.4. Pabota 6yKcOoBaHMA 1 HarpeBs cLenieHuns

BxitoueHue cueruieHus Bcerma COMPOBOXIAETCS OyKCOBaHUEM

U1 HauboJblIas padboTa OYKCOBaHUSI MPOMCXOAMUT MPU TPOTaHUM aBTO-

MOOUJISA ¢ MecTa. ABTOMOOWIbL C MeCTa TPOHETCS TOJBKO TOTHa, KOT-

Ja MOMEHT aBuraresist M, CTaHET PaBHBIM MOMEHTY COMpPOTHBIEHUA
JNBUXKEHUIO Mw, MPUBEICHHOMY K BEeIyIlleMy BaJly KOpOOKH Iepeaay.

HaubGonbiiee 3HaueHue pabOTbl OYKCOBAaHUSI MOXHO ONpeneuTh

no ¢opmye

M, I,02b,
Ly =52 (2.28)
gMe -M,

riae /, — MOMEHT MHEPUMU aBTOMOOMIIA, IPUBEAEHHBIA K MEPBUYHOMY
BaJTy KOPOOKU Tiepeay;

G 2
I,=4— 4k, (2.29)
quUrn
G
M\v = L’mm, (2.30)
Ur

30€Ch M‘V— MOMCHT COIIPOTUBJICHUA ABHUKCHUIO,; Ga— MOJIHBINA BeC
aBTOMO6I/U'I9[; r,— paardyc KauCHM:A KoJieca, UT — NIEPEAAaTOYHOC YUCIIO

TpaHcMKCCHU; U — TiepeaToyHoe Yuciio Kopooku; U — nepenatouyHoe
yucio raBHoii nepenauu; ¢ = 0,02 — xoadduLKMEeHT CONnPOTUBIEHUS
JIOPOTY; g — YCKOpEeHUe CBOOOAHOIO MaaeHus; n,— KII/ TpaHcmuc-
cnnt; b — KO3(hOULMEHT, XapaKTepU3YIOLLIMi TUIT IBUTATENS; ®, — Y-
JIOBast CKOpOCTb Bana asuraresist; b = 1,23 npu o, = 0,5 o, — st 6eH-
3MHOBBIX aBurareseit; b =0,72 npu o, =0,75, o, — W11 AN3ETBHBIX
JIBUTATEJIEN.
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Pabora GykcoBaHUS oIpenesisgeTcsl Ha CIeAYIOIINX Mepeaayax Ko-
POOKM: y JIETKOBBIX aBTOMOOWJIE 1 aBTOOYCOB — Ha TepBOIi Nepeaaye;
Y TPY30BbIX aBTOMOOMJIEN — Ha BTOPOH.

M3HOCOCTONKOCTh (DPUKIIMOHHBIX HAKJIAAOK CIEIUICHUST OIpeie-
JIsieTCs yeJIbHOU paboToi OyKCOBaHUS:

L=t
yo — FX°
H

rac ]71_1Z — CyMMapHasd 1iomaib Cpr/IK]_[I/IOHHI)IX HaKJIaaoK CUCIIICHUAA.

(2.31)

IIpy TporaHWu IMOJHOCTHIO TPY:KEHHOTO aBTOMOOWIISI B yKa3aH-
HBIX BBIIIIE TOPOKHBIX YCIOBUSX yAeJbHas paboTa OyKCOBaHUS TOJIK-
Ha ObITh B mpenpenax 50...70 JIx/cm? mjst JIerKOBBIX aBTOMOOWIIEN,
15...120 Ix/cm>— st rpy3oBbix aBromooweit u 10...40 JIxx/cm? — st
aBTOIOE3I0B.

[ToBBIIEHHBIN HAarpeB neTaylel CUETIIEHNSI, IPEXIE BCETO BELYIINAX
ICKOB, MOXKET IIPUBECTH K CHIDKEHUIO KO3 dUIIMeHTa TpeHUs (DpHUK-
LIMOHHBIX HAKJIaIO0K, YMEHBILICHUIO XXEeCTKOCTHU TIPYyKUH. TemriepaTtypa
HarpeBa JeTajieil CIeTUICHUSI OIpenesIsieTcsl 3a OMHO BKITIOUCHHC TIPHU
TpOTAaHUM aBTOMOOMJISI ¢ MecTa o hopMyJie

O Vs (2.32)
427¢c-m
rae y— OoJisg Terula, WAylias Ha HarpeB pacCUMTBHIBAEMO NeTaiu;
v= 10,5 — 1151 HAXKMMHOTO AMCKA OHOAMCKOBOTO CLETUIEHUS U CpeTHe-
ro JucKa ABYXIMCKOBOTO cueruieHust; ¥ = 0,25 — st HaXKUMHOTO JTHc-
Ka IBYXOHUCKOBOTO CIEIUICHUS; ¢ — TEIDIOEMKOCTh MaTepuraja JeTallu,
m — macca JeTaju.

CuuTaeTcs BIIOJIHE JOITYCTUMBIM HarpeB HaXKMMHOTI'O J1CKa 32 OJHO
prouerHue 10...15° C.

Cpok CcaykObl (DPUKIMOHHBIX HAKJIAZOK 3aBUCUT HE TOJBKO OT
YIEIbHOTO JaBJACHUS Ha MX ITOBEPXHOCTH, TeMIIepaTyphl HarpeBa, HO 1
OT KOJIMYECTBA BKIIIOUCHUI CIEIICHUSI. B TOPOICKUX YCIOBUAX YMCIIO
BKJTIOUeHUI crieruieHus coctassieT 300...600 mist oMMHOYHBIX TPY30BbBIX
aBTomoOwmieii u 400...700 m1st aBTonoe3noB Ha 100 kM mpobera.

2.4.5. Pacuer npuBoaa cuenneHus

OCHOBHBIMU TpeOOBaHUSIMU, TIPSIBSIBIIIEMBIMU K IIPUBOY CLICTIIC-
HUSI, SIBJISIIOTCS JIETKOCTD M YI0OCTBO yripaBiieHus, Bbicokuii KIT/I, cnens-
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1ee IeiicTBre, HaleXKHOCTh U YIOOCTBO B 00CTY>KMBaHWU. [1pUBOIBI yII-
paBJIeHUsI CLETIJICHUEM TTOAPA3AEISIIOTCS Ha MexaHnYecKuit (puc. 2.17,a)
U TUApaBiInyecKuil (puc. 2.17,6); misi rpy30BbIX aBTOMOOUIIEH OOIbIION
TPy30TOTBEMHOCTH IIPUMEHSIOT TIPUBOIBI C YCUITUTEIISIMMU.

MexaHNYeCKWI TIPUBOI MPUMEHSIETCS B CIydasX, KOTa paccTo-
SIHUE OT Iedajau yIpaBiIeHMS OO clieruieHus Hebosbiioe. OH MpocT
B M3TOTOBJICHUM U HaneXeH B dKCIUTyatanmuu. YeMm OH MpPOTSKEHHee,
TeM MeHble KITJI 1 )kecTKOCTb.

—

e

~§
Y F_E
!

Puc. 2.17. Cxembl IpuBOJA CLETUICHUS:
a — MEXaHWYECKUIi; 6 — TUAPABINICCKUI

Tunponpuson nmeet Boicokuii KIT/I, obiamaer 60b1110# KeCTKOC-
TBIO, YTO TIPUBOINT K YMEHBIIICHHUIO X0aa Meaain. Takoi MpuBOJI XOpo-
1110 TPUCIOCOOJIEH TSI AMCTAHIIMOHHOTO YIIPaBICHUS CLEIIJICHUEM.

[Tpu pacyeTe IprBOaA OINPEACIISIOT IMePEIATOYHOE YMCIIO, TTOTHBIN
X0 TIeIaTI U YCUIne, HeOOXOIMMOE IIJIST BRIKITIOUCHUS CIICTUICHUS.

IlepenaToyHoe YMCI0 MEXaHUUECKOTO MpuBoa (puc. 2.17,a) onpe-
TIeJISIeTCSl OTHOIIICHVEM TLIeY PhIYaroB:;

ace
=———, (2.33)

" bhd f
roe a, b, ¢, d, e, f — IJIWHEI TIJIeY pBIYATOB YIIPaBICHUS, —— — TIepena-

bd

e
TOYHOC YHCJIO N€AAJbHOIO NMMPpMUBOJA, 7 — NNep€aaToyHOC YMCJIO pblya-

TOB yrpaBJieHUsT (JIETeCTKOB qracdparMeHHOM TTPYKUHBI).
[lepemnaTouHoe Yucao THApaBIUYECcKOro npusoaa (puc. 2.17,6) om-
penesieTCsT OTHOIIICHUEM T1JIed PhIYaros:

2
_acdme (2.34)

5 .0

v. =2
obddlf
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rme a’pu — IMaMeTp paboyero UMINHAPA; d  — JUamMeTp IJIaBHOTO LK~
JIMHIpA.

[MonHblii X0 nefanu onpenesseTcs CyMMoii CBOGOIHOTO Xona S
¥ pabouero xoma SPX:

Su=S.*tS,. (2.35)
ﬂj‘[ﬂ MEXaHUYECKOIo IpuBoaa MOJIHBIN X0, OIIPEOCIISIETCA 3aBUCH -
MOCTbBIO:
ace ac
S =AS==Z 48,55
nen bd f 1 bd’ (236)

rme AS— XoI HaXMMHOTO IWCKa TPU BBIKIIOUEHUM CLEIICHUS,;
AS=1i-6,;6,=2..4 MM — 3a30p MeXly pblYaraMy BbIKJIIOYEHUSI 1 Bbl-
SKMMHBIM TTOAIIUITHUKOM; | — YUCJIO TTap TPEHMUS; [ = 2 — OJMHOINCKOBOE
CLETIEHKE; [ = 4 — IBYXIMCKOBOE CLEIUIEHUE; O, — 330D MEXIY [MC-
KaM{ TpU BBIKJIIOYeHUK cuerienus; 8, = 0,75...1,0 — onHomuckoBoe
cuerienue; 8, = 0,5...0,6 — IByXIMCKOBOE CLETIEHHE.

J71s1 TMApaBIMYECKOro MPUBOJA MOJTHBINA X0 ONpenesseTcsl 3aBu-
CHMOCTBIO:

a c dgu e a c dpu
Sl'[e;[ ZASg;dz 74‘ slggdz . (237)
o

s
Ycunue Ha niepanu IIPU BBIKJIIOUCHUMU CLECIITICHUA OIIPEACINTCA I10

dopmyne

P
=B (2.38)

Unez[nr[e;[
rie P — yCWIMe MPYXHMH CLCIUVICHWS HPU BBIKIIOYCHHUM; 1 —

nen

nen

KITA npusoma; m  =0,7..0,8 — w1 MexaHMYECKOro MPHUBOJA;
Nyen = 0,7...0,8 — 1151 rMAPaABIMYECKOrO MPUBO/A.

lepenarounoe umcno npusona U, 1ist MEXaHUECKOTO U TMIpaB-
JIMYECKOTO MPUBOA0B JOJKHO OBbITh B Ipeaeax 25...50; moaHbIi X0/ rne-
panu cuervieHust S = 150...180 MM. Yeutie BbIKTIOUCHUs CLETIICHHsT
MIPY OTCYTCTBUU B TIPMUBOJIC YCUIMTEISI HE TOJDKHO OBITH Oosbie 150 H
IU1s1 1eTKOBbIX aBToMoOueit u 250 H mys rpy3oBbix aBToMooueii. [1pu
pacuete neTtajeil mpruBoja CLUEIJIEHUs Ha IIPOYHOCTh pacyeTHOE yCuue
Ha rreganu mpuHuMaetcs 500 H.
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BOHPOCbI ANA CAMOKOHTpoONA

. Kakue BUabI TpaHCMUCCUI TTPUMEHSIIOTCSI Ha aBTOMOOMIISIX?
. HazoBuTe HOCTOMHCTBA M HEOOCTATKM MEXaHMYECKUX CTYIIEHYATHIX

TPAaHCMUCCUA.

. KakoBbI JOCTOMHCTBA U HEAOCTATKU OECCTYTIEHYAThIX TPAHCMUCCUT?

. Kakme MmexaHN3MBbI BKJIIOUaeT TUAPOMEXaHNIeCKast TPAaHCMUCCHST?

. OxapakTepu3yiiTe Ha3HaYeHNE CIETIICHUS U TPeOOBaHUS K HEMY.

. HazoBute TuIbl cuemnieHnii U TUMbl GPUKLIMOHHBIX CLIETUICHUIA.

. KakoB mopsinok pacuera cuerieHus ?

. Kaxk BbrIOMpaoTCcs mapaMeTphl ClLerIeHus?

. Kak onpenensieTcst cuia npykaTvsi HAKMMHOTO 1ucKa?

. Kak paccuuteiBaroTcst yaenapbHBIe TTOKa3aTeNn: JaBjeHUe Ha (ppuK-

LIMOHHOE KOJIBLIO, yA€eJbHas padoTa U yaeabHast MOLIHOCTb TPEHUS,
TeMIIepaTypa HarpeBa HaXXUMHOTO aucka?

Kaxkwe cxeMbl IpUBOIA CLETICHUS TTPUMEHSIOTCS?

Kak paccuuTbiBaeTcst IPUBOJ CLIEIIICHMS?



3. TPAHCMUNCCUA. KOPOBKA NMEPEAAY
N PA3AATOYHAA KOPOBKA

3.1. Kopo6ka nepegau: HasHaueHMe 1 TUMNbl KOPOOBOK
nepepay, Tpe6oBaHNA K KOpobKe nepenay

Kopobka nepenay npegHazHaueHa Ijisi UBMEHEHUS KPYTSILIEro Mo-
MEHTAa W YIJIOBOI CKOPOCTU, pa3BUBAEMbIX IBUTATEJIEM, IS TTOTYYSHUS
Ha BeAyIIMX KoJecaX aBTOMOOMJISI pa3IMIHbIX TATOBBIX ycmiuid. Kpo-
Me TOTO, KOpoOKa Irepefad o0ecreunBaeT JUINTEIbHOE pa3beIUHECHNE
paboTarolero ABUraTesl U TPAHCMUCCUU U ABMKEHUE aBTOMOOWJIS
3aJHUM X0A0M. HeoO0xoaumMocTh Takoro npeodpa3oBaHUsl BbI3BaHA OT-
HOCUTEIbHO HEOOIBIINM JUATTA30HOM U3MEHEHUS KPYTSAIIIETO MOMEHTA
B IBC 1 Manoit npucrnoco0sieMOCTbIO 3TUX ABUTaTeel K U3MEHEHUIO
BHeIIHel Harpy3ku. KosdduineHT mprucnoco0IsIeMOoCTH IBUTATEIS,
MIPEACTABIISIONINI cO00I1 OTHOLIEHNE MaKCUMAJIBHOTO KPYTSIIIETO MO-

MeHTa (M, ) K MOMEHTY IPY MAaKCUMaJIbHOM MOIIHOCTH (M, ), paBeH:
M
ky =—% =115...1,25. 3.1
My

OmgHMM 13 BaXXHBIX OLIEHOYHBIX ITApaMeTpOB KOPOOKM Tiepenad sIB-
JISeTCsl IMamna3oH MepelaToyHbIX YMCel, T. €. OTHOILIEHUE MepenaToyd-
HOro yucna Huswei crynenn (U, ) K nepenaToyHoMy YMCiIy BbICIIER

nepepayn (U, ):

D= % . (3.2)
KB
B 7erkoBBIX aBTOMOOWMISIX M aBTOOycaX MaJIOi BMECTHMMOCTHU

D = 3...4; y rpy30BbIX aBTOMOOUJIEI U aBTOOYCOB OOJIBIIION BMECTUMOC-

™ D =15...8; aBTOMOOUJIN-TITa4M M aBTOMOOWJIA BBICOKOI ITPOXOIM-

MoctH umetotr D =9...13.

K xopo0Oke repenay npeabsBIsiiOTCS CIeAYIONIe TPeOOBaHMSI:

* obecrieyeHUE ONMTUMAJIBHBIX TSTOBO-CKOPOCTHBIX U TOILUIMBHO-3KO-
HOMUWYECKUX CBOMCTB aBTOMOOWJIS TP JAHHOW BHEIIHEW CKOpO-
CTHOW XapaKTepUCTUKE IBUTATEIS;

* OCCIIYMHOCTH IPU pabOTe U MPU MEePEKITIOUCHUH TIepeaay;

* JIETKOCTb U YI0OCTBO YITpaBJICHUS;

» Boicokuii KIT/I;

* BO3MOKHOCTH OTGOpA MOIITHOCTH;
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* Bce TpeOOBaHMS OOIIETO XapakTepa (HaIeKHOCTh, MOJTOBEYHOCTD,
MPUCTIOCOOJIEHHOCTD K OOCTYXXMBAaHUIO U PEMOHTY U T. II.).

Krnaccudukainst aBBTOMOOMIBHBIX KOPOOOK Tepenay MprBeaeHa Ha
puc. 3.1.

Ha GoNbIIMHCTBE JISTKOBBIX M TPY30BBIX aBTOMOOWMJICH TPUMEHSI-
JOTCSI CTyIeHYaThle KOPOOKM mepenad pasnuuHoro tuna (puc. 3.1). Ha
JIETKOBBIX aBTOMOOWIISIX HAaMOOJIbIIIee pacIIPOCTPAHEHHE TTOIYUMIIH IS~
TUCTYIIEHYaThle KOPOOKHM Tiepeiad ¢ ITOBBIIIAIOIICH MSATOM mepemadcii
C IOJIHOM CMHXPOHM3ALMEN Iepenay 1isl IBUKEHUS BIIEPEI.

| Kopo0xu nepenau |

| , !
Mo nzmenenuio | ITo cBs3u Mexay Banamu || ITo crocoOy ynpasneHus
Hepe/IaTOYHOro YUCIIa
| 4,| CryneHyaTtsle | Pyunsie
Beccrynenuatsie | T'ugpaBnuueckue | ABTOMaTUYECKHE

Mexanunueckue

IlonyaBromaru-
YecKHue

KOM6HHHPOBaHHLI€ | 3H€KTp]/[‘ICCKP[C

| CryneH4aTble KOPOOKH mepesad |

¢ v
ITo uncmy nepenau | | Tlo Tucy Batos | | TTo 3aneniennio mecrepex
.
Tpexcrynenyarsie JIByXBasbHbIE | C HOABMKHBIMU
LICCTEPHIMH

C noCTOSIHHBIM
3alleTIeHuEM

HSITHCTyHCH'-IaTI:IC | MHoroBanbHbIe |

C KOMOMHUPOBAaHHBIM
3aleIICHHEM

quL]peXCTy]‘[eH‘{aTBIe| TpexBanbHbIE |
MmuorocTynenyaTsie |

Puc. 3.1. Kitaccudukaius cTyreH4aThIX KOpoOOK Iepenay
10 Pa3TUYHBIM TTPU3HAKAM

Ipy3oBbie aBTOMOOMIN UMEIOT OT 5...6 1o 10...12 cTyrneHeit; rpys3o-
BbI€ aBTOMOOMJIM OOJIBIION 1 0CO00 OOJIBILION TPY30ITOABEMHOCTU UME-

IOT MHOT'OBaJIbHBIC K0p06KI/I nepeaay.
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JIByxBaJIbHbIe KOPOOKM Tiepenay, Kak MpaBUio, YCTAHABIMBAIOTCS
Ha TIepeTHeTIPUBOIHBIX JIETKOBBIX aBTOMOOWMIISIX; TPeXBaJIbHbIE KOPOO-
KU Tiepeiad — Ha JISTKOBBIX aBTOMOOWJISIX KITaCCUIECKO KOMITOHOBKH.
Cxema paboThI IByXBaJIbHOM KOPOOKM Tiepeaay nmpuBeaeHa Ha puc. 3.2;
KOHCTPYKIIUs — Ha puc. 3.3.

Puc. 3.2. Cxema paboThl IBYXBaJIbHOW KOPOOKM mepeiay:
a — nepeaaJa Ijist IBUKSHUS BIiepe; 6 — repeaada sl IBVKCHUs Ha3al

Cu\’

2 i
Puc. 3.3. [IatuctyrneHyaTast AByxXBajbHasi KOPOOKa repeaay nonepeyHoro
pacrnosioXXeHusl Ha aBTOMOOUIIe
CxeMma paboThl TpeXBaJIbHOI KOPOOKU Mepeaad npuBeaeHa Ha puc. 3.4.

KoHcTpyKIns Takoii KOpoOKHM Tepegad n3oopaxkeHa Ha puc. 3.5.
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Puc. 3.4. Cxema paboTsl TpexBaJIbHOI KOPOOKU Tiepeay: @ — cXema
BKJIIOUEHUSI Tiepeiay yepes mectepHu 2, 3, 6, 7, MpOMeXyTOUHBI Ba 5
Ha BTOPUYHBIN BaJl 4; 6 — TipsiMast Tiepefiada ¢ epBUIHOTO Basia |
Ha BTOPUYHBIN BaJl 4 yepe3 MIeCTepPHIO 3; 6 — cxeMa BKITIOUEHMUS 3aJHETO X0/1a

ol SSSS
Rl — I

s S

Nl e B =
e e
SeaT=

= oo - — |

7 Peitrttetd O

e
TV

2 SR AN N
7.l 70
N
Nl -§|;

;lﬁ— b\

il

|
!
S S

Puc. 3.5. YeTblpexcTyneHuaTasi TpexBajibHas KOpoOKa nepenay
aBromoowist [A3-3102

IuppoMmexaHndeckass KopoOKa mepemad COCTOUT M3 THUAPOTPaH-
chopMaropa ¥ MeXaHMYECKOU CTYIeHYaToi KopoOku mepenad. [lpu
3TOM MeXaHM4YecKass KOpoOKa MOXET ObITh ABYXBaJbHOM, TPEXBaIbHOMI
VT MHOTOBAJIBHOM, a TaK:Ke TIJIaHETApHOM.

TunporpaHcopMarop COCTOUT U3 TpeX KoJieC C JiomaTKaMu
(puc. 3.6): HacocHoro 3, TypouHHOro 2 1 peaktopa 4. HacocHoe xoJjieco
KPEIMTCS K MAXOBUKY 1, a TYpOMHHOE KOJIeCO COSTUHSIETCS C TIePBUY-
HBIM BaJIOM MEXaHWYEeCKON KOpOOKHM Tepemad. PeakTop mocpeacTBoM
POJIMKOBOII OOrOHHOM MYy(PThl TaKKe COCIMHEH C IMEePBUYHBIM BaJlOM.
HacocHoe ko1eco, Bpamasich COBMECTHO C KOJICHIATHIM BaJIOM JIBUTATe-
JIs1, YBJIEKAaeT MacJio, HaXosIIeecsl B MOJOCTU THApOTpaHchopMaTopa,
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MpuIaBast eMy IEHTPOOEKHYIO CHITy. Maciio o AefiCTBUEM 3TOM CHJTBI
TOCTYTAEeT K HapY>KHOI YaCcTH HACOCHOTO KoJieca M ajice 00TEeKaeT JIo-
naTKy TYpOMHHOTO KoJieca, 3acTaBisisl ero Bpamarbest. M3 TypOMHHOTO
KoJIeca Macjio TIOCTyMaeT B peaKTop, KOTOPKII 00ecIieYnBacT IIJIaBHBII
¥ 0e3yIapHBIiA BXO XXKUIKOCTA B HACOCHOE KOJIECO, CYIIECTBEHHO yBe-
JIMYKMBast KPyTAlnii MOMeHT. [Ipyu 3TOM MOMEHT M3MeHSEeTCsT OeccTy-
neHyaTo ¥ K03 uuueHT TpaHchopMaluK K U3MEHATCA B Mpefiesiax
or 1,0 o 3,0...4,0.

’ Kopodku nepenay ‘

|
| | |

ITo n3menenuio ’ ITo cBsi3u Mexny Banamu ’ ITo cniocoby ynpapienus
Nepe/IaTOYHOrO Yuca
Mexannueckue ‘ _4 CryneHuatsie ‘ ’ Pyunsie
beccrynenuatsie ‘ Tuppasnuyeckue ‘ l ABTOMaTHYECKHE
KOM6MHMpOBaHHbIC‘ l DnekTpuyeckue ‘

IMomyaBromaru-
4ecKue

Puc. 3.6. IugporpaHcdopMaTop: @ — KOHCTPYKIHMS; 6 — cXeMa

IlepenaTouHoe uuciao TuapoTpaHchopMaTopa OIpeAeisieTcss Mo
dopmye
g =—, (3.3)

IJie O — YIJIoBas CKOpOCTh TYPOMHHOTO KOJIeca; o — YII0Bask CKOPOCTh
HAaCOCHOTO KoJieca.

CrerneHb yBeIMUYeHUsI KPYTSIIET0O MOMEHTA XapaKTepusyeTcst Koad-
¢uimeHTOM TpaHchopMaluu

M
ko =—F, 34
SaNvs (3.4
rae M — XpyTALMii MOMEHT Ha TYPOMHHOM KOJlece
215 .
MT :}\‘TPXCO)TDFT’ (35)
M — KpyTsLIMiA MOMEHT Ha HACOCHOM KoJlece

39



31eChb A, A, — KO3 OULIMEHTBI KPYTAIIETO MOMEHTA TYPOMHBI M HACOCA;
P, — TUIOTHOCTD XXUIKOCTH (Macia) B TuapoTpancdopmarope; D — Ha-
uOOBIINYM AUaAMETP TUAPOTpaHchopmaTopa.

KoadduimeHT none3Horo aeicTBus ruapoTpaHchopmaropa, Omn-
penesisieMbIii Kak OTHOIIEHKWE MOLIHOCTH Ha BbIxoze (V) K MOLIHOCTH

Ha Bxoze (NV,):
Ny Mior .
Nrr == =irrtkrr. (3.7)
Ny  Myoy
KIIA runporpanchopmaropa mumeer 3HadeHus M = 0,85...0,92
W JIOCTUTAeTCS TIPU ONTHUMAJIbHOM IIepeJaTOYHOM OTHOIICHUH
i =0,7...0,8; ipu Apyrux Xe 3HAYEHUSX OH PE3KO YMEHbILAETCS, 10~
3TOMY MpEeAycMaTpUBAETCsl €T0o mepexoa B pexxuM ruapoMydTsl, KITI

KOT OpOVI COCTaBJIACT

(O
(V)

H
Xapakrtepuctuka KITI Takoro KOMIieKCHOro ruipoTpaHcopmMaTopa

TpuBeieHa Ha puc. 3.7,a v TIpeCcTaBisieT coooii 1omManyto muHuio OADB.
ITpu GnokupoBaHUUM rUApOTpaHchopMaTopa GPUKIIMOHHON Myd-
toii KIT Bospacraer 1o .. = 1,0 (iunusa OABB, puc. 3.7,0).

nrr rli']'
Ker M B ker

Tirm y

Mw, <" i

K |

Vepp=1
0 ) '
lrI'i IIT O
a

Puc. 3.7. XapakrepucTrka KOMIUIEKCHOTO (@) 1 610KupyemMoro (6)
ruaporpaHcgopmaropa

TuapomexaHuyeckasi Kopooka Tiepenau, BKIoYaloliasi TMAPOTpaH-
copmarop (I'T) u nByxCTymeHUaTyI0 KOpOOKy, IIpuBeacHa Ha puc. 3.8.
B HelTpabHOM TTOJIOXKEHNH BCe (DPUKIIMOHBI BHIKITIOUEHEI, U IIPU paboTa-
I0oIIEeM JABUTATEsIe KPYTSIIMIT MOMEHT He Tepe1aeTCsl Ha BeIOMBIi Bal S.
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Puc. 3.8. Cxema rupomMexaHUIeCcKo IBYXCTYTIEHIATON KOPOOKY Tiepenad

Ha mepBoii nepegade BKIItouaeTcsl (PUKIIMOH 2 U IIeCTepHS 1, CBO-
0oIHO Bpalatoiasicst Ha Bajy 19, 6JiokupyeTcst ¢ HUM, a 3youaTast Mmyd-
Ta 4 ycTaHaBJIMBAETCsI BpYYHYIO B ITOJIOKEHUE TTepeIHero xona. Kpyrsimii
MoMeHT nepenaetcs ot ['T uepe3 mecrepuu 1, 13, 11, 10 1 3youaryro myd-
Ty 4 Ha BemoMbIii Bas 5. [1pu pasroHe Ha 1-1i mepenade I'T aBTromaTryecku
peryaupyeT KpyTSAIIMi MOMEHT B 3aJaHHOM JMAaIia3oHe 10 ONTUMAaIbHO-
TO 3HAUCHMS IUTSI TIepexona Ha 2-10 mepemady. ABToMaTUIecKas CUCcTeMa
obecrieunBaeT BKIIIOUeHUE 2-ii Mepenadyu, U KpyTSIIUii MOMEHT OT Tiep-
BUYHOTO Baja 19 nepenaercs yepe3 HpUKIIMOH 3 Ha BEIOMBII Ba 5.

Ha puc. 3.9 npuBencHa nByxcTyreHYaTass THIAPOMEXaHMIeCKasT KO-
pobka JierkoBoro aBTomoouisi. OHa cocrout u3 I'T, MexaHu4ecKoii ria-
HeTapHOI KOPOOKHU mepenady ¢ MHOTOIUCKOBBIM (DPUKIIMOHOM 3, OBY-
MSI JICHTOYHBIMH TOPMO3HBIMU MEXaHU3MaMM 2 U 4 ¥ TUAPABINICCKOI
CHUCTEMOI YIIpaBJIeHUsI ¢ KHOITIOYHBIM MEePEeKTI0UECHUEM TTepeaay.

KHomkaM COOTBETCTBYIOT: HeliTpaJabHOE IOJIOKeHue, 1-g nepenaya,
IBIDKEHUE C aBTOMATUIECKUM TTepeKITI0UeHUEM Mepenad, IBIDKeHIE 3a-
JTHUM X0moM. B KopoOKe MMeroTcs iBa OMMHAKOBBIX TJIaHETAPHBIX Me-
XaHu3Ma 5 u 6.

B HeiTpasbHOM ITOIOXKEHNH MHOTOIMCKOBBIN (DPUKITNOH 3 1 TOPMO3-
Hble MeXaHU3MbI 2 U 4 BeIKJTI0YeHbI. [1py BKIItoueHuu 1-i riepegadyu mpo-
HMCXOIUT TPOTaHWe aBTOMOOWJISI C MECTa; MacyIo IO/ 1aBJICHUEM ITOCTyIaeT
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B IWJIMHAPbI TOPMO3HOIO MEXaHMU3Ma 2, JICHTA KOTOPOI'O 3aTATMBACTCA, 1
COJIHCYHAadA IECTCPHA IIJIaHETAPHOIo0 MEXaHMn3Ma 6 ocTaHaBIMBAETCSI.

2l =7 = A = W ¥
i —
e

Puc. 3.9. [uapomexanunueckasi Kopobka repenad JIETKOBOTO aBTOMOOMJIS

[Tpu BKIIOYECHNU KHOIIKM «IBIDKEHUE» B PEXKMME pa3roHa IPOUC-
XOJUT aBTOMaTUYECKOe TMePeKIIoUeHre Ha 2-10 repeaady, 4To obecrie-
YUBAEeTCS OJHOBPEMEHHBIM BKJIIOUEHHMEM TOPMO3HOIO MexaHu3Ma 2 u
¢puximona 3. B aToM ciydyae oba IIaHeTapHBIX MeXaHU3Ma OJIOKUpY-
IOTCS ¥ BpallaloTCs KaK OTHO LIEJIOE.

J1s1 ABMKEHUS 3aAHUM XOJIOM BKJIIOYAETCsl TOJIbKO TOPMO3HOM Me-
XaHM3M 4.

3.2. PacueT KOpo6KM nepepay

3.2.1. OnpepeneHne 0OCHOBHbIX NapameTpPoB
cTyneH4yaToi KOpo6Ku nepegau

Pacyerbl  3yOuaThiXx Tiepegad  TMPOBOASAT B COOTBETCTBUU
¢ 'OCT 21354-85. MexoceBoe paccTosiHUE onpeaensieTcs no ¢hopmy-
JlaM, PYBEIEHHBIM HUXeE.
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OnpedesieHUe MeXK0ce8020 pacCMosHUSA
Pacuet MexkoceBOro pacCTosITHUS o0ecIieunBaeT 3aJaHHYI0 KOHTaK-
THYIO IIPOYHOCTh 3y0UATHIX KOJIEC KOPOOKH Mepeaad U BeaeTCs 110 Clie-
OyloLuM Gopmyiam:
un3 + 1 2 2MPkH (uH3 + 1)
Am_T3 (ZpZeZy) — 5 3.9
Wd [GH ] Upns
rae u  — TEPeNaTOYHOe YMCIO 3y0YaToil Mmaphbl MOCTOSHHOIO 3aler-

E
nenus;, Zy= |[————— — Koa(pduLUueHT Matepuana; i — Koabhu-

m(l-u?) 2E,E,
uueHT IlyaccoHa, aist ctaiabHbIX Kosec U= 0,3; —
(El +E)

BEJIEHHBIA MOIY/Ib yNPYrocTu mnapbl; £ u E,— MOIyIu ynpyroctu

— TIpH-

1

3y0uaThIX KoJiec; Zg = e KO3(DUIIMEHT KOHTAaKTHOUW JIMHWU;
€
era

k,=0,9...1,0 — KoopHULMEHT U3MEHEHMSI CYMMapHOW JUIMHbBI KOH-
TakTHOU JMHUM; € = 1,6 — KOI(PMUIMEHT TOPLIOBOTO TEPEKPBITHUS;

cos .
Zy = 7[31’ — KoadduureHT, yuuTbiBaloLuil Gopmy paboumx
sino, cos oL,

HOBEPXHOCTE; B, —yros1 HakjI0Ha 3yObeB Ha OCHOBHOM LIMJIMHIPE; O,

YTOJI 3aLETUIEHUS B TOPLIOBOM CEYEHUH; K\, — KOI(PMUUMEHT HArPy3KH;
k,=k,, kH[S k., — 30eCb KOI(MOUUMEHTDI, YYUTHIBAIOLUINE COOTBETC-
TBEHHO pacIpee/ieHre Harpy3Ku MexXay 3yObsiMU, HEPaBHOMEPHOCTD
pacmpeneJcHUsT HaTPy3KM 10 JUIMHE KOHTAKTHOW JTMHUM, TMHAMMYIEC-
KYI0 Harpys3Ky, BO3HUKAIOIIYIO B 3alleTUICHUM; TTOPSIOK HAXOXKICHUS

b
atux koadduimento onpeaeseH ['OCT 21354-85; v, =f — KO-
(0]

s duuMeHT IMpKHbI 3y64aroro Benua; y, = 0,15...0,35; b — paGoyas
IIMPKHA 3y0YaToro BeHLa; d — HayalbHbIA IMaMeTp PacCYUTHIBAEMO
IIeCTEPHU (B JaHHOM CJIydyae Tapbl IIOCTOSIHHOIO 3allerieHus); [o,] —
JIOTIyCKAaeMOe KOHTAKTHOE HAMPSDKCHHE MPU PACYCTHOM MOMeHTe M ;
M, — pacyeTHbIi MOMEHT, MCHBLINI U3 MOACYUTAHHBIX 1O HOpMYyIaM
(1.3), (1.4). IockoabKy 3HaYeHME TAKOTO MOMEHTA IIpEeBBIIIAET Cpe/-
HUE 3HAYEHMSI, BOSHUKAET HEOOXOAMMOCTb BBECHUSI BMECTO JACHCTBHU-
TEJTbHOTO YKCJIa IMKIJIOB HAarpyXXeHUs SKBUBAJIEHTHOTO YKCJIa IIMKJIOB,
OIpeaesIsieMOoro 1o hopMyJie

N,=60Tnk

s p ne’
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rie T, — Bpemsi pabOTbI Ha COOTBETCTBYIOLLICH Tepenaye; /1, — pacyeTHast

4acToTa BpalleHWs, 1, = 0,5n k  — KoabbuimeHT mpobera, Xapak-

emax’ I
TEPUBYIOIIMI OTHOIIIEHUE JOJIOBEYHOCTH ACTAIU IPU PACUETHOM MO-
MeHTe M, 11 IefCTBUTEIbHOM HAarpPy304HOM PeXIMe

MekoceBoe pacCTOsTHME aBTOMOOMILHBIX KOPOOOK Iepeiad MOXKHO
OIPEIC/IUTh C TIOMOILBIO (DOPMYJIbI, KOTOPOIA IOIb3YIOTCS CIELMUAINC-

TbI ITPU IMTPAKTUYCCKUX pacucTax:

Amzam, MM, (3.10)
r1e a — nepeBoaHoi KoadbuimeHT; a = 14,5...16 — 17151 JIETKOBBIX aB-
Tomobuneit u a =17...21,5 — ans rpy3oBbix; B ¢opmyny (3.10) kpyTsi-
A1 MOMEHT TIoACTaBsieTcs B H-m.

ITpu 3TOM MEXOCEeBOE pACCTOSTHUE COTIIACYETCST C MOIYJIEM, YUCIIOM
3yObeB U YIJIOM HakKJIOHA 3yObeB BCeX Iap 3allellIeHrsI KOPOOKHU mepe-
nad. Tak, Ui 4eThIpEXCTYIIEHYaTOM KOPOOKM Iepeaayd JOJKHO COOIII0-
JAThCSl PABEHCTBO:

Ao=(r+nr) =3 +r) =05 +r5) =y +1) =
My (Zy+Zy)) myz4(Z3+Z4)
2cosB,  2cosPyy (3.11)

Mys ¢(Zs +Z) _ 78 (Z;+Zy)

B

2cosPs 4 2cosPsg
[ ¥ — pajnyC HayaabHOM OKPYXHOCTH KaXI0i 13 3y04aThiX 1ap; m, —
HOpMaJIbHBI MOJYJIb B KaXJIOW Tape 3allellJIeHUs; Z — YUCIo 3yObeB
KaX[0# U3 mectepeH; 3, B — yroj HakjoHa 3yObeB KaX101 13 Tap.
OnpedeneHue HOpMaabHO20 MOOY/A
CornacHo I'OCT 21354-85 monmynb 3y04aToro 3anerieHUsT MOXKET
OBITH OMpeesieH o (Gopmyie

3 2MPyFyBkFCOSBw

[GF]WmZI
rae MD — BI)I6I/IpaIOT AHAJIOTUYHO pacye€Ty Ha KOHTAKTHYIO IMPOYHOCTD,

, (3.12)

mH=

Vg — Ko2(hGuuMeHT Gopmbl 3y6a, BHIOMPAEMBIii 1O SKBUBAIEHTHOMY

yucity 3y0beB Zn =+B; Yy — KOI(DOULMCHT, YIUTHIBAIOLIMIT H3Me-
cos’ B,

HEHMeE TIIeYa JeUCTBUS Harpysku 110 JMHUMW KOHTaKTa KOCO3Y6OFO KO-

Jeca; yg = 1- % ;g P2 42° npuHUMaloT Vg = 0,7; k. — koadpduim-
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€HT Harpy3Kku; k. = k., kFB k., — 30€Ch KOO(MDULMEHTBI, yIUTIBAIOLINE
COOTBETCTBEHHO pacIipeie/ieHue Harpy3Ku MexXay 3yObsiMy, HepaBHO-
MEpPHOCTb pacripelie/ieHUs] Harpy3ku Mo JJIMHE KOHTAaKTHOW JIMHUW,
JMHAMUYECKYI0 HArpy3Ky, BO3ZHMKAIONIYI0 B 3alleTUIEHUU; TOPSIOK

HaxoxaeHus 3TuX Koo punuentos onpenenaeH 'OCT 21354-85; [o,] —
b

JIOITyCcKaeMoe HalpsbkeHne u3rnoa; ,, = —2 —KoaGdOULMEHT INMPUHBI
m

3y0a; y_=4,4...7,0 — g npsamMosyObix mecreped; = 7,0...8,6 — g
KOCO3YOBIX LIECTEPEH; Z, — YHCIIO 3yObEB PACCYUTHIBAEMOM IECTEPHMU.

B npakTrke HOpMabHBII MOAIYJIb 3atieTuieHus BioupatoT o FOCT
M3 pa3MEPHOTO psia C YYEeTOM IlepelaBaeMOoro KpYTSIIEro MOMEHTa.
B Ta6n. 3.1 nmpuBeneHbl 3HAYEHUST HOPMAJIBLHOTO MOJYJISI, peKOMEHIye-
MBbI€ TIPY COOTBETCTBYIOIINX 3HAYCHUSIX KPYTSIIIETO MOMEHTA IBUTATEIIS.

Tabsmma 3.1
3HauyeHMsI HOPMAJIbHOT'O MOIYJISI IS aBTOMOOMIbHBIX
KOpoOOK nepenay
M, . Hm | 100..200 | 201..400 | 401..600 | 601..800 |801...1000
m, . 2,25..2,5 | 2,6..3,75 | 3,76..4,25 | 4,26..4,5 | 4,6..6,0

Bo MHoOrmx KopobOkax Iiepemad MOAY/Ib HE OJMHAKOB Ha pPa3HBIX
nepegavyax; Ha HU3LIMX Tepeaayax HOpMaJbHbII MOIYIb MOXET UMETh
0oJblmre 3HaueHus1. OQHAKO, C TEXHOJIOTMYECKOM TOUKM 3PEHUSI, HE pe-
KOMEHJIyeTCsI IPUMEHSTh B KOpOOKe OOJIbIIe IBYX 3HAUCHNI HOpMaJlb-
HOTO MOJIYJISI B 3aLICTIJICHUSIX.

IllecTtepun KOpPOOOK Ilepenay BLIIOJIHSIIOT K3 JICTMPOBAHHBIX
craneir Mapok 35X, 40X, 40XA, 12XH3A, 18XI'T, 30XI'T u np. Jus
9TUX CTajieil JOIycKaeMble KOHTAKTHBIC HAIIPSDKEHMSI COCTaBJISIOT
[o,] = 1000...1200 MIla, nonyckaemble HanpsKeHUs U3rubda COCTaBIIs-
10T [o,] = 700...800 MITa.

IlIupuHa 3y64aToro Koyieca 3aBUCUT OT BEJIMYMHBI IIepeaaBacMOro
MOMEHTA 1 OT PaCCTOSTHUSI MEXIY OCSIMU BajioB. [1pnOIKeHHO IIMpH-
Hy 3y04aToro Kojieca MOXKHO OIpeeNuTh 1o dopmyine: b = (5...8)m .
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3.2.2. PacyeTt BanoB

Hazpy3ku Ha eanbl KOpobKku nepeday
Ha puc. 3.10 npencrapieHa cxema CUJ, ACUCTBYIOIIMX B 3yOUaToM
3alleTUICHUH, U PEeaKIIMU B OMOpax TPEXBaJIbHOI COOCHOM KOPOOKM Tie-
penad ¢ KOCO3yObIMU IIIECTECPHSIMU.

Puc. 3.10. Cxema cui, AeiiCTBYIOIIUX B KOPOOKE Mepeaay: @ — Ha BTOPUYHOM
BaJIy; 6 — Ha MIPOMEXYTOUHOM BaJTy; 6 — Ha TIEPBUYHOM BaJTy
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Opr}KHaH CunJjia Ha Bez[yu_[eﬁ HIECTCPHEC Mapbl TIOCTOAHHOIO 3aLICII-

JICHUSI onpeesieTcs o hopmyie

p = Mema (3.13)

3
rOl'[3
e M, — MakCUMaJIbHbIi KPYTAILMIA MOMEHT ABUTATENS; F,  — Pajiu-

yC HaYaJIbHOM OKPYKHOCTH IIECTEPHU TIEPBUYHOTO BaJIa.
OceBast cujia B KOCO3yOOM 3allerICHUU OTpeesisieTcs o hopmyJie

0. =P tgh, (3.14)
rae B — yros HakjioHa 3yObeB; JUISl JIETKOBBIX aBTOMOOUJIEH 3HAUEHUE
3TOTO yTIJia BEIOMPAIOT B IIpeaenax 25...40°, a 11l rpy30BbIX — B IIpeaesax
20...25°.

PaguanbHas cuna onpenessercs mo popmyie

_ fm g, (3.15)

e oo — yroJ rnpoguJis 3ydoa; o0bI4HO yrou rnpoduJis 3ydoa BeiouparoT 20°.

OKpyXHasi cujia Ha APYrux IIECTEPHSIX, a COOTBETCTBEHHO OCEBast
¥ paguaiabHasi, onpenesisiiorcs mo popmynam (3.13), (3.14), (3.15); pac-
YETHBIA KPYTAIIUIA MOMEHT ompenessercs no M

emax

C YYETOM Tiepenaa-
TOYHOTO YMCJia KOPOOKU i-i1 Tiepegadn.
Pacyem eanoe Ha npo4yHOCMb

Jnst TpexBaJbHOW KOpPOOKM Tepenady pacyeT BajoB HAYMHAIOT
C BTOPUYHOIO Bajia, YTOObI BHaYaJle OMPENeIUTh PeakliMi B MECTE OIO-
pbl BTOTrO Bajla Ha MEPBUYHBIN Bajl. /lajsiee pacCUMTHIBAIOT MEPBUYHBINA U
3aTeM IIPOMEXKYTOUHBIN Basibl. B MByXBajbHOI KOpOOKe mepenay pacuer
Ha4YMHAaIOT ¢ BeAyllero Baia. Bajibl KopodKu nepeaay U3rotTaBanBaioT U3
TeX K€ MapoK CTaJieil, uTo 1 3yduaThie Kojieca, U pacCUMTHIBAIOT Ha MPO-
YHOCTb U XECTKOCTb.

I1pu pacuere BTOpuyHOro Baja KOpoOKM mepenad, u3o0pakeHHOM
cxeMoit Ha puc. 3.10,a, onpenensitoTcsl peakliui B OIopax, a jajee 13-
rudaroire MOMEHTHI:

MmC = RC "h n MmD = RD
KPYTSLIMIA MOMEHT —

“m,

" pE3YJIBTUPYIOIINE MOMEHTHI:

2 2
MpesC: (MI/I3C+MKp) u M M§3D+M1%p)‘ (3.16)

pe3D =
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Ilo 3TUM 3HAYEHUSIM PE3YJILTUPYIOLIMX MOMEHTOB OIPEAEISIOTCS
Ppe3yIBTUPYIOLINE HAMPSIKEHUST M3rnba B CeUeHMIX Bajia 1Mo (hopmylie

/ 2 2
G :Mpeg _ (MH3+MKp), (317)

P 0,1d3

pe3
rae d— JAUaMETP Bajla B OITaCHOM CCUCHUM.

HaubGonbmuit auametp Baia d npeaBapuTesibHO MOXET OBITh OIl-
penesieH U3 COOTHOLICHMS K JJIMHE Baja: JJIsl MIEPBUYHOIO (BEmyle-
ro) W MmpoMexyTouHoro BajoB d/[=0,16...0,18, mas BTOpUIHOTO —
d/1=0,18...0,21. JJomyckaemble HAIIpsDKeHUS Ha HM3IIMX Iepeaadyax

MOTyT nipuHUMarhed [o,,,] = 400 MITa.
Z
Rn’: Y
pr\ :\ = — Q na Q Q
E S F
g A 4
a e

e -
‘f_

Lt T I

M |

Puc. 3.11. Dmopa n3rudarImx 1 KpyTSIIIero MOMEHTOB, TIEUCTBYIOIIUX
Ha MPOMEXXYTOUYHBII BaJl TPeXBaJIbHOI KOPOOKH Tiepenady
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IMpu pacuere mpomexxyrouHoro Basa (puc. 3.10,6) BHavyase orpe-
JEJSIOTCST CUJIbI, JEACTBYIOIINE HA IIECTEPHSIX MOCTOSIHHOTO 3allerlie-
Hus, o dopmynam (3.13), (3.14), (3.15), 3aremM cUJIbl Ha IIECTEPHSIX
TMPOMEXYTOYHOTO Bajia JUIsl BKJIIOYEHHOU Tepenavyu, pe3yasTUpYIonine
peakiuy OTNop U pe3yJabTUpYIOIMe HaNpskeHus. OTpenessitoTcst onop-
HbI€ peaKlMu, CTPOSITCS SMIOPbl U3TNOAIOIINX U KPYTSIIIET0 MOMEHTOB
(puc. 3.11). Vcrnonb3yst MpUHSTHIE AMAMETPHI Bajla B Pa3JIMUHBIX Ceue-
HUSX, ONPENESIOT pe3yabTUpyIollee HAMpPsSDKEHUE U CPaBHUBAIOT €0
C IOIMyCKaeMbIM HaIPSIKEHUEM.

IMpu pacuere nepsuuHoro Bajia (puc. 3.10,8) AeiiCTByIOIINE CUITBI
Ha IIECTePHSIX MTOCTOSIHHOTO 3alleIUICHUs] OMPEessIoTCs TaK Xe, Kak 1
JUTSI IPOMEKYTOYHOTO Basia. Peakiinu ornop v pe3yasTupyronue Hampsi-
JKEHUS PaCCYUTBIBAIOTCS KaK JJIsI BTOPUYHOIO Bajla KOPOOKU mepenay.

Pacuem easnoe Ha xecmkocmo

Kpome pacuera BaioB Ha MPOYHOCTh UX HEOOXOAUMO MTPOBEPUTH HA
>KECTKOCTB IO MPOTU0Y, Mo yriry moBopoTa ceueHus. [1porn6 Basia Biausier
Ha paboTy 3y0YaThiX nepeaad, MyMHOCTh KOPOOKM, €€ J0JITOBEYHOCTb.
OceBble U pauaTbHbIe CUJTbI BEI3BIBAIOT MPOTUO BAJIOB B BEPTUKAIBHOM
TUIOCKOCTH (f)), @ OKPYXKHBIE CUJIBI — MPOTUO B TOPU3OHTATIBLHOM TIIOC-
KocTH (f). [Ipn 3TOM 10NyCTMMBIE 3HAYEHMSI IPOTMOOB BAJIOB COCTABIIA -
tor: f = 0,05...0,10 mm; £ = 0,10...0,15 Mm.

CyMMapHbIit Tporud omnpenesnsercs no hopmyse

fs =5+ fF (3.18)

U He JoJKeH npeBbiiath 0,20 M.
Pacyem winuyesbix coeduHeHuli 8as108
Inuuel BasioB KOPOOKM Mepeiay pacCUMTHIBAIOTCSI HA CMSITUE TIO
dopmye M

Kp max

0,75(d> —d2)l i

cM

rne M, . — MakCHMAJbHBI/ KPYTSIIMII MOMEHT Ha PACCUMTHIBACMOM
Bajy; d ¥ d — HapyXHbIi U BHYTPEHHWIA IMaMETPhI LTMLOB; [ — -
Ha NUIMLA; | — KOJTWYECTBO HUIAIIOB.
YpaeHoseewueaHue oceabix cus
B coBpeMeHHbIX KOpoOKax repenady B OCHOBHOM UCTOIb3YIOT [IWJINH-

APUYCCKUE KOCO3Y6I>IC 3Y6‘{aTI>IC nepeaayun moCTOAHHOIO 3alCIVICHMA, TaK
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KaK OHM MMEIOT OOJBIIYIO CTETICHb MEPEKPBITUS 3yObeB, 00sIee TTPOYHEI
u GeciryMHbI. OmHAKO B 3alleTVICHUM TaKUX Tiepenad BO3HUKAIOT OCEBbIE
CUJIBI, TIPOITOPIIMOHANIbHBIE YTy HaKJIOHA 3y0a. JIJ11 yMeHbIIIEHUS OCEBOIM
Harpy3Ky Ha MOAIIMITHAKI OCEBBIC CHITHI B 3alICTUICHHSIX BaJIa HEOOXOIMO
ypaBHOBECUTh. B MBYXBaJIbHBIX KOPOOKAX 3TO CHENaTh HE TIPEICTABIISIETCST
BO3MOXKHBIM M 3TU CIJIbI BOCIIPUHMMAIOTCSI TOAIITUITHUKAMU, IS Yero
OIIMTH 13 HUX 00s13aTeJTbHO 3aKPEIUISTIOT B 0CEBOM HaIlpaBICHUN.

B TpexBasibHOI KOpoOKe Tepenad ypaBHOBEIIMBAHUE OCEBBIX CHUJI
BO3MOXKHO TOJIbKO Ha IPOMEXYTOYHOM Bajly; Ha IEPBUYHOM M BTOPUY-
HOM BaJIaX 3TO KOHCTPYKTHUBHO He BBIMOJHUMO. Ha puc. 3.12 nmpencras-
JIeHa cXeMa CWJI, AeMCTBYIONIMX Ha KOCO3YObIe IECTEPHU ITPOMEXKYTOY-
HOTO BaJa.

—(), 0= ?ﬂi
B2
P

Puc. 3.12. Cxema cui, IeMCTBYIOLIUX HAa KOCO3YObIE IIECTEPHU
MPOMEKYTOYHOTO BaJia

Hcxons uz paBEHCTBA CUJI Q1 = Q2 U C y4ETOM 3HAYEHUI1 OCEBBLIX U

OKPY>KHbBIX CUJI:
M u M_ . u
— . — . —_ max "m3 | _— max " 13
Ql_Plthp QZ_Pzthp Pl_ ’ P2_ >
o1 To2

rme M — MaKCUMaJIbHbIN KPYTAIIMI MOMEHT Ha MEPBUYHOM BaJy KO-
poOKHU mepeaay; Fy, W Iy, — PAIUyChl HAYATbHBIX OKPYXKHOCTE IiIecTe-
peH; u  — MepenaToYHoe YMCIIO Maphbl MOCTOSIHHOTO 3allerUIeHUSI.

OmnpezensieM ypaBHOBEIIMBAHNE OCEBBIX CUII, OHO BO3MOXKHO TOJTb-

.t 7
KO TIpY PaBEeHCTBE COOTHOLIECHUI teby = 3 npu oxMHAKOBOM MO-
tghy 7
tgB, _ Z
IyJTe MecTepeH — MPHU YCIOBUN: —=— = —- .
tgB, 2,
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O,E[HaKO MOJHOCTBIO YPABHOBECUTDL OCEBbLIC CUJIbI HC IIPEACTABIACT-
C4d BO3MOXHbBIM, TaK KakK yToJl HaKJIOHa 3aBUCUT OT MOAYJIA U pacCTOA-
HUA MEXKITY OCAMU BaJIOB.

3.2.3.NMoa60op NoAWMNHNKOB KOPO6GKIM Nnepenay

HO,Z[60p TIIOAUIWMITHUKOB 1JIs1 BaJIOB KOpO6KI/I nepeaay npoBogAT U3
KOHCTPYKTUBHBIX M KOMIIOHOBOYHBIX cooOpaxkeHuit. st omop, Boc-
IIpMHUMAaIONINX OCEBLIC CHJIbI, IPUMEHAIOTCA HIapUKOBBIC WJIW paldu-
AJIbHO-YINOPHLIC NMOAIIMITHUKHN C 3aKPCIIJICHUEM UX B 02[]-[0171 N3 CTECHOK
KapTepa KopoOKU nepeaay. [ljist Apyroii onopsl, odecrevnBaloleii Bo3-
MO2KHOCTb OCEBOI0O IIEPEMCILICHHNA Bajla IpHU TEMICPATYPHbBIX YAJIMNHEC-
HUAX, IPUMCHAIOT POJIMKOBLIC HUJIMHAPNYCCKNEC MOAIINITHUKHA, obec-
II€YMBaAOINEC IMMOABM>KHOCTD OITOPHI BaJjia.

D,IIH OoIpeacjacHuA pacquHoﬁ JOOJITOBEYHOCTU TIOAIIUITHUKOB HE-
OGXO[[I/IMO UMETH CICAYIOINE JaHHBLIC. paavaJlbHbIC M OCEBLIC CUJIbI,
JIECTBYIOIIIME HA MOAIIMITHUMK HA Pa3HbIX Mepenadax, pecypc KOpooku
Iepeaad 10 KaltmTaJbHOI'0O pEMOHTA B KMWJIOMETpax npoGera nin pa6OTLI
B yacax, CpeJIHIOI0 SKCIUTyaTaAlIMOHHYIO CKOPOCTh IBUKEHUST aBTOMOOU -
JIs1, pacripee/ieHre pobera Ha repeaaydax.

HomuHanpHas JOJITOBEYHOCTD ITOAITMUITHHUKA ITPUHNUMACTCA

C
L=|—"p, 3.19)
P p (

9K
rne C — aMuHaMuU4Yeckast Tpy3011OABEMHOCTD IMOJIIMITHUKA, P3 — OKBU-

BaJIeHTHasl AMHAMMYECKasl HArpy3Ka Ha IOALUMUIIHUK, OIpeaesisieMast
C y4eToM paboThl KOPOOKM Ha pa3HbIX Mepeaadax:
Pr’ L pPJ’ Py’
P :pP1L1+P2L2+...+Pl- Li’ (3.20)
3
L
1 — 9acTOoTa BpallleHUs KOJIbIIa IMTOAIIMITHUKA; /1 — JOJTOBEYHOCTD IO~

LIMITHKUKA B yacax; p — Nnokasaresib CTeNeHH; [apUKOBbIe MOAIIUITHU-
ku — p = 0,3; ponukosbsle moamUnHUKY — p = 0,33; Pl,2.,.i — TMpUBEJEH-
Hasl Harpy3Ka Ha MOAIIWITHUK Ha KaXI0oi 13 i mepenad;
P=(R+mQ)k,, k, (3.21)
R — panuanvHas Harpyska; Q — oceBasl Harpy3ka; m = 1,5 — Koappu-
LMEHT NPUBEIECHUS HArPy30K; K, =1 — KoahpuiMeHT 6e30MacHOCTH;
k_— KUHEMaTUYeCKUii KOa(GULMEHT; k= | — Ipu BPaLIEHUU BHYT-
PEHHETO KOJIblia MOALIMITHUKA, k= 1,35 — Mpu BpallleHNH HAPYKHOTO
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KOJiblIa TMOAIIMUITHUKA; L — CpOK CJIy>KObl MOAIIMITHUKA; [ = ZL,.; Ll.' —
SKBUBaAJEHTHAs J0JTOBEYHOCTh MOAIIMITHMKA Ha KaXI0U nepeaaye;

L :M, (3.22)
10°
S
Ly, :Vi — 3amaHHasg JOJTOBEYHOCTh IOMIIMITHUKA, S — Mpober

acp
aBTOMOOMJISI IO KamuTaJlbHOTO PEMOHTAa KOpPOOKM TIepemad; mpooder

0 KauTaJbHOIO PEMOHTA IS JICTKOBBIX aBTOMOOWMJICHT COCTaBisICT
200...250 Teic. KM, Mt rpy3oBbiX aBTomooOueit — 250...500 TbiC. KM;
V =06V

acp amax

— CpPEIHASA CKOPOCTb aBTOMOOWJIS; Y, — 10JIst pabOThl KO-
POOKM Ha KaxKI0i U3 Mmepenay; 3HaueHUsI 3TOro KoadbulireHTa st pas-
JIMYHOTO THITA aBTOMOOWIIEN NIPUBEIEHO B TabI. 3.2; n, — 4acTOTa Bpallle-
HM$ KOJIbLIA IOALIMITHUKA Ha [~ iepenaye; n, = n,,/u ; u, — Nepe1aToqHoe
YHCJI0 KOPOOKU OT IIEPBMYHOIO Bajia 10 PACCYUTHIBAEMOTO BaJia.

PannanbHbIe ¥ OCEBBI € CHMJIBI, JNEMCTBYIOIIME Ha IMOAIIMITHUK Ha
KaxIoil mepenaye, eCTb peaklMu ONOpP BaJIOB KOPOOKM Tepenay, pac-
CUMThIBaEMbIE M3BECTHBIMU MeTomaMu. OmHako B (popMyjiax BMECTO
M HeoOXomuMO IIPUHUMATH PaCYeTHBIA MOMEHT

M =aM (3.23)

pac emax’
rae a — K03 GULUMEHT UCMOMIb30BaHUS KPYTSIIEro MOMEHTa, KOTOPBIi
MOKET OBITh OIpPeIeICH C TTOMOIIBIO AMITUPUUIECKON 3aBUCIMOCTH:

a=0,96—0,136 x 102N, + 0,41 x 10°¢ N, (3.24)

3/1eCh Nyﬂ = ;max — yaerbHast MOITHOCTE, BT/H.
A

Ta6muua 3.2

JoJist oT 00111er0 BpeMeH! paboThl KOPOOKHU Ha KaXKI0il U3 nepeaad

Jlonst paboThl KOPOOKU Ha KaXI0UW U3 iepenady
Tun aBTOMOGKIS CTYIIEHU KOPOOKH repeaay

| 11 I v \% VI
0,01 0,04 0,20 0,75 — —
0,01 0,03 0,06 0,15 0,75 —
0,01 0,03 0,14 0,82 -
0,006 | 0,018 | 0,076 0,20 0,79 —
0,005 | 0,015 | 0,05 0,10 0,23 0,60

JlerkoBbie aBTOMOOUIU

Ipy3oBbIc aBTOMOOWIN
U aBTOOYCHI
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3.2.4. Pacuet CMHXPOHN3aTOPOB

Jnsa obecrnieyeHUs: OECIIYMHOCTH TIEpEKJIIOUeHMSsT Tepeaad CoBpe-
MEHHBIE KOPOOKM MMEIOT CHHXPOHM3AaTOPHI Ha BCEX CTYMCHSIX, 00ecIIe-
YMBAIOIIMX ABVKeHUE Briepen. [Ipu nepekiaoueHuu nepejgady MHEpLM-
OHHBII CUHXPOHU3AaTOP OJIOKMPYET BKJIIOUAIOIIYIO Miepeaavy A0 TeX mop,
TOKa He TIPOM30MIeT BRIpaBHUBAHME YIJIOBBIX CKOPOCTEH COCTIMHSICMBIX
BasioB. BblpaBHUBaHUE YIVIOBBIX CKOPOCTE MPOMCXOIMUT 3a CUET MO-
MEHTa TPEeHUSI, CO3IaBaeMOro Ha KOHMYECKUX MTOBEPXHOCTSX OJIOKUPY-
FOIIETO KOJIblIa CHHXPOHM3aTOpa M IIECTePHHN BKIFOYaeMOIl Tiepenaun,
cBOOOIHO BpalllatolIelicss Ha BTOPUYHOM Basly. 3HaY€HUE 3TOTO MOMEH-
Ta MOXET OBITh ONpeesieHo Mo opmyrie

M., = J(o, z_wz) , (3.25)
rae J — MOMEHT MHEPLIMU BpallalOLIUXCsl BMECTE C IIECTEPHEI0 BKIIIO-
yaeMoll mnepenayu aetajeil (BeAOMbIN NUCK CLEMIEHUS, MEPBUYHBIN
1 MPOMEXXYTOUHBIN Bajibl, IIECTEPHU MPOMEKYTOUYHOTO Bajla U HaxXo-
AALIAsACA B 3aLETUIEHUM LIECTEPHA BTOPUYHOTO Baja); M, M, — YIJIO-

BbIC CKOPOCTH COCAMHSICMBIX BaJIOB, 0)1 = (l)e/Ll — yrjioBad CKOpOCTb

k+1
BKJIIOYaeMOH 11ecTepHU 60Jiee BBICOKOM Tepenayn; , = o /u,— yrio-
Basi CKOPOCTh BTOPUYHOTO BaJia 10 MePEKIIOYCHUS ITepenay; f — BpeMs
CUHXPOHM3AIINH.

Boipaxenue (3.25) pu MoACTaHOBKE ®, = ® /U, 1 ®, = ® /u_TIpH-

oOpeTaeT BU/:
Jo.[ 1 1
m=——"| —+—|. (3.26)
Py
Uk U
MOMEHT TpeHUSI UHEPLIMOHHOTO CUHXPOHMU3aTOpa, U300paKeHHOTO

M

Ha puc. 3.13, MoxXeT ObITh OMpeIeieH IO CASAYIOIIEMY BbIPAXKEHUIO:
M =Pur (3.27)

V) cp’

rae P = Q/sind — HopMallbHasl CUJIa HAa NOBEPXHOCTU TPEHUS; U — KO-
abduument tpeuus; p=0,06...0,1; Q — ycuire BOOUTENIS IPU Iepe-
KJIIOYEHUU Tiepenay; & — MoJOBUHA YIia KoHyca TpeHus; 6 = 6...12°.

IMpupaBHsB BbipaxkeHus (3.26) u (3.27), onpenesisieM CBI3b MEXIy
YCUJIMEM, CO3/IaBaeMbIM BOJUTENIEM TIPU MEPEKIIIOYCHUM TIepeay, 1 na-
paMeTpamMu CMHXpOHU3aTopa:
M., sind _ Jo sind( 1 Al (3.28)
urcp utrcp Uy 4 Uy
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Puc. 3.13. Cxema MHEPLIMOHHOTO CMHXPOHM3aTOpa

W3 Beipaxkenus (3.28) BUIHO, YTO TIPU YBEJIMUYCHUU YCUIUSI BOIU-
Tesst Q yMEHbBIIaeTCs BpeMsi CHHXPOHU3AIINK; C YBEJIMYEHEeM MOMEHTa
MHEPIMY Bpalllaloluxcs neTtaneii J Bo3pacTaeT yCUIve BOIUTENS WU
BpeMsI CHHXPOHM3aLIMK, YCUIME BOAUTEIIsI OyIeT YMEHbILATHCS ITPU BbI-
COKOM IJTIOTHOCTH psAlla MepeaTOYHbIX yrces Kopooku. LlerecoobpazHo
BBIOMPATH IJIOTHOCTH psifia NepeAaTOUHbIX ynces B npeaenax 1,1...1,5.

PaGoTa TpeHus1 npu MepeKkIoUYeHUN epeaayd OnpeaeauTcs U3 Bbl-

paxeHust
11
L, =0,5J (0, — 0,)* = 0,5J00?| — +— |. (3.29)
Uk Uk
YI[CI[I)HB.H pa60Ta TPECHUA CMHXPOHM3ATOPA OMPCACIUTCA OTHOIIC-
HUEM

==, (3.30)

roe F — mionianb MMOBEpXHOCTH TPEHUS.

J1s1 CMHXpPOHM3aTOPOB BBICIIMX Tepeaay yaeJbHas padoTa TpeHUs
He IOJDKHA MpeBbliath 3HaueHus 0,2 MJIx/M?; 17151 HU3IIKNX [epeaad —
0,3...0,5 MIx/m>2.

IIpu cMHXpOHM3ALUY TTPOUCXOAUT HArPEeB TPYILIUXCS AeTaneii. TeM-
Teparypa HarpeBa CMHXPOHM3aToOpa 3a OMHO BKIIFOYCHUE MOXET OBITh
ompejesieHa 1o hopmyJie:
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YL,
t= (3.31)
mC’
rae y= 0,5 — koadunmeHT nepepacnpeneseHust TEIIOThL; m — Macca
CHHXPOHM3aTOPa; ¢ — TEIUIOEMKOCTh CTaJIH.
3a OgHO BKJIIOYCHHME HATPeB CMHXPOHM3ATOpa HE JOJDKEH IPEBBI-

math 15...30° C.

3.3. PaspaTouyHan Kopo6Ka

3.3.1. HasHaueHue 1 TUNbI pa3AaToOYHbIX KOPO6OK

PaznaTounas KopoOKa SIBJISICTCSI TOTIOJTHUTEIFHOI KOPOOKOII mepe-
Jlay, pacrpeaessoneil KpyTsaimnii MOMEHT ABUTATEe/IsI MEX Y BEAYIIUMU
MOCTaMM. YCTaHaBJIMBaeTCsl OHA Ha MOJHOMPUBOIHBIX aBTOMOOWJISIX.
PasznaTouHas KopoOKa yBeJIMUMBAET TATOBOE YCUIIME Ha BEAYIIUX KO-
Jiecax. IToBbIlIaeT MPOXOAUMOCTb aBTOMOOWIISI, pacIliMpseT Auana3oH
nepeaaToOuHbIX YMcesl TPAaHCMUCCU U, MO3BOJIsIET 3(P(EeKTUBHEE UCITOJb-
30BaTh aBTOMOOWIb B Pa3JIMUHBIX JOPOKHBIX YCIOBUSIX.

B 3aBucuMOCTH OT Ha3HAYEHUSI aBTOMOOWJISI MPUMEHSIOTCS pas3aa-
TOUYHBIE KOPOOKM pasinuHoro tuna (puc. 3.14).

| Pa3gaTounbie KOPOOKH |

| Tlo pacnonoxeHn o BaJioB | |H0 MIPHBOY BEAYIIHX MOCTOB| | ITo uucny nepenay |
C cOOCHBIMH BaJlaMu | C OIOKMPOBaHHBIM OpHOCTyHEHUYaThIe |
MIPHBOIOM
C HECOOCHBIMH BaJlaMU | JIByXcTyneHuaTbie |
C nmuddepenunanbHbIM
HpUBOAOM TpexcryneH4yarbie |

Puc. 3.14. Tunbl pa3gaTouyHbIX KOPOOOK

PaznaTouHbie KOpOOKM ¢ COOCHBIMU BajlaMM (puc. 3.15,a,0) umeror
LIMPOKOE PACHPOCTPaHEHUE, TaK KaK OHU ITO3BOJISIIOT MCIIOJIb30BaTh
IUIST TIEPEIHETO U 3aHEr0 BeAYIINX MOCTOB OQMHAKOBYIO (B3aIMO3aMe-
HSIEMYIO) TJIaBHYIO ITepeiayvy.

PazgaTounbsie KOpoOKM C HECOOCHBIMM Bayiamu (puc. 3.15,B) He
MMEIOT TIPOMEKYTOUHOTO Bajia, OHU 00Jice KOMIIAaKTHBI, MEHEe MeTall-
JIoeMKH, 0oJiee OeclIyMHBI M uMeloT 6oJiee Boicokuii KIT/I.
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Puc. 3.15. Cxembl pa3naTtouyHbIX KOPOOOK: @, 6 — C COOCHBIMU BaJlaMU U
nrddepeHIIMaTbHBIM TPUBOIOM; 6 — HECOOCHBIMU BaJlaMU Y GJIOKMPOBAHHBIM
MPpUBOIOM; | — BemyIuii Baj, 2 — BEIOMBIN BaJl, 3 — CHMMETPUIHBIIA
nubdepeHuman, 4 — HeCUMMETPUYHbBIN AuddepeHIan

I = _:_ 10
= § 11

Puc. 3.16. Paznarounas kopooka aBTomoomis [A3
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Puc. 3.17. PaznarouHasi kKopooka aBromoomiist BA3
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Paznarounbie KOpoOKM ¢ OJOKMPOBAHHBIM TPUBOAOM BEIYIIUX
MOCTOB IMO3BOJISIIOT UCITOJIb30BaTh MAKCUMAJIBHO IO YCIOBUSM CLETLIe-
HUS TATOBYIO CUIy 0e3 uX NMpoOyKcoBKU. OMHAKO OHU HE MCKIIIOYalOT
LUPKYJISIIUIO MOIHOCTU B TPAHCMUCCHUM, YBEJIMYMBAIOT M3HOC IIWH,
MOBBIIIAIOT PACX0O] TOILIHUBA.

ITpumenenue MexxoceBoro auddepeHimana (puc. 3.15,a,6) mo3Bo-
JISIeT TIPUBOIHBIM BaJlaM BEIYIIMX MOCTOB BPAILIATHCSI C PA3HBIMU YTJIO-
BBIMM CKOPOCTSIMU U PACTIPEIEIISITh KPYTSIIIMIA MOMEHT B COOTBETCTBUH C
Harpy3koii Ha KoJyieca. Eciiu Harpy3ka Ha KoJjieca He OIMHAaKOBa, TO IIpH-
MEHSIIOT HECUMMETPUYHBIM MexoceBoi nuddepennuan (puc. 3.15,0).
B pazgaTouHbIx KOpoOKax ¢ AuddepeHInaTbHbIM TPUBOIOM MEPETHUMA
BEeIyIIMI MOCT BCerma BKIIOUeH. BMecTe ¢ TeM mpuMeHeHUe MexKoce-
BBIX TU(depeHIINATOB yXYAIIaeT TPOXOANMOCTb aBTOMOOWIISI, TTO3TOMY
WX BBITTOJIHSIOT C IPUHYIUTETLHON OJIOKMPOBKOIA.

HawuGonbiiee pacnpocTpaHeHUE Ha aBTOMOOMIISIX TTOJYUYMIIN IBYX-
CTyIeHYaThIe pa3naTOuYHbIe KOPOOKMU.

KoHcTpykimst pa3naTrouHoil KOpOOKM ¢ OJIOKMPOBAaHHBIM ITPUBO-
JIOM BEIYIIMX MOCTOB IpUBeAcHA Ha puc. 3.16, ¢ nuddepeHranbHbIM
MPpUBOJOM — Ha puc. 3.17.

3.3.2. Tpe60BaHNA K pa3gaTo4yHbiM KOpo6Kam

K pasgaTtouHoii KopoOKe Kpome TpeOOBaHUiIl OOIIEro xapakrepa
(HageXXHOCTb, I0JrOBEYHOCTb, IMMOHMKEHHAsT METaUIOEMKOCTb, pe-
MOHTOIIPUTOIHOCTD M T. [.) TIPEABSABISIOTCS crienrduueckue Tpedo-
BaHUS, 00ycCJIOBIeHHbIe (DYHKIIMel arperata. PasmaTouHas kKopoOka
IOJKHA 00eCIIeUnBaTh:

* pacripeieJIeHre KPYyTSIIero MOMEHTA MEXKIy BEAYIINMMHU MOCTaMU aB-
TOMOOMUJISI IIPOITOPLIMOHAIBLHO IMPUXOASIIMMCS Ha MOCTBI BEPTUKAJIb-
HbIM Harpy3kam;

* yBeJIMUEHME TSITOBOI CHMJIBI Ha BEIYIIMX KoJiecax ISl ITPEOomOJICHUS
MOBBIIIEHHOTO COIIPOTUBJICHUSI TOPOTH;

* OTCYTCTBUE LUPKYJISLUNA MOIIHOCTH B TPAHCMUCCHUU;

* BO3MOXXHOCTb JBVDKEHUSI aBTOMOOWIISI ¢ MUHMUMAJIbHOM YCTOMYMBOM
CKOPOCTHIO (2,5...5,0 KM/4) TIpU peKrMe MaKCUMaJIbHOTO KPYTSIILEero
MOMEHTA IBUTaTeIsl.
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Pacripenenenue KpyTsIero MOMEHTa MEXKIY BEAYIIMMHU MOCTaMU
aBTOMOOWITSI IIPOTIOPLIMOHAIIEHO MTPUXOISIIINMCS Ha MOCTBI BEpTUKAJTb-
HBIM Harpy3kam MOBBILIAET MTPOXOAUMOCTb aBToMOOWIs. B pa3znarou-
HBIX KOPOOKaxX ¢ OJIOKMPOBaHHBIM ITPUBOIOM BEIYIINX MOCTOB BEIOMEIC
BaJIBI IIPUBOJIa UMEIOT OIMHAKOBYIO YIJIOBYIO CKOPOCTh. DTH pa3aaTod-
HbIe KOPOOKM HE PacIpeaeIsIIoT KPYTSIIN MOMEHT B KaKOi-T100 Mmpo-
nopuun. COOTHOIICHNE MEXKIY KPYTSIIIUMHA MOMEHTAMU, TIOJBOINMBI-
MM K MOCTaM, B 3TUX KOPOOKaxX 3aBUCUT OT Pa3HUIIbI PaINycoB KOJIeC,
npoduiis I0poru 1 apyrux dakropon. PazgaTouHbie KOpoOKHU ¢ OJOKH-
POBaHHBIM TIPUBOIOM BEAYIINX MOCTOB HE MCKITIOYAIOT IUPKYISILINIO
MOIIIHOCTH B TPAHCMHUCCUHN, KOTOpast TPUBOIUT K JOTIOJTHUTEILHBIM Ha-
rpy3KaM Ha JAeTaJli, TTOBBIIIIEHHOMY PacXoIy TOTUTMBA 1 MU3HOCY IITVH.

B pazmatoyHbIX KOpoOKax ¢ nuddepeHInaIbHBIM TPUBOIOM K Be-
IYITUM MOCTaM MOMEHT TiepefaeTcs uepe3 MexkoceBoii nuddepeHiman
U TI03TOMY BeIOMbBIE Bajibl MOTYT BpalllaThCs KaK ¢ OMHAKOBOM, TaK 1
HEe OIMHAKOBOM YIVIOBOI CKOpPOCTHIO. PacmpenencHne KpyTsIero Mo-
MEHTa 3aBUCHUT OT ThTa TuddepeHIaia (CMMMETPUIHBIN, HECUMMET-
PUYHBIN, MaJIOTO TPEHUSI, OJOKMPYEMBIit U 1p.). PaznarouHbie KOpoOKU
¢ MexXOCeBBIM AuddepeHIINaIOM UCKITIOYAIOT UPKYISIINI0 MOITHOCTH
B TPAHCMUCCHU, I OHA BO3HMKAET TOJHKO Ha peKMMax ABIKECHUS aBTO-
MOOUJIS ¢ OJIOKMPOBAaHHBIM AU hEepeHIINATIOM.

Bonbiias gacTh pa3gaTOUYHBIX KOPOOOK MMEIOT ABYXCTYIIEHYATYIO
KoHcTpyKImio. [loHmKaromas repegada pa3gaTOYHBIX KOPOOOK MMe-
eT MepefaTOYHbIe OTHOLICHNS B MPeAeTax U = 1,7...2,0, 4yTo cyuiecT-
BEHHO ITOBBIIIACT TATOBYIO CHJTY Ha BeIYIIMX KOJIECaX, a 3TO ITO3BOJISICT
aBTOMOOWITIO IBUTATHCS B YCIOBUSIX TTOBBIIIEHHOTO JOPOXKHOTO COIPO-
TUBJICHUSI, O€3M0POXbsI, IIPEOI0IeBaTh KpyThie ToabeMbl (10 30...35%).

BxomroueHMe MOHIMCKAIONIEH CTYMEHW pa3gaTOYHON KOPOOKM yBe-
JIMYUBAECT OOIIee MepeJaTouHoe OTHOIICHNE TPAHCMUCCHUH, 9TO BEIET
K CHMXXKECHMIO 3HAYEHUSI MUHUMAJIILHOU YCTOMYMBOM CKOPOCTU IABMXKE-
HUSI aBTOMOOWJISI, B pe3yJIbTaTe — K MOBBIIICHHUIO TTPOXOIUMOCTH.

3.3.3. PacueT pa3gaTo4HoOll KOPOGKN

OnpeaeneHre MEXXOCEBOTO PACCTOSTHUS, MOIYJIS 3y0UaTOro 3a1ier-
JIEHMSI, pacyeT Ha IIPOYHOCTb Pa3gaTOYHOM KOPOOKHU BBIMOJIHSIOTCS
aHAJIOTUYHO pacyeTy KopoOku mepenady. OTIiMUrMe COCTOMT B BBIOOpE
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PACUYETHBIX HATrPy30K M JOIYCKAaeMBIX HaMpsiKeHN . [T0CKOIbKY meTanu
pa3naToYHON KOpOOKHM GoJiee ITUTeIbHOE BpeMsl pabOTaloT B YCIOBUSIX
TOBBIIIEHHBIX HATPY30K, TO MPU pacyeTe AeTalleil Ha MPOYHOCTD MOITyC-
KaeMble HampsKeHus: 0epyTcst MeHblie npumMepHo Ha 20%.

PacueTHBI KpyTSIIMIE MOMEHT Ha BEIOMOM BaJly pa3gaTOYHOM KO-
POOKM OIpeneIIeTCs MCXO/ISI M3 YCIOBUSI CLETUICHUSI KOJIeC aBTOMOOWIIS
¢ noporoii o (popmyie

G.r,
M » = PGl , (3.32)
uFH
rae ¢ = 0,8 — koo duumeHT cuenenus; G, — Harpy3ka Ha KOJIECO Be-
AYILErO MOCTA; /, — PafuyC KOJleca; U, — TEPENAaTOYHOE YMCIIO ITTaBHOM
rnepeaayu.
PacueTHbI KpyTSIIMiA MOMEHT Ha BeAyILlEeM Bally OIIpeae/IsICTCS U3

YPaBHEHHUSI MOIITHOCTH, TTOIBOAMMO¥ K pa3naToOuyHOI KOPOOKe:

Mo, =Mo, + Mo, (3.33)
rae M, u M, — MakCMMaJIbHbIE KPYTALIME MOMEHTBI Ha BEJIOMBIX Bajlax
NPUBOJIA TIEPEIHETO M 3aIHETO BEAYLIMX MOCTOB; ® U ®, — YIJIOBbIE
CKOPOCTH BEIOMBIX BAJIOB; 0, — YIJIOBask CKOPOCTb BEAYLIETO Bajia.

W3 Beipaxkenusd (3.33) crienyer:
M,=Mu +Mu, (3.34)
TI€ U, U U, — NEPEIATOYHbIE OTHOIIEHUSI MEX/Y BEIOMBIMM BaJlaMH Tle-
PEIHETOo 1 33JHETO MOCTOB M BEAYIIMM BaJIOM pa3naTOUYHON KOPOOKU.
I1pu pacuete u BLIOOPE MOAIIUITHUKOB pa3gaTOYHON KOPOOKHU Bpe-
Ms1 pabOThI Ha BbICILIEH nepeaade npuHumaeTcs 85...90%, BpeMst paboThI
Ha HusIel nepenave npuHuMaetces 10...15%. Bajbl u 3y6uatbie Koseca

pa3naToOYHO KOPOOKU BBIMOJHSIOTCSI U3 JISTUPOBAaHHBIX cTajeil 40X,
18XI'T, 30XI'T, I5XTHTA.

Bonpocbl ana caMoKoHTpons

. KakoBo Ha3zHaueHue KOpoOOK Tepeaay?

. Kakue tuner KIT Bam n3BecTHBI?

. KakoBbl mpeumyliecTBa u He1oCcTaTKu ctyneHyarbix KIT?

. HazoBure npeumyiiectsa u HegocTaTku 6ecctyneHyaToix KIT.

. Kak xonctpykiust KII cBsizaHa ¢ KOMIIOHOBOYHOI CXeMOI aBTOMO-

v B W N =

onnga?
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6. UTo BaM M3BECTHO O Ha3HAYEHUM AOMOJHUTEIbHON KOPOOKU — Jie-
JIUTENS U peaykTopa?

7. OnuiuTe NopsiaoK BeIOOpa mapamMeTpoB 1 pacuéra KIT.

8. M3 Kakux MaTepHraioB M3TOTaBIMBAIOTCS ecTepHU 1 Baibl KIT n ka-
KOBa UX TepMoobpadboTka?

9. OnuuIuTe CXeMbl HarpyXeHUsI BaJ0B U MOAIIUITHUKOB.

10. Kak BeiOuparoTcst mommumHuky KIT?

11. Kak paccuuThIBalOTCS Bajibl Ha K€CTKOCTh U TPOUYHOCTh?

12. YTo BaM M3BECTHO O BIUSIHUM XKECTKOCTH BayioB Ha padoTy KIT?

13. B uem ocoGeHHOCTH pacy€Ta CMHXPOHU3aTOPOB?

14. KakoBbl Ha3HaUYEHUE U CXeMbI pa3gaToyHoil Kopooku (PK)?

15. OxapakTepusyiite ocooeHHOcTH pacuéra PK.
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4. TPAHCMUCCUA. KAPOAHHAA NMEPEOAYA

4.1. HasHayeHue 1 TUMNbl KapAaHHbIX Nepepay

KapnanHas nepenava Ciy>XuT [JIs1 iepeaqu KpyTsIero MOMeHTa
K arperatam TpaHCMMCCHUU, BaJbl KOTOPBIX MPU ABUXKEHUU aBTOMOOU -
JIsT HECOOCHBI. B 3aBMCMMOCTH OT TUMA M KOMIIOHOBKM aBTOMOOWIIS
KapjaHHas Tiepefadya MOXKET OCYIIeCTBIISITh cieaytoinne (GyHKINW:
nepenaBaTh KpyTSIIMA MOMEHT OT KOpOOKHM Tepedad K pa3gaToyHoOi
KOpOOKe MJIM K IJIaBHOM Iepefaye Belyllero MocTa, OT pa3gaTOYyHOM
KOpOOKM K TJIaBHBIM IIepenadaM BeAYIINX MOCTOB, MEXKAY TJIaBHBIMU
nepenayamMy CpeIHero 1 3agJHero MocToB, oT nuddepeHIInaloB Beay-
IIMX MOCTOB K MEPETHUM BEIYIIUM M YIIPABISIEMbIM KOJIecaM, OT pa3-
JIATOYHOU KOPOOKM K 3aJIHUM BEIyIIMM KOJiecaM, OT PYJIeBOTO KoJjieca
K pYyJIeBOMY Me€XaHU3MYy, OT KOPOOKHU 0TOOpa MOIIHOCTU K BCITOMOTa-
TEJbHBIM MEXaHU3MaM.

H1s1 coequHEHWST MEXaHM3MOB aBTOMOOWJISI TIPUMEHSIIOTCSI Kap-
JaHHble Mepenayu pa3iauyHoro tumna. Ha puc. 4.1 mpuBeneHbl THUIIbI
KapIaHHBIX Tlepenad ¢ KiaaccubUKalldeil MX MO YKUCIy BaJOB, YUCITY
IIapHUPOB, TI0 TUITY ImapHUpoB. Ha puc. 4.2 mpuBeneHbI KapaaHHEBIC
nepegayu OIHOBAJILHOIO (@), ABYXBAJIBHOTIO (6) 1 MHOTOBAJILHOTO (8, 2,
d) UCTIOJTHEHMSI.

| Kapnannasi nepenaya |

l A 4 l

| Mo uucny Banos | Tlo uucy mapuupos | IMo Tuny mapuupos

OJIHOBaJIbHAs | | OpHouapHUpHas | C mapHupamu
HEPaBHBIX YIJIOBBIX
JIByxBanbpHas | | JIByX1IapHupHas | CKOpoCTeH
MmorosanbHnas | TpexiapaupHas | C 1apHUpaMU PaBHBIX|
YTJIOBBIX CKOpOCTEHt
| MHoromrapaupHas |

Puc. 4.1. Tunsl KapIaHHBIX TTepeaay
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Puc. 4.2. KapnaHHble nepenauyu TpaHCMUCCHIA:
1 — KopoOKka mepenay; 2 — KapIaHHBIN IIapHUP; 3 — KapAaHHBINA Ba;
4,7, 9 — Beayue MOCThI; 5, 8 — MPOMEXYTOUHBIE OMOPHI;
6 — pazgaToyHast KopoOka; 10 — peayKTop BeIyILIero MocTa
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OnHoBasibHBIE KapJaHHbIE Tiepenaun (puc. 4.2,a) TpUMEHSIIOTCST Ha
JIETKOBBIX aBTOMOOWJISIX C KOPOTKOI 6a301i 1 KoJieCHOH hopMyJtoit 4x2,
a TakXke Ha aBTOMOOWISIX, UMEIOLIMX YAJIMHUTEIN KOPOOKHU Tepenay
WY TJIaBHOU Tepenavyu. Takas repenada COCTOUT U3 ABYX HIAPHUPOB,
KapIaHHOTO Bajla ¥ KOMIIEHCAaTOpa U3MEHEHUsI JUTMHBI Baja.

JByxBanbHbIe KapJaHHble nepeaadyu (puc. 4.2,60) IpUMEHSIOTCS Ha
aBTOMOOWJISIX C IJTMHHOM 0a30ii 1 KosiecHoit hopmyoit 4x2. Takast mie-
penaya KpoMe yKa3aHHBIX BbIIIE 3JIEMEHTOB MMEET MPOMEXYTOUHYIO
ornopy 5. DTo HEOOXOAMMO B TeX CIIy4asix, Korjaa MpuMeHeHUe JUIMHHO-
TO BaJia MOXET MPUBECTU K OTIACHBIM TOTIEPEYHBIM KOJIEOAHUSIM B pe-
3yJbTaTe COBMANEHUS €ro KPUTUYECKON YIIIOBOM CKOPOCTU C IKCILTY-
ataioHHo#. KopoTkuii Ban ob6yiamaer 6osiee BBHICOKOW KPUTHUYECKOI
4acTOTOU. B TpeXoCHBIX aBTOMOOUJISIX, UMEIOIINX aBTOHOMHBI TIPUBO/T
K TIPOMEXXYTOUHOMY U 3aJJHEMY MOCTY, Ha IIPOMEXYTOYHOM MOCTY yCTa-
HaBJIMBAETCS KECTKAasi IPOMEXKYTOUHAsI OTIopa.

Ha aBTOMOOWISIX TIOBBIILIEHHO!W TTPOXOIUMOCTH TTPUMEHSIIOT MHO-
roBaJIbHbIE I MHOTOIIApHUPHBIC TIepeaadyn: TPY BaJla U 1IeCTh MIapHU-
POB IpU KoJiecHOi ¢opMyne 4x4 (puc. 4.2,8); 4eTbIpe WIK MATh BaJoOB
MpU KOJIeCHO (popmyite 6x6 (puc. 4.2,2, 0).

4.2. HasHayeHue 1 TUNbl KapAaHHbIX LWAPHUPOB

KapnaHHbiM 1IapHUpPOM Ha3bIBAETCSI TOABUXHOE COENUHEHUE,
obecrieynBarollee nepenayy BpalleHUsT MEXIy BajlaMU, OCU KOTOPBIX
repeceKaroTcs moj YrjaoM. B aBTOMOOWIISIX TPUMEHSIIOT IIAPHUPHI PaB-
HBIX (CHHXPOHHBIE) U HEPABHBIX (ACUHXPOHHbBIE) YTIIOBBIX CKOPOCTE.

[ITapHupBl HEPABHBIX YIJIOBBIX CKOPOCTEU MPUMEHSIIOTCS IBYX THU-
MOB: XXECTKHUI MPOCTOit mapHup (puc. 4.3) U MIATKUIA C yIIPYTUM ITOJTy-
KapnaHHbeIM apHupoM (puc. 4.4). KIJI Takux KapJaHHBIX IADHUPOB
3aBHMCUT OT yIjla MEXIy COeIMHSIEMbIMU BaJIaMU, U C YBEJTUYECHUEM yIjia
KIT/I pe3ko cHuxkaeTcs.

IMpocToii xecTkunii KapaaHHbIi mapHUp (prc. 4.3) COCTOUT U3: IBYX
BUJIOK (2, 4), KpecToBUHBI (3), mommumHuKoB (11—13), yrmotHeHus (9,
10), macnenku u kinanana (7, 8).

Yrpyruit onykapaanHeiii mapHup (puc. 4.4) nomyckaet repenaqdy
KPYTSIIIET0 MOMEHTA OT OJHOTO BaJsia K IPYTroMY, PacIioJOKEHHOMY IO
HEKOTOPBIM yIJIOM, Giarofgapsi nepopMaliiv yrpyroro 3BeHa, CBsi3blBa-
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fo1ero oba Baja. Ynpyroe 3BeHO MOXET ObITh PE3MHOBBIM (puc. 4.4),
PE3UHO-TKAHEBBIM WJIM PE3UMHOBBIM, YCWJIEHHBIM CTaJbHBIM TPOCOM.
B nocienHeM ciydae moyKapaaHHBIN IAapHUP MOXKET MepeaaBaTh 3Ha-
YUTEIbHBIA KPYTSAIINIA MOMEHT U IO HECKOJIBKO OOJIBIINM YTJIOM, 9eM
B IEPBBIX ABYX CIyJasix.

Puc. 4.3. XKecTtkuit KapaaHHbI IAPHUP HEPABHBIX YIJIOBBIX CKOPOCTEIA:
2, 4 — BWIKY; 3 — KPeCTOBUHA; 6 — KPBIIIKA MOAIIUITHUKA; 7, 8 — MacIeHKa
¢ knanaHoMm; 9, 10 — yrmotHeHue, 11, 12, 13 — nmoammnmHuK

77
(ST

Frrrs.

Puc. 4.4. KapnanHasi epeiaya ¢ yrpyruM rmoJiykapaaHHbIM [IAPHUPOM:
1, 3 — (pmanLbI; 2 — BTYNKA; 4 — KapJaHHBIN Bajl
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HOCTOI/IHCTB&MI/I TAaKOTO IapHWpa SABJIAIOTCA:

® CHMXKXCHNC TMHAMNWYCCKNX HArpy3oK IIpv p€3KNX UBMCHCHUAX 4aCTO-

ThI BpaIllCHUS;

® OTCYTCTBUC HEOoOXOIMMOCTU O6CJ'IY}KI/IBaHI/I$I B IIPOLECCCE OKCILTyaTa-

IH;

® BO3MOXHOCTb HEOOJIBIIIOTO OCEBOTO NEPEMECIICHUSA KapIaHHOI'o BaJia,

® IIPOCTOTA 1 Majlad CTOMMOCTb KOHCTPYKILINU.

KapnanHbie 11apHUpHI paBHBIX YIJIOBBIX CKOPOCTEN (CMHXPOHHBIEC)

MPUMEHSIOT B TIPUBOJE YIIPABIIEMBbIX KOJEC, YIoJ HaKJIOHAa BEIOMO-

IO Bajla B 3aBUCMMOCTU OT KOHCTPYKIIMM HIapHUPA MOXET OOCTUIaTbhb

45 rpanycoB. HekoTopble KOHCTPYKIIMM CUHXPOHHBIX IIAPHUPOB BBI-

TIOJIHSIIOTCSL ¢ KOMITEHCHUPYIOIIMM YCTPOMCTBOM BHYTPU MEXaHU3Ma,

T. €. YHUBCPCAJIbHBIMU.

B ocHoBe Bcex KOHCTPYKHI/Iﬁ KapJaHHLIX IIAapHUPOB paBHLIX YIJIO-

BbIX ckopocTeii (manee ILIPYC) nexuT eqnHbIi MPUHLIMIT: TOYKHA KOH-

TaKTa, 4Y€PEC3 KOTOPLIC NICPCAAIOTCA OKPYKHBIC CHUJIbl, HAXOAATCA B ouc-

CEKTOPHOI MJIOCKOCTH BaJIOB.

B deThIpeximapnkoBoM Kap-
JAHHOM IIApHUPE C JeIUTENb-
HBIMM KaHaBKamu (Tura «Beiic»)
(puc. 4.5) ycunus B KapOaHHBIX
IIapHUpax MmepeaaTcs yepes Iia-
PUKM, KOTOpBIE IepeMeIlaroTCs
MO0 KPMBOJIMHENHBIM KaHaBKaM,
PaCIOIOXKEHHBIM CUMMETPUYHO B
BuiKax. Ocu KaHaBOK IPU Bpalie-
HUU 00pasyloT aBe chepuueckue
TMIOBEPXHOCTH, TIEPECEKAIOIINECS
MO OKPY>XHOCTHM, KOTOpasi U SIB-
JISIETCST TpaeKTOpMEl IBMKCHUS
IIapuKoB. BcreacTBue cummert-
PUYHOTO PACITONIOXEHUs KaHaBOK
B 00eMX BWIKax IpU CMELICHUU
BaJIOB Ha YTrOJI LEHTPHI IIIAPUKOB

P

Puc. 4.5. KapaaHHbIii iapHup TUIA
«Beiic»: 1,4 —Banbl; 2, 3 —KyJlaku;
5 —KaHaBKU; 6,7 — MIapUKK

BCErjia HaxogdTcCd B 6I/ICCCKTOpHOﬁ MI0CKOCTU. Buiku KapaaHHBIX Ba-

JIOB LICHTPUPYIOTCS OTHA OTHOCUTEILHO APYyTroii. st 3Toro Mexiy Top-
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1IaM¥1 BUJIOK TIPEIYCMOTPEH yCcTaHOBOUHBIN Tmapuk. [llapHup moxer
paboTtarth npu yriax ao 35°.

Jlocmouncmea: Manasi TpyaIOeMKOCTb M3TOTOBJICHMST (HaMMEHbIIIas
1O CPAaBHEHUIO C IIAPHUPAMU PABHBIX YTJIOBBIX CKOPOCTEH APYTrUX TH-
MOB); MPOCTOTa KOHCTPYKLMU; Bbicoknit KT, Tak Kak 3aech mpeobJia-
JIaeT TPEHUE KaueHUsl.

Hedocmamku: mepefaya yCuavst TOJIbKO ABYMSI IIapUKaMU TIPU TEO-
PeTUYECKU TOYEYHOM KOHTAKTEe MPUBOIUT K BOZHUKHOBEHUIO OOIBIINX
KOHTAKTHBIX HAMIPSIKEHU; TPpY paboTe BO3HUKAIOT PACIIOPHbBIE HATPY3-
K1, 0COOEHHO eCJIM IIEHTP HIapHUPa He JIEXUT Ha OCHU ITKBOPHSI; IOJITO-
BEYHOCTb B IKCILTyaTallMi 00bIYHO He mpeBbiaeT 25—30 ThIC. KM; IpU
paboTe napHupa MOSIBISIIOTCS] 3HAUUTEbHbIE OCEBbIe HATPYy3KH, a TIpu
OnIMOKax MOHTaXxa TakKe M PAaCTOpHbIE CUJIbI, JOCTUTAIONINE WHOTIA
3HAYUTEJIbHOU BEJTMUMHBI; MOBBIIIEHHBII N3HOC BCIEICTBUE BHICOKOTO
YIEJIbHOTO aBJICHMUSI.

B mectuiiiappukoBoM KapIaHHOM IIAPHUPE C JETUTEIbHBIMU Ka-
HaBKamu (tuna «bupduiabay) (puc. 4.6) Ha TTOBEPXHOCTH KyJjiaka 4 T10
cdepe paguyca R1 Beipe3epoBaHo 1IecTh KaHaBOK. KaHaBKM Kyjaka
UMEIOT TIepeMEeHHYI0 TIyOWHY, BHYTPEHHsSISI MOBEPXHOCTh Kopiryca |
BBIMOJIHEHA 10 cepe paauyca R2 v Takke MMeeT 1IeCTh KaHABOK ITe-
peMmeHHoI rnyouHbl. Cernapatop 3, B KOTOPOM pa3MelleHbl IIapuKu 2,
WMeeT HapyXXHbIe U BHYTPEHHUE TTOBEPXHOCTHU, BHITIOJTHEHHBIE 110 ce-
pe paauycoB cooTBeTcTBeHHO R1 1 R2. B mosoxkeHnu, Korma Bajibl Co-
OCHBI, IAPUKU HAXOMSTCS B IJIOCKOCTH, MEPIEHAUKYISIPHON OCSIM Ba-
JIOB, TIPOXOJISITIEH yepe3 LEeHTP IIapUKOB.

IIpu HakIOHE OAHOIO U3 BAJIOB 5 Ha YroJ BEpXHUU 1IapUK BbITAI-
KMBAETCsl U3 CYKaIOIIErocsl MpOCTPaHCTBA KAHABOK BITPAaBO, a HUKHUH
apuK TepeMellaeTcsl cernapaTopom BieBo. LIeHTpsI mapukoB Bcerna
HaXOoNSITCsl Ha MepeceueHrnM oceil KaHAaBOK. DTO 0OecreunBaeT ux pac-
MOJIOKEHUE B OMCCEKTOPHOI MJIOCKOCTH, UTO SIBJISIETCS YCJIOBUEM CUH-
XPOHHOTO BpallleHus BaJOB.

Jlocmouncmea: Manasi CTOUMOCTb M TIPOCTOTa U3TOTOBJICHUS; OT-
CYTCTBUE JIETUTETbHOIO PblUaKKa MO3BOJISIET 3TOMY LIAPHUPY paboTaTh
ripu yriie no y = 47°; KI1J1 mpu maneix yriax Beiie 0,99; pecypc — okoso
150 ThIC. KM.
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Hedocmamxu: CPaBHUTECJILHO 0oJbIIIe norepu OOBSICHSIIOTCSI TEM,
YTO Hapdaay C TPCHHUEM Ka4YCHUA JJId HEro XapakKTCpHO TPECHUEC CKOJIb-

SKeHWUSI; IIAPHUP MTPOCTOM, MO3TOMY TPeOyeTCs KOMITEHCUPYIOIee YCT-
poiicteo; KITJ ipu y= —0,97.

EnSEN
e 'i//fi
;

)

Puc. 4.6. KapnanHblil imapHup tuma « Bup@uibny: a — KOHCTPYKLIMS;

6 — cxema; 1 — Kopryc; 2 — mapuku; 3 — cenapartop; 4 — KyJjak; 5 — Baja

B yHuBepcalibHOM IIECTUIIIAPMKOBOM KapAaHHOM IlIapHUpe (Tuma
T'HK) (puc. 4.7) Ha BHYTpeHHEel MOBEPXHOCTU LIMIMHAPUYECKOTO KOP-
mnyca LlapHupa Hape3aHbl ECThb MPOA0JIbHbIX KAHABOK AJIIMITAYECKO-
ro CeYeHMs, TaK1e K€ KaHaBKU UMEIOTCS Ha c(hepruIeCKOi TOBEPXHOCTHU
KyJlaka napajuieJibHO ITPOI0JIbHOM ocH Bajia. B KaHaBKax pa3mMenialoTcst
IIIeCTh IIAPUKOB, YCTAHOBJICHHBIX B cerapaTope. OceBoe mepeMeIeHne
MPOUCXOIUT MO MPOAOJIbHBIM KaHaBKaM KopIyca, Mpu4eM Iepemelie-
HUe KapJAaHHOTro IapHKUpa paBHO padboyeli TMHEe KaHaBOK KOpITyca, UTO
BJIMSIET HA pa3Mepbl lapHupa. [llapHUpbl 3TOro TMMNa MOTYT IepeaaBaTh
kpyTsaimii MmomeHT 10 50 kKH-M. OmHaKko mpu OCeBBIX MEPEMEIIECHUSIX
IIapUKU HE TIEPEKPBIBAIOTCS, a CKOIB3ST, uTo cHukaeT KITJI mapHupa.

12 34

{;: T )

Puc. 4.7. Kapnanubriit mapHup tuna F'HK:
1 — Kopnyc; 2 — mapuku; 3 — KyJjak; 4 — cernaparop
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[lecTrimapuKoBbIii KapIaHHBIN IAPHUP C OEIUTEIbHBIM phlYaX-
KoM (tuna «Puernmn») (puc. 4.8) uMeeT 11eCTh MEpUIMAHATbHBIX KAHABOK
TOJYKPYTJION (DOPMBI, LIEHTPBI KOTOPBIX COBMANAIOT C IICHTPOM IIIapHU-
pa. st Toro 4ToOKl IapUKU OBUIM PACITONIOXEHBI B OMHOM IIJIOCKOC-
TH, OHU 3aKJTI0YEHBI B cheprluecKoil Jamke. [T ycTaHOBKH IIapUKOB
B OMCCEKTOPHOM MIOCKOCTA MPUMEHSIOT CIIeLMaIbHbII IeIUTEIbHBIN
PBIYaXKOK, KOTOPBII UMeeT TpU chepruecKre MOBEPXHOCTU (KOHIIEBBIC
TIOBEPXHOCTH BXOAAT B THE3[a BEIYIIEro W BEIOMOTO BaJIOB Iiepeiaun,
a cpenHsist — B oTBepcTUe cepuueckoit yamku). [1pyu HakIoHE BajIoB
PBIYaKOK TTOBOpAYMBaeT C(heprIeCKyIO YaIllKy 1 IIapUKHU YCTaHABIMBa-
FOTCST B OMCCEKTOPHOI TIocKocTH. LIlapHMp ¢ IeTUTETbHBIM PBIUaKKOM
MOXeT paboTaTh Ipu yriax 10 35°. PekoMenayeTcs Ayist IpuMeHEHUs Ha
aBTOMOOMJISIX CpeIHE 1 OOJIBIION TPy30IIOIBEMHOCTH.

Puc. 4.8. KapnanHslii mapHup Thma «Pienr»: a — KOHCTPYKIIUS;
0 — cxema, 8 — cxema pbluaxka; 1, 5 —BaJibl; 2 — IeJIUTENIbHbIN PhIUYaKOK;
3 — chepuueckas yamka; 4 — chepudeckuil Kyjak; 6 — cermaparop;
7 — HanpasJsiolas yaiika; 8§ — npyxuHa
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Jlocmourcmea: obecIieyrBacT mepeaady OOIbIIOT0 KPYTSIIEro MO-
MEHTa MpU MaJibIX pa3Mepax, Tak Kak yCUJIMs B 3TOM IIapHUpe Tepeaa-
JOTCS IIECThIO LIapUKAMM; OTCYTCTBYIOT pacIlOpHbIe HAarpy3Ku B IIap-
HUpE, eCIU LEHTpP MOCIeIHETO COBITaJacT C OChIO ITKBOPHS; BBICOKAS
HaAEeXHOCTb, JOJroBe4YHOCTh M Oosbiioi KIIJI; moctaTrouyHo TovHas
KMHEeMaTHUKa IIapHupa.

Hedocmamku: TEXHOJIOTUYECKU CJIOXKEH B U3TOTOBJICHUN; BCE IeTa-
JIM ero ToJABepraiTcs TOKapHOU U (pe3epHoii 00paboTKe ¢ cobIIoae-
HUEM CTPOTMX JIOIYCKOB, OOeCIeuYrBaIOIUX Mepeaady yCUiInii BceMu
IIapUKaMU; BICOKAsi CTOUMOCTb.

YHUBepcaTbHbBIN IIeCTUIa- 7

AR i
l

’//////////I
P \\\\

f////

PUKOBBIA KapJaHHBIA IIAPHUD C
IeIUTSTbHBIMA KaHaBKaMH (THIIA

«Jlebpo») (puc.4.9) coctout wu3

iii
‘L,/////

LWIMHIPUYECKOro Kopiryca 1, Ha
BHYTPEHHEN IMOBEPXHOCTU KOTOPO- 3
ro noz yriioM (mpumepHo 150...160°)
K 00paszyouiei HuanHapa Hape3aHbl
IIeCTh TIPSIMBIX KaHABOK; cdepu-
YecKOoro KyJjaka 2 Takxke ¢ Hape3aH-
HBbIMM Ha €Tr0 MOBEPXHOCTU IIECThIO
KaHaBKaMM U cerapaTopa 3 ¢ Iapu-
KamMu 4, LEHTPUPYEMbIMU HapyX-
HOI c(epruyecKoil ITOBEPXHOCTHIO
MO0 BHYTPEHHEW UMJIMHIPUYECKON

noBepxHocTu Kopmyca 1. [apuku
YCTAHABJIMBAIOTCS B TepeceyeHusix PHc. 4.9. Kaprauublii mapHup tuna

«Jlebpo»: 1 — nuamHapUYeCKUit
KaHaBOK, YeM 00eCeynBaeTCsl CUH- .
Kopmyc; 2 — chepuueckuil Kyaak;
XPOHHOCTH BpalleHUd BaJIOB, TakK 3 — cemaparop; 4 — apuKu

KakK IIapyuK{d HE3aBUCHMO OT yIJa

MEXIy BaJaMU BCeTIa HaXOISITCSI B OMCCEKTOPHOI TIIIOCKOCTH.
Jlocmourcmea: MMeeT MEHbBIIWE pa3Mepbl, YeM IIapHUPHI Ipy-

TUX TUIIOB, TaK KaK pabouas IIMHa KaHABOK M XOJ IIapuKOB B 2 pasa

MEHBIIIe XO/Ia Bajia; CEIapaTop He BBIMOJHSCT (DYHKINHU IeJICHUS yIia

MEXIy BaJlaMM, OH MEeHee HarpyxKeH, Io3TOMY TpeOOBaHUS K TOYHOCTH

U3roToBiieHUsT HUXKe; mapHup nmeet Boicokuit KT (0,99 npu y= 10°);

70



Hanuue (hJIaHIIeBOTO pazbeMa IapHUpa 00ecTieunBaeT yaIo0CTBO MOH-
Taxa, XOTsI KOHCTPYKIIMSI IIPU 3TOM YCJIOXKHSIETCS.

Hedocmamku: K TOUHOCTH PACTIONIOXEHU ST KAHABOK MTPEIbsIBIISTIOTCS
BBICOKME TPeOOBaHMUSI.

TpexmunoBoit KapaaHHbIN mapHup (tuna «Tpumon») (puc. 4.10,
4.11) yctaHaBIMBAlOT Ha JIETKOBBIX M T'PY30BBIX aBTOMOOWJISIX Majoit
IPY30MOIEMHOCTH.

Puc. 4.10. TpeX1mumnoBoii KeCTKUI KapJaHHbIM IIapHUpP TUIa « TpUmoa»:
1 — Kopryc; 2 — munbl; 3 — poinuku; 4 — BUIKa; 5 — Bal

i

Puc. 4.11. TpexmunoBoii yHuBepcaabHbII KapAaHHBIN IIapHUP TUTIA
«Tpunon»: 1 — ponuku; 2 — CTynuiia; 3 — KOpIyc

KOHCTpYKTMBHO 3TH IIApHUPHI MMEIOT JBa WCIIOJHEHWS: IHap-
HUPbI, MO3BOJISIIOILIME TIepeaaBaTh MOMEHT IMPU YIJIaX MeXay BajaMu
1o 43°, HO He AOITyCKalollue OCEBBIX IepeMelleHui (IIapHUphl Xec-
TKMe, puc.4.10), m yHuUBepcaJdbHBIC NIAPHUPHI, JOIYCKAIOIINE OCe-
BYIO KOMIIEHCAIIMIO, HO paboTalue Mpu CPAaBHUTEIBHO HEOOJIBIIUX
yriaax mexay Baiamu (puc. 4.11). B xkecTKoM 1mapHupe IIUIIbI 2, pac-
noJIoKeHHbIe 1104, yrioMm 120°, 3akperuieHsl B Kopmyce 1. Ponauku 3
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C IIapOBOI1 IIOBEPXHOCTHIO YCTAHOBJICHBI Ha IIIMITaX ¥ MOTYT CBOOOTHO Ha
HMX TTIOBOpauMBaThcs. Buika 4, BBITTOJIHEHHAs] BMECTE C BAJIOM 5, UMeeT
TpU Ta3a UWIMHIPUYECKOro ceyeHus. [ToBepXHOCTh BUIKU cepuydec-
Kas, YTO 0OCCITEUMBAET ITOTyUYeHIE OOJTBIIIOTO YIJIa MEXKAY BaJlaMHU.
Jlocmouncmea: Majbie TIOTEPU TIPU OCEBOM TIEPEMEIIeHUHN, TaK Kak
3T0 00ecreunBaeTCsl MPaKTUIYECKU TOJIbKO Ka4eHUEM, YTO OIpeaessieT
Beicokmit KIT/I; B 3ToM ImapHUpe paBEeHCTBO YIJIOBBIX CKOPOCTEH BajloB
JOCTUTAETCs O1aromapsl I3MEHEHMUIO TTOJIOKEHUS [ICHTpa KOHIIa BaJia.
CaBoeHHbBIE KapaaHHBbIE
mapHupsl (puc. 4.12), nipu-
MeHsIeMbIe B TIPUBOIC VII-
paBJIsieMbIX BeAyIIMX KOJeC,
MOTYT HWMETb pa3IUYHbIC
KOHCTpyKImn. OOWH U3 Ba-
pUAHTOB: ABa IIapHupa 1 He-
PaBHBIX YIJIOBBIX CKOPOCTEH
OOBEAMHSIOTCS 00IIei BUJI-
Koii 2. PaBeHCTBO YIJIOBBIX
CKOPOCTEl TOJKHO obecIte-
YUBATHCS ACTUTEIBHBIM PhI-
yaxxkoM. OIHAKoO Takoe pa-

BEHCTBO BO3MOXKHO TOJIBKO

Puc. 4.12. CnBoeHHBII KapAaHHbII
LIAPHUP: @ — KOHCTPYKIIUS; 6 — cXema;
1 — mapHupsl; 2 — BUJIKA

NpY PaBEHCTBE YIJIOB Y, = 7,
YTO B JAHHOW KOHCTPYKIIUU
HE COOJIONAETCs TOYHO, TaK
Kak IMpM HaKJIOHE Baja ILIeYyo, CBSI3aHHOE C JICBBIM BajlOM, OCTaeTCs
IOCTOSIHHBIM, a IUIEYO, CBS3aHHOE C JAPYIMM BaJIOM, YBEJIUYMBAETCH.
IMoaTOMy B CIBOEHHOM IIAPHUPE C ACTUTETHHBIM PhIYaXKKOM CUHXPOH -
HOE BpallleHWe COEIMHSIEMBIX BaJIOB MOXET OBITh 00ECIIEYeHO TOIBKO
C HeKOoTOpbIM mnpudmkeHueMm. KoadduimeHT HepaBHOMEPHOCTU
C/IBOGHHOTO HIApHUPA 3aBUCUT OT yIJIa MEXJy BaJlaMU U OT KOHCTPYK-
TUBHBIX pa3MepPOB JEIUTENBHOrO ycTpoiictea. Hampumep, npu y = 47°
Koa¢hdUIIMeHTa HepaBHOMEPHOCTU He MpeBbiinaer 1%, uto B 30 pas
MeHbIIIe Koa(duimeHTa HepaBHOMEPHOCTH IapHUPa HEPABHBIX YIJIO-
BBIX CKOPOCTEI TIPU 3TOM XKe YIJIe.
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KynaukoBble KapoaHHbIe LIApPHU- r 2 K

pbl (puc. 4.13, 4.14) nmpumMmeHsIoTCI Ha

o "[2 LF< =)
aBTOMOOMJISIX OOJILIION TPy30MOAbEM- / = |
HOCTH B TIPUBOJIE K BEAYIIUM YIIpaBIIsc- NI~
MbIM KoJsiecaM. Takoil mapHup padboTaeT
aHAJIOTUYHO CIBOCHHOMY, B KOTOPOM 2 J

MEPBbIA LIAPDHUP CO3[4aeT HEPABHOMEP-

HOCTb Bpalll€HUs, a BTOPON YCTpaHSET

9Ty HepaBHOMEpHOCTb. B pesynsraTe 4
3TOT0 MPUBOIHONM BaJl BPALLAETCS PABHO- C:@%
MepHO. braromapsi HaJUYUIO Pa3BUTHIX .
TMOBEPXHOCTEN B3aMMOJIECHCTBYIOIINX Puc. 4.13. KynaukoBblit

Jerajieil apHup crocobeH MepegaBarh KapIaHHBIN «ITapHUP Tpakra»:
1, 4 — Bunku; 2, 3 —acoHHbIE

3HAYUTEbHBINA MO BEJIUYMHE KPYTALIUMA
KyJaKu

MOMEHT IpU OOECIEUYEeHUN yIa MEXKIy
Bajamu 45...50°.

Puc. 4.14. JIncKoOBBIi KyTauKOBBII KapIaHHBIN «IIapHUp Tpakras:
1,4 — Bunku; 2, 3 — KyJlaku; 5 — IUcK

Ha 3apy0eskHbIX aBTOMOOMIISIX OOJIbIION T'Py30MOABEMHOCTU K-
POKO MPUMEHSETCS KyJauKOBBIN KapJaHHbBIN IapHUP, U3BECTHBIN MO
Ha3BaHUeEM «iapHup TpakTa». OH COCTOUT U3 YEThIPEeX IITAMIOBAHHbIX
neTaneit: IByX BUJIOK |1 1 4 1 1ByX (DaCOHHBIX KYJIAKOB 2 U 3, TpyIIHecs
MOBEPXHOCTU KOTOPBIX MOJABEPraloTcs HITU(MOBAHUIO.

CylecTByeT IMCKOBBIN KyJTauKOBBIM KapAaHHbBIN IIapHUP, KOTO-
pbIii ycTaHaBnuBaeTcsl Ha psae aBTomooOmnein (KamA3-4310, «VYpan-
4620», KA3-4540, KpA3-260 u ap.). TpymoeMKOCTb €ro U3roTOBJICHMS
10 CPaBHEHMUIO C TPYIOEMKOCTbIO «IllapHUpa TpaKTa» HECKOJIBKO 0OJIb-
masi. MakcumManabHOE 3HaUeHUE yrjla MexXIy BajaMu, odecreuyrBaeMoe
9TUM IIaPHUPOM, 45°.
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ﬂocmouncmea: IpoCcTOoTa KOHCTPYKIIMU U CIOCOOHOCTh nepeaaBaTtb

KPYTHH_[I/Iﬁ MoMmeHT 10 30 kH-M BclieacTBue HaTuuus Iepeaarommx 1mo-

BEPXHOCTEM OOJIbIION TLIOIIAAN.

Hedocmamiu: KI1/] 2TX 11apHUPOB HUXE, YeM Y CABOSHHBIX IIap-

HHUPOB, 1 ITOOTOMY UX YCTAaHABJIMBAIOT B KapTe€pax UiIn CHaAOXaloT CrieLu-

AJIbHBIMU 3alllUTHBIMU KOXYyXaMM M CMa3bIBalOT, IIPpY U3HOCE KapaaHa

MOSIBJISIETCS 3aMETHBIIA 1IyM; 3HAYUTEIbHbIA Harpes IMPpH SKCILTyaTalluu.

4.3. Tpe60oBaHNA K KapAaHHOW Nepegaye

K Kap,[[aHHOfI nepeaadyc npcabABIAIOTCA TpC6OBaHI/IH, B COOTBETC-

TBHUH C KOTOPBIMU OHa JOJIXKHA obecrneyrBaTh:

nepenavyy KpyTsIero MoOMeHTa 0e3 CO3IaHUs TOMOJHUTEIbHBIX Ha-
TPY30K B TPAHCMUCCUHU (M3rM0AIONINX, CKPYUYNBAIOIINX, BHOPAIINOH-
HBIX, OCEBBIX);

BO3MOXKXHOCTb TIepeauynd KPYyTSIIero MOMEHTa C 00ecCIiedeHueM pa-
BEHCTBA YIVIOBBIX CKOPOCTEH BEAYIIETO M BEIOMOIO BajioB, HE3aBU-
CHMO OT yIJIa MEXIY COeIMHSIEMbIMU BaJlaMU;

Beicokuit KIT, 6eciryMHOCTb pabOTHI;

YIJIbI HAaKJIOHA KapIaHHBIX BajlOB JOJDKHBI OBITH IO BO3MOXKHOCTHU
MWHUMaJIbHBIMU, TaK KakK IPYU 3TOM KapaaHHas Tepenada OyaeT pa-
6oTtaTh ¢ 6osiee BoicokuM KIT/I (omHAKO CIMIIIKOM MaJible YIJIbl MOTYT
BBI3bIBATh (P (PeKT OpUHETTTUPOBAHUS);

JKECTKOCTh KapJIaHHOM Tepenayn Hajao BBIOMpPATh ¢ yYeTOM JUHAMM-
YECKHX XapaKTEePUCTUK BCEX 2JIEMEHTOB TPAHCMUCCUN;

KPUTHUYECKHE YMCIIa 000POTOB KapaaHHOM TIepedadyyl TOKHBI OBITh
BBIIIIE YKCET O0OPOTOB, MAaKCHMMAaJIbHO BO3MOXKHBIX IO YCIOBHSIM
BKCIUTyaTaluu.

4.4. KappaHHble nepefaum C WapHUpaMn HepaBHbIX
yrfoBbIX CKopocTei

4.4.1. KnuHemaTnuyeckune cBasmn

PaccMoTpuM KapmaHHBIN ITapHUP, COCTOSIIIINMN M3 BeAylleil U Be-

JIOMOI BIJIOK ¥ KpeCcTOBUHBI. OCH BEIYILIEro M BEIOMOTO BaJIOB pacIio-

JIOXeHbI Tof, yriioM Y (puc. 4.15). I3 Teopun MexaHU3MOB U3BECTHO,
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YTO COOTHOLICHUEC YIJTIOB ITIOBOPOTA BEAOMOT'O M BEAYILICTO BAaJIOB TAKOI'O
mapHupa onpeacjasdacTCAa BoIpaXXKCHUCM:

tgP = tga cosy, 4.1
rae 3 — yroJ moBopoTa BeOMOTO BaJia; ¢, — YroJ MOBOPOTa BeIyILIEro
Basa.

IpoauddepeHIPOBaB 3TO BEIpaskKeHUE TTO0 BPEMEHH, MOJTYYUM BbI-
paxkeHue:

1 df 1 du

cos’B dt  cos’o di
IMockoJIbKy yIIoBass CKOpPOCTh BEOYIIErO Bajla OIpeaeIsieTcs

dp

do.
(‘l)1 = ? , a yrjioBad CKOpOCTb BEJOMOI'O BaJia 0)2 = ——, TO U3 BbIpaXeE-
dt

4.2)

Husg (4.2) cnenyer )

®,  cos'P

o oo ooy’ (4.3)
|  cOs”oLcosY

Hcnomnb3ys BeipaxkeHue (4.1) M UCKITOUYKMB U3 ypaBHeHUs (4.3) cos?f,

MOJIy4YuM
W, cosYy

= . 4.4
W, (l—sinzycoszoc) .

W3 BeipaxkeHus (4.4) caeayeTt, yTo HAaMOOIbILINE 3HAYEHHUSI OTHOLLIE-

0
HUE —2> JOCTUraeT npu cos’a.=1, T.e. npu oo =7k, tne k=0, 1, 2... n;

A ) > T
HanMEHbIIIee 3HaUCHNE —= JTOCTUTAeT Ipu cos’o. = 0, T. ¢. Ipu oL = ) k,
o,

rnek=0,1,2...n.

AHaJIN3 3TOTO BBIPAKEHUS IMOKA3bIBAET, YTO MAaKCUMaJIbHOE U MU-

)

HUMaJIbHOE 3HAYEHWS OTHOLIEHUN —2 MOTYT OBITh ONpeNeIeHbl U3 CO-
. 0
OTHOLUEHU 1
(0 1 0}
2| = u|—2| =cosy. (4.5)
oN cosY o)

max
HepaBHOMepHOCTL BpalllEeHV BEAOMOTO Bajla IPU MTOCTOSHHOM yT-

JIOBOM CKOPOCTH BEIYIIIEro Bajla MOXKET OBITh OlleHeHa KO3 dUIIMeH-
TOM HEpaBHOMEPHOCTH:
K= (O)Zmax _O)Zmin) )
o,
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W

TTOCKONBKY M, = KY ,a®, = 0C0sY, TO KOOGOUIMEHT He-
PaBHOMEPHOCTH OTIPENIEJIUTCA U3 BBIPAKEHUS
@
- cosy .
cos sin
K =S08Y _Smy, (4.6)
oN cosy

W3 ypaBHeHus (4.6) cliefyeT, 4TO € yBEJIMYEHUEM YIJIa MEXIY OCSIMU
BE/YILEro U BEIOMOTO BaJIOB Y HEPABHOMEPHOCTH BPAIIEHUST BEJIOMOTO
BaJla THTCHCUBHO Bo3pacTtaet (puc. 4.15).

K

30 : /
20 %

{0 T ‘ o

o 10 20 30 A’U

Puc. 4.15. Ipaduk HepaBHOMEPHOCTH BpallleHUSI Bajia KapJaHHOTO IIapHUpa
HepaBHBIX YTJIOBBIX CKOPOCTeit

B xapmaHHOI1 mepenade ¢ AByMsI IIapHUPAMU 1 BaJlaMH, PACTIONIOXKEH-

HBIMU B OJIHOM TUTOCKOCTH (puc. 4.16), BUIIKa BEJIOMOT0 Bajia pacroioxe-

T

Ha TI0J1 YIJIOM > 10 OTHOIICHUIO K BUJIKE Beaylero Baua. st mepBoro

HiapHMpa, y KOTOpOro BUJIKa JIC2KUT B INIOCKOCTHU Y€PTCXKaA, CIIPAaBCAJINBO
COOTHOILICHUCEC YIJIOB IMOBOPOTA BEAYILIETO N BEAOMOI'O BaJIOB!:

tgo, 1 cosvy;
tgf = —
eb cosY; B tgor
NN "
< =
o

_ ®

Puc. 4.16. Cxema OByXIIapHUPHOI KapIaHHOM mepeaayun
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Jl71s1 BTOpOTO MIapHUpa, y KOTOPOTO Beaylasl BUIKA TTOBEPHYTa HA

T
yromu B OTHOCHUTEJIBHO BEAYIIEH BUWIKU MEPBOTO 1IapHUPaA, COOTHOLLIE-
HUE YIJI0OB TOBOPOTA BAJIOB OYIET OMUCHIBATHCS BEIPAXKEHUEM
(TE o) (1‘c+ Y 1 cosy,
teg( = =tg (% cosy, W — 5=
[TpupaBHSIB MpaBble YaCTU PABEHCTB IS IEPBOTO ¥ BTOPOTO IIapHU -
COSY; C€OsY, tgp cosy,
pOB, MOJIyYUM YPaBHEHUE ——— = ——=, OTKYJA CJAeAYeT — = ———
tgo tge tgo.  cosy,

CrnemoBaTeIbHO, CHHXPOHHOCTD BpallleHUsI BEIYIIEro M BEIOMOTO Ba-
JIOB IBYXIIAaPHUPHOW KapAaHHOM Tepelayr BO3MOXHA B cilydae obec-
TieyeHus paBeHcTBa [y | = [y).

B xapmanHoIi Iepegade ¢ TpeMs IIapHUPaMU U BaJlaMHU, JICSKAIIIMU
B OJHOM IJIOCKOCTHU, BWJIKHU IIIADHUPOB MOTYT PacIiojiaraThCsl pa3ind-
HbIMU criocobamu (puc. 4.17). CUHXpOHHOCTb BpallleHUsT BEAYIIEro 1
BEIOMOTO BaJIOB B KaXKIOM CiTydac 0OecTieumBaeTCs MPU COOTIONCHUHN
OIpeNeIeHHBIX TPeOOBaHMII IO YCTAaHOBKE ITPOMEXYTOYHOU OIOPHI
KapIaHHOM mepeaaydu.

Puc. 4.17. Cxembl TpexilapHUPHBIX KapJaHHBIX Mepeaay

JL1st cxembl, ipuBeaeHHONW Ha puc. 4.17,a, COOTHOILIEHHUS YIJIOB TO-
BOPOTA BaJIOB IS IEPBOT0, BTOPOTO 1 TPETHETO IIIAPHUPOB OMUCHIBAIOT-

Cs1 ypaBHEHUSIMU:
tgo t t
ep=—B% . (gp=_B  op_ 29
cosY; COS Y, COS Y3
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W3 coBMecTHOTO PELICHUA OTUX ypaBHeHI/Iﬁ TIOJTYy4M COOTHOIIICHME!

tg0 cos
8y _ ST CrenoBaTeIbHO, CHHXPOHHOCTD BpallleHUsI Beyllie-
tgol  cosY|cosYs

ro ¥ B€IOMOTO BaJIOB TpeXIlIapHUPHON KapaaHHo nepenauu (puc. 4.17,a)
BO3MOXHA B CJTyyae 00eCTeYeHU PABEHCTBA COSY, = COSY, COSY,.

7151 cxeMbl, TIpUBEICHHOM Ha puc. 4.17,0, COOTHOIIIEHNUE YIJIOB I10-
BOPOTa BaJIOB JIJIsI IEPBOT0, BTOPOIO U TPEThETO LIAPHUPOB OMUCHIBAIOT-
cs ypaBHeHmlMM'

t
= 2 tg‘P—cof[;; te(5 +0) = te(; +)/cosy,
Orcrona CJIEAYyCT, YTO COOTHOLICHME YIJIOB ITOBOPOTAa BCAYLICTO
M BEJIOMOTrO BajOB TaKOW KapJaHHOM Iepegayu OIMChIBAETCS BbIpa-
tg0 COS Y3

keHuem: ——=————>=—_ Cje1oBarejbHO, CUHXPOHHOCTb Bpa-
tgo.  cosy; cosY,

IIEeHUST BEAYILIEero M BEIOMOIO BajioB TpeXIIapHUPHON KapaaHHOI
nepenaun (puc. 4.17,0) Bo3MOXHa B ciydyae oOecrieueHUs] paBeHCTBa
COSY, = COSY, COSsY,.

st cxeMbl, IipuBeaeHHOI Ha puc. 4.17,6, COOTHOIIEHUS YTJIOB MO-
BOPOTA BaJIOB VIS IEPBOTO, BTOPOTO U TPETHETO IIAPHUPOB OIKUCHIBAIOT-
cs1 ypaBHECHUSIMU:

tgB = tg(* +9)= tg(* + B)/cosy,;
cosy

tg(g +0)= tg(g +g)/cosy,.
Orcrona clefiyeT, YTO COOTHOLICHME YIJIOB IOBOPOTa BEAYLIEro
U BEIOMOTO BaJOB TaKOil KapJaHHOIl Iepelauyl OMHMCBIBAeTCS BbIPa-
tgh _ cosy, cosY;

tgo CoSY;
IIEHWs BEAYLIEro M BEAOMOTO BaJOB TPEXIUIAPHUPHOM KapAaHHOM

KEHUEM CJ'[GI[OBB_TCI[I)HO, CMHXPOHHOCTL Bpa-

nepenayu (puc. 4.17,6) Bo3MOXHa B Cilydyae oOeCIIeUeHHUs] paBEeHCTBa
COSY, = COSY, COSY,.

HernpaBuibHasg ycTaHOBKA KapJaHHBIX IIAPHUPOB IMIPUBOINT K BO3-
HUKHOBEHMIO BUOPALIMK KapJaHHOTIO Bajla U CHYKEHUIO J0JTOBEYHOC-
TU [IepeIadn.

4.4.2. CunoBble CBA3N

HepaBHOMEepHOCTD BpallleHUsI BHIXOJAHOTO Bajla KapAaHHOTO Iap-
HIpa HepaBHBIX YIIIOBBIX CKOPOCTEH CKa3bhIBaeTCSI HA MHEPIIMOHHOM Ha-
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rpy3Ke B TpaHcmuccuu. Eciu mpeHeOpeyub moTepssMu MOIIIHOCTU B Kap-
JAHHOM IIapHUPE M CYUTaTh, YTO MOIIIHOCTH Ha BEAYIIEM U BEIOMOM
BaJlaX OJIMHAKOBBI, TO €CTh

N, =N,;, Mo =Mo,, 4.7)
rae M, u M, — MOMEHTBI COOTBETCTBEHHO Ha BEyILEM U BEJOMOM BaJlax.
W3 ypaBHeHus (4.7) c yuetom (4.4) caenyer:

M —sin? ycos2 o

M
: cosy

(4.8)

T
HaunGonbinee 3HayeHue MOMEHT M, nOCTUraeT mpu o = Ek’ rue

k=0, 1, 2...n; HauMeHblIEEe 3HaYCHUE MOMEHT M, mocturaer npu
o=mnk,tnek=0,1,2...n:

M
1 —
2max n MZmin MICOS’Y'

cosy
W3 BeIpaxkeHus (4.8) cienyeT, YTO KapAaHHbIN HIApHUP MepeaaeT mne-

PEMEHHBIN MO BEJIMYMHE MOMEHT Ha BeAOMbIi Baj. Eciau mpuHSTh, 4TO
BEIYIIUI M BEOIOMBIN BaJIbl KapAaHHOM TIepeaadr BpaIaloTCcsl paBHOMeEp-
HO, TO IOTTOTHUTEIbHBII MOMEHT, BEI3BAaHHBII 3TOI HEPaBHOMEPHOCTEIO,
OyIeT 3aKpy4YMBaTh KapIaHHBII BaJl HA YTOJI, paBHbIN pa3HOCTU

M
(B - a‘) = 20 s
CBB
M, 1—cosy .
rmeM =M —M)=——M =M ———— — IOIIOTHUTEIbHBII
jon 2max 1 COS'Y 1 1 COS'Y

MOMCHT, C,, — KPYTWIbHAA KECTKOCTb BEAOMOI'O BaJia.

M,
M

/45 \\
t1o \\

1,05 \

{10 & A :
v or 10 20 30 3”“

Puc. 4.18. Ipaduk n3MeHeHUsI MOMEHTA Ha BEJOMOM Basly KaplaHHOTO
LIAPHUPA HEPABHbIX YIJIOBBIX CKOPOCTEN
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4.5. PacueTt KapaaHHO nepegayun

4.5.1. KappgaHHbIli Ban

ITpu pacuete KapaaHHOTO Bajla ONPEAEISIOT KPUTUUECKOE YUCIIO YIJI0-
BOI CKOPOCTH BpaIllEHMsI, pACCUNTBHIBAIOT BaJl HA TIPOYHOCTD U JKECTKOCTb.

KappaHHble Bajibl M3rOTaBJIMBAIOT ¢ TPyOUaThIM U CIUJIOLIHBIM C€-
yeHueM. CIUIONIHBIE BaJibl MPUMEHSIOT B T€X MECTax, TIe PacCTOsTHUE
MEXIY COeTUHSIEeMBIMI MEXaHW3MaM1 OTHOCUTEILHO HeOOJbIIoe (Ha-
npuMep, MPUBOJ MepPeIHUX YIpaBIsgeMbIX BeAyLINX Kojec). TpyouaTbie
Bajibl IPU MEHBIIIEe Macce MepeaaloT OOJIbIINE KPYTSIIe MOMEHTHI,
MMEIOT OOJIBIIYIO, YeM CITIOIIHBIC BaJIbl, KPUTUUECKYIO YaCTOTY Bpallle-
Hus. M3rortaBiauBaloTcsl TpyouaThie Bajbl U3 MaJOYIJIEpOAUCTON CTaau
08k, crazneii 10 1 20 ¢ TOJIIMHOM CTEHOK TPYOHI 2...3,5 MM.

ITpu ycTaHOBKE KapmaHHON mepeaayy Ha aBTOMOOWIb HE yaaeTCs
obecneynTh uaeaabHOE COBIAAEeHNE OCH BpallleHUsI U OCH PACIOIOXe-
HUS LIEHTPOB Macc cedyeHuit Baja. [ToaToMy npu BpallleHUH Bajla BOZHU-
KaeT LeHTpoOeKHAas CIa, NeiCTBYIOIIAs TIePIICHINKYIISIPHO IIPOHO0JIb-
HOIi OCHU BaJla U BbI3bIBaIOILIAsI JOMOTHUTEIbHBIN MTPOrud Ha BEIUUNHY Y
(puc. 4.19):

— 2

P =m(e+yo’, 4.9
IJe m — Macca Baja; e — CMellleHUe IIeHTpa TSKEeCTH (Macchl) OTHOCH-
TEJIBHO OCH BPAIICHUST; ® — YIJIOBask CKOPOCTh BpaIlleHUST BaJia.

P

- ,D cCo Bpawe‘-m;li_
w

|ﬂ>
S

Py

Puc. 4.19. Cxema mjist onpefiefieHUsI KpUTUIECKOUN YacTOTHI BpaIleHUST
KapIaHHOTO Baja

JaHHas 1IeHTpOOeXKHAsI CUJIa YPaBHOBEIIMBACTCS CUIION YIIPYTOCTH

Baja
Pyn =c-y, (4.10)
rae ¢ — U3rnoOHas XXeCcTKOCTh BaJia.
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W3 paseHcrsa cun P = Pyrl i m (e +y)®* = ¢y clienyet, 4To Mpo-

rub Bajia OITPECACIIACTCA U3 BhIPpaXXKCHUA

me(D2

y=—. (4.11)

c—mo
W3 3T1Oro BhIpakeHUs CIEAYET, YTO MpPHU YCJIOBUU (¢ — m®?) — 0
nporub Bajla y—eo M OH MOXET pa3pylIuThest. KpuTudeckast yriosast

CKOPOCTb, BhbI3bIBarolada 0ECKOHEYHO OO0JIbILIOI l'[pOl"I/I6, OIpeaAcINTCA

BhIpaXXKeHUEM
c
O, = — (4.12)
m
M COOTBETCTBEHHO KpUTHUUYECKAasl YaCTOTa BpallleHUsI Bajla —
30w
n. o=_—_% (4.13)
Kp
T
M3rubHas xxecTKOCTh Bajila paBHA
l
=2, (4.14)
y

1€ ¢ — MJIOTHOCTh MeTasula Bajia; [ — UIMHa BaJa.

IIporu6 Bama 3aBUCUT OT XapakTepa ero Harpy:eHus 1 criocooa
3aKpervieHusl Ha oropax. i Tpyouaroro Baja, cBOOOAHO Jiexallero
Ha oropax YU paBHOMEPHO Harpy>KeHHOTO IO €ro JUIMHE POTrud MOXeT
OBITH OITpeIeICH U3 BEIPaXKCHUS

_ 5ql*
TV
rae £ = 2x10°MIla — Moy yIpyrocTH CTajau Mpu U3ruoe;
— MOMEHT MHEPIIMHU MTONEePEeYyHOro ceYyeHus1 TpyouaToro Bajia

4 4
m(d; —d
Jzi( H B); (4.16)
64
— MOMCHT MHEPLUMU ITONEPEYHOTO CEUEHMS CIIOITHOIO Bajia

nd*

J=—
64
d v d — HapyXHBbIA U BHYTPEHHUI IMaMeTpPbl TPYObI Basia.

(4.15)

) (4.16/)

Macca Baa onpenesiuTest o hopmyJie
2 2
_m(d2~dDg

=V
1 4

(4.17)

rae V' — oobeM Baja.
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C y4eToM BceX MPUBEACHHBIX BHIPAXKEHUM IS MACCHI Bajia, U3rM0-
HOM KEeCTKOCTH, MOMEHTa MHEPILIMU KPUTHYECKasT 4aCcTOTa BpallleHUs
BaJia OTPEIETUTCS BBIPAKEHUSIMU:

JUTSl TPyOUYaTOTO Bana: 5 5

L VA +d;
n_ =12x10* X2 : (4.18)
Kp 2
l
nd,,
2

ITpu ycraHOBKE KapAaHHOTO BaJia B 3alllEMJICHHO OMOpe YUCI0BOM
KoadbduimeHT B dhopmyaax (4.18) u (4.19) cieayer mpuHUMATh 0OJIb-
muM B 1,5...2,5 pa3a.

JJId CIUTIOITHOIO BaJjia:

n, = 12x10* . (4.19)

KpuTtnueckast yacTora BpallleHHsT KapIaHHOTO Bajla JOJIKHA OBITh
B 1,5...2,0 pa3za OoJibllle MAaKCUMaJbHOM 3KCIJTyaTallUOHHOM Y4aCTOTHI
BpaleHus. 3HaUeHNEe KPUTUICCKOM YaCTOTHl BpaIlleHUS Bajla YBEIM-
YUBAETCS INPU YMEHBIICHUM IJIMHBI Bajla, YBEJIWYCHUM BHEIIHETO U
BHYTPEHHEIo AMaMeTpPOB TPYObI Bajla. YMEHbIIICHUE JJIMHbBI Baja 10-
CTHUTAeTCS 3a CUET MPUMEHEHUI IBYXBaJIbHOI KOHCTPYKIIUM KapIaH-
HOI Tmepefayu, YIUTMHUTEJIEH BBIXOOIHOTO Bajla KOPOOKH Tiepeaay WiIn
BEIyIIero Bajia IIaBHOM Mepeaayu.
TpyOuaTslii KapgaHHBII BaJl HA IPOYHOCTh PACCUMTHIBACTCS 11O Ha-
MPSKECHUIO Ha KpydeHUe:
TKP — MKpmaxfT maZdH (420)
0.2(ds —d})
1t MaTe prajIoB, TPUMEHsIeMBIX IIPY U3TOTOBJICHUY TPYOHI BaJia, 10-
MyCcKaeMoe HampspKeHUe KpydeHMsT COCTaBIsIeT [er] =100...120 MITa.
CrimonrHele KapIaHHBIC BaJIbl IIPUMEHSIOTCS B OCHOBHOM B TIPUBO-
JIe K TICPeTHUM YIIPaBISIEMBIM BEIYIINM KOJIeCaM, M M3TOTaBINBAIOT MX
M3 JlerupoBaHHbIX cTaneit, HanpuMep 40X. CriiolHoOM KapaaHHbII Ball
Ha IIPOYHOCTh PACCUMTHIBACTCS 1O HATIPSIKEHUIO Ha KpydeHUe:
1 =T @21)
0,2d;
HormyckaemMoe HampsiKeHUe KpydeHUs Uil JISTMPOBAHHBIX CTallei
MPUHUMAETCS [TKp] = 300...400 MI1a.
Yros 3aKkpyurBaHMS KapIaHHOTO BaJia OTpejiesisieTcs 1o hopmyJie
— @ X Me maxule

0. =
R 1,G

, (4.22)
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rie L — mmvHa Bana; [ — MOMEHT MHEPLIMY CeYCHNsI Bajla IIPU Kpy4e-
Huu; G = 85 I'lla — MomyJib YIIPYroCTU MpU KPyYEHUU.

JlomycTUMBIIA yroi 3aKpydynBaHus 7...8° Ha ONUH METp JUTMHBI Baja.

IMpuBapeHHbIe K TpyOe NITUIIEBOY HAKOHEYHUK U BUJIKU U3TOTaB-
JIMBAIOT U3 YIJIEPOAMCTON KOHCTPYKIIMOHHOW WJIM JIETUPOBAHHOU CTa-
neir 30, 35X, 40, 40XHMA, 45. Kpytgimuii MOMEHT, repeaaBaeMblii
yepe3 KapJAaHHYIO Tiepeaady, BhI3bIBAET CMSITHE U CPe3 HUINIEB HAKO-
HEYHWKa U BUJIKU.

Hanpsikenue cMsITHSI IUTMLEB TIO CPETHEMY AUAMETPY:

SM
— > emzaxuxl , (423)
(de - dBm)lmnm

rmed vd — HapyXHbIA U BHYyTPEHHUI IMaMEeTPhl UIIMLEB; [ — I~

Ocm

Ha nuidna; #  — KOJUYECTBO NIIMLCB.

Homnyckaemoe HanpsbkeHne Ha cMsaTre paBHo: [ | = 15...20 MITa.
HarmpstxeHue cpesa IIIniia orpeaesieTcsT y eTo0 OCHOBAaHUS:
— 8Memax”1<l 4 24
Txp - d bl > ( . )
BIII 11 I_Hn]ll

riae b — WMPUHA IUIMLA.
Jlonmyckaemoe HampspKeHWeE Ha cpe3 paBHO: [Tcp] =25...30 MIla.
IIpu oceBbIX MepeMelIeHUIX Bajla 10 IUIMIIAM BO3HUKAET OceBast

cuta
Q _ ‘I'luemaxuxﬂL
- ) (4.25)
(Ao + o)
rme U — KodhGUIIMEeHT TPEHMUS.
DTa cuiia BBI3BIBAET CXKAaTHE U pacTsLkeHUe Baya. HampsokeHre cxka-

THSI OIIpeeIsIeTCs 1o hopMyJie
O =— , (4.26)
rae F — mioiaas cedeHus Baja.

CHM3UTH OCEBYIO HArpy3Ky Ha BaJl MOKHO 3a CUCT YBEIMICHUS TUa-
MeTpa LUIMLEB U YMEHbIIeHUs KO3 PULreHTa TpeHUsl. 3HaYUTEIbHO
YMEHBLIUTD [l YIAETCSI 3aMEHOM TPEHUS CKOJIbXEHUS B LIUIMIAX Ha TPe-
HUEe KaueHUs.

4.5.2. KapgaHHbI WapHup

B kapmaHHOM IIapHHUpe HEpPaBHBIX YIJIOBBIX CKOPOCTEil paccuu-
TBIBAIOT BUJIKY W KpecToBHHY. LIINIBI KpecTOBUHBI PaCcCUMUTHIBAIOTCS

83



Ha M3rud U cpe3 Mo MaKCUMaJIbHOMY KPYTSIIIEMY MOMEHTY JIBUTaTes
C YYETOM TepeJaTOYHOT0 OTHOLLEHMUSI IePBOI Mepeaayr KOpoOKH U KO-
adduLeHTa IMHAMUYHOCTA WK TIpeAeIbHOMY MOMEHTY CLICTIICHUS
BEIyIIMX KoJieC C Joporoii mpu Koadduuuente cueruienust ¢ = 0,8.
B atux pacuetax koahGULMEHT 3amaca IpUHUMAETCS paBHbIM 2.

&

Puc. 4.20. Cxema st pacueTa aetajeit KapiaHHOTO IIapHUpa Ha MPOYHOCTb:
a — KpeCcTOBUHA; 6 — BUJIKA

un KPECTOBMHLI Ha u3rud PACCUUTHIBACTCA B OIIACHOM CCUCHUU

y ero ocHoBaHus (puc. 4.20,a):

Memaxuxla (427)

’ 2rmCOS’YO,1d§1 ’
e a — IeYo u3ruba INuma; r — CPEAHUI pajnyc MIWIa WK TIIEY0
TPUITOXXEHUST OKPYXKHOM CUJIBI K LITUITY; Y — YTOJ MEXY BEAYLINM U Be-
JIOMBIM BaJIaMU IIAPHUPA; d  — AXAMETP ILUIIA.

KpecToBuHBI KapaaHa M3rOTaBJIMBAIOT U3 MaJOYIJIEPOJUCTBIX Jie-
rupoBaHHbIX cTanieit 12XH3A, 18XT'T, 20X. Jlonyckaemoe HarnpsixkeHue
usruba o, | = 300 MITa.

HarnpstxeHue cpesa 1mIa KpeCTOBUHBI ONPeNessieTcsl U3 BhIpaXKeHUs

M

— emax¥kl (4.28)

T =
P2 cosyS,,

2
b
rae Sy, = T‘” — TJIOLIAb CEYEHUS 1IMNa KPECTOBUHBI.

Joryckaemoe HampsKEHUE cpe3a paBHO [Tcp] =60...80 MITa.
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KpecroBuHa kappaHa ToaBepraeTcst pa3pbiBy MO ceYeHUIo A-A
(puc. 4.20,a). HanpskeHue pa3pbiBa B cedeHUU A-A paBHO:
— Me max ¥l \/E

4.29
21, cosYS, (4-29)

Gp
rae S — miomanb CeYeH!st KPECTOBUHBI.
Jlomyckaemoe HalpspKeHWe Ha  pas3pblB  PaBHO: [Gp] =100...
150 MITa.
Bunka kapnanHoro mapHupa (puc. 4.20,6) paccuuTbhIBa€TCS Ha U3-
rud u kpyyeHue. Hanpstkenue usruoda B ceueHuu b-b

0143 — Memax”xlc , (430)
2r,cosyW,,
rae ¢ — mievyo u3ruba B ceueHun b-b; Wm — MOMEHT COIIPOTUBJICHUS
bh? bh?
U3TUoYy; WM3 = ? — JJI IPSIMOOOYHOIO CEeUeHUs Wv13 = W — s

SITATITUIECKOTO CEUCHMS.
Jlonyckaemoe HampsbkeHue ajs craneit 35, 40, 45 cocrabisieT
[o,,] = 60...80 MIla.
Hamnpstkenue kpydyeHust BUJIKU B ortacHOM cedyeHuu b-b

— Memaxuxll (4 31)
2rycosyW,,’ )

rae / — TIevo AeMCTBUS CHITHI TIpU KpydeHuu (puc. 4.20,0); WK]D — MOMEHT

Tp

COMPOTUBJIEHUST KpyueHuto ceueHus: b-b; WKp = ohb? — 1151 IpsSIMOGOY-

Horo ceyeHus (o = 0,208...0,267 — k03 PUILMEHT COOTHOIIEHMSI CTOPOH
2

h
npu — =1,0...3.0); WKp = —— — [IPU JUIUNTAYECKOM CEUCHUM.

b 5

Jlormmyckaemoe HampsoKeHNEe KpYyIeHMST BUJIKU KapJaHHOTO IIapHUpa
MpUHUMAaETCS [er] =100...150 MITa.

HronbyaThlii HOAUIMITHUK KAPAAHHOIO IIApHMPA HEPABHBIX YIJIO-
BBIX CKOPOCTE IIPOBEPSIETCS 10 TOIMYCTUMOI Harpyske

dplyz,
Poax £7900——=, (4.32)
3 n, tgy
Ugp
rae dp, lp, z, — IMaMeTp, JUIMHA 1 KOIIMYECTBO POJIMKOB (Mr1) B MOALLIMIT-
HMKE KPECTOBMHBI KAPIaHa; #1,; — 4acTOTa BPalleHNs KOJIEHYaTOro Baja

ABUTaTCJIA IpU MaKCUMaJIbHOM KPYTAILLIEM MOMCHTC.
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B geThIpexII1aprnKOBOM KapJaHHOM IIIapHUPE PABHBIX YIJIOBBIX CKO-
pocrteii (puc. 4.21) Harpy3ka nepeaaeTcs uyepe3 IBa lapyuKa 1 sl OIl-
penesieHus JOMYCTUMOIO OKPYXKHOTO ycujusi P B KOHTaKTe ILIApUKOB
auamerpa d, A ¢ MOBEPXHOCTBIO KAHABOK MCIIOJB3YIOT 3aBUCHMOCTH:

HarpsKeHUe CMATUS iapuka 6 = 5100

P
G,y =51003 —5 (4.33)
wmp
rme P — OKpyxXHas cujia, IeHCTBYIONIAs Ha OOWH MIAPUK, OIIPEICITATCS

N3 3aBUCUMOCTU:

P= Memaqumax , (434)

2Rny,,
rae dLup — JIMaMeTp LIapuKa NIapHUPa; A7, — KOJMYECTBO IIAPUKOB; R —
TUTEeYO MPHIIOKEHNUS OKPYKHOI CHIIBI P Ha MIAPUKK MAPHUPA; U7 .y
TepeaaTOYHOe OTHOIIICHNE TPAHCMUCCHY OT IBUTATEIIS IO PACCYNTHIBA-

€MOrO IIapHupa.

Puc. 4.21. Cxema mist pacuera netajeil IapruKoBOTO KaplaHHOTO IapHupa
PaBHBIX YTJIOBBIX CKOPOCTEN

IMockonbKy HIapHUPBI PAaBHBIX YTJIOBBIX CKOPOCTE yallle BCEro Uc-
MOJIb3YIOT B ITOJTHOIIPUBOIHBIX aBTOMOOWIISIX, pPACUETHBINI MOMEHT MO-
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JKET OIPEeNeNISITECS NCXOIsI U3 CIICITHOTO Beca, IIPUXOISIIErocs Ha KoJe-
co P, u xoadduumenTa cueruienns ¢ = 0,9:

M =P r o (4.35)

Ilpu pacyere MAPUKOBOrO KapJaHHOTO ILAPHMPA C JACIUTEIbHBIM

PBIYAKKOM YHMCJIO IMapuKoB (puc. 4.22) BHIOMPAIOT YETHBIM. UTOOBI

o0ecrneynTb He0OXOMMMYIO TUIABHOCTh pabOTHI U PABHOMEPHOE pacIipe-

JeJeHUe Harpy3oK, YCTaHaBIMBAIOT IIECTb MIapuKoB. OKpyXHOE yCH-

e P, IpuioXeHHOoe K IapuKy, PaBHO

M
p=—7_ (4.36)

Puc. 4.22. PacueTHasi cxema 1IapuKOBOIO KapJaHHOTO IIapHUpa ¢
JIeJTUTESIbHBIM PbIYasKKOM

HopMaanoe ycniaume F MCXKIY KOHTAKTHBIMU IMOBECPXHOCTAMMU IIa-

pYKa 1 KaHaBKaMu 000iiM

P M
F= = 2 (4.37)
cosh  ny,Recosh

PasmMepnl BHYTpeHHEW 000MMBI M, COOTBETCTBEHHO, PAJNYC PaCIio-
JIOXKEHUS 1IIAPUKOB BHIOUPAIOTCSI U3 YCIOBUST HAJIEXKHOMW CBSI3U C Belly-
M BajioM. COOTHOIIEHUE MEXITY PaTUyCcOM PacTOOKeHUST IIIapUKOB
W IWaMeTPOM IIIapUKOB PEKOMEHYEeTCsl BHIOMPATD 110 3MIUPUYECKON
3aBUCUMOCTH R/dmp = 1,71. a1 UCKIAIOYEHUS TIPEXAECBPEMEHHOTO 13-
HOCa IIapuKOB M KaHABOK PEKOMEHIYETCS Clenyroniasi 3aBUCUMOCTb
MeXIy HOPMaJIbHO# CUJION M AMaMeTPOM IIapuKoB: F'= 2660 dép .
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IMoncranoBKoii 3TOro BhIpaxkeHus1 B (4.37) ipu A = 40° nmosnyyaem
M
d =3 P (4.38)
" V2100

B kauectBe MaTre€pruajioB IIpU MI3roTOBJICHUU IIAapHUPOB pPaBHbLIX

VIJIOBBIX CKOPOCTEI UCMONB3YIOT A 000iiM ctanb 1SHM, mng mapu-
KoB — cTajnb [IX15.

BOHPOCbI ANA CAMOKOHTpoONA

. Pacckaxure 0 Ha3HAUYEHUM KapAaHHOM Iepeaadu.
. Kakue texamueckue TpeGOBaHMS IIPETBABISIOTCS K KapIaHHBIM TIe-

penayam?

. B uem ocobeHHOCTH pabOTHI M AKCIUTyaTallMM KapJaHHBIX Tiepeaay?

4. Kakne HCITOJIB3YIOTCA KOHCTPYKTUBHBIC CXEMBbI KapaJaHHBIX IIPUBO-

10.

I1.

12.

88

JIOB K arperataM aBTOMOOWJIs1?

. Kakue ObIBalOT KOHCTPYKILIMU KapJaHHBIX IIApHUPOB?
. KakoBo HazHaueHMe IPOMEXYTOUHOI OIOPHI KAPAAHHOI nepegadn?
. B 9ém ocobeHHOCTM KMHEMAaTUKHU IBYXBAJIbHOUM KapaaHHOM Tepena-

YU C LIAPHUPOM HEPaBHBIX YIJIOBBIX CKOPOCTEii?

. Kak KOHCTPYKTHBHO un30exarTb HEPaBHOMEPHOCTH Bpalll€HMA BBIXO/I -

HOTO Bajla KapIaHHOU Tepelayd ¢ IIapHUpaMKU HEPaBHBIX YTJIOBBIX
cKopocTeit?

. KakuM o6pa3oM KOHCTPYKIIUSI paBHBIX YIJIOBBEIX CKOPOCTeit obecrie-

YUBaeT pABHOMEPHOCTh BpaIllEHUs BEIXOIHOTO BaJia?

O0bsicHUTe DUBUMYECKUI CMBICT KPUTUUECKOM YaCTOThI BpallleHMSI
BaJia KapIaHHOMU ITepeaavmn.

Kakwme mmapameTpbl Bajla KapIaHHOW TIepefadd B TIEPBYIO OYepelb
BJIMSIIOT Ha BEJIMYMHY KPUTUYECKOI YaCTOThI €ro BpallleHus1?
O06o03HaubTe JOMYCTUMBINA AWAITa30H YIJIOB 3aKPyYMBAHUS BaJiOB
KapIaHHBIX ITepeaad.



5. TPAHCMUCCUA. TNABHAA NEPEAAYA, ANOOEPEHLNAN,
nPMBOA HA BEAYLLUME KOJIECA

5.1.MaBHaa nepepaua

5.1.1. HasHauyeHne n TUNbI rMaBHbIX Nepegay.
Tpe6oBaHuA K rnaBHOI Nepepaye

IaBHast mepenava rpegHa3HaueHa ISl ITOCTOSTHHOTO YBEJIWYCHMST
KPYTSIIIET0 MOMEHTa, TiepeaaBaeMoro yepe3 auddepeHiman u IpruBoI
K BEAYIIUM KoJjiecaM, M, COOTBETCTBEHHO, JUISI YMEHBIICHUS YIIOBOM
CKOPOCTHM MX BpaleHus. [J1TaBHas repegavya oOecIieYMBaeT IBUKCHUE
aBTOMOOMJISI ¢ MaKCHMMAaJIbHON CKOPOCTBIO M OINTHMAJIbHBINA pPacXom
TorunBa. [lepemaTroyHoe OTHOIICHWE INIABHOM Iepemadrd 3aBUCHUT OT
THUITa aBTOMOOWJISI, MOIITHOCTH M 000POTUCTOCTH aBuraTesss. Ha jerko-
BBIX aBTOMOOWJISIX TIepeaaTOYHOE YMCJIO TJIaBHO TTepeaadyr COCTaBIsSIeT
3,5...5,5, Ha rpy30BbIX aBTOMOOWISIX — 6,5...9,0.

I'maBHasi mepegaya

OpnunapHast | | JBoitHas
K X
=
g = = 3 =
g 8 S s = g
= T 5 =t = I
= = 151 = =) 5]
= o = = 9
Q = = o % o
(=9 ool = =] = o]
9 = S = 5} 3
= —~
5| [# = F
=
= || Z Z
EHRE 5 5 & 5
[psmozybdas = = s g 2 2
ok =] (2] |2
o o o= o 5 g
K (i 2 = 2 o] a a
oco3ydas 3 2 E =
z ||z S1IE] |B] |2
= o I = @
C BepXHHUM YEPBIKOM = g g = 3 2
g ||g S| |= 5| |5
= = 2 S
_,I C HIXKHUM YEPBSIKOM | © © @) O

Puc. 5.1. Tunbl rnaBHbIX ITepegay
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Ha aBTOMOOWISIX TPUMEHSIIOTCSI TJIaBHBIC TTepedayy pa3IMIHbBIX TH-
noB (puc. 5.1). Tun maBHOM Mepeaayy OnpeaessieTcsi TUIIOM W Ha3Ha-
YEeHHEM aBTOMOOWJISI, er0 KOMIIOHOBKOI, B TIEPBYIO O4Yepelb — PacIio-
JIOXKEHMEM IBUTATENIST U BEAYIIIETO MOCTA.

Oounapubie nepedayu TIPUMEHSIIOTCSI Ha JIETKOBBIX aBTOMOOWMJISIX U
Ha I'py30BbIX MaJIOM U CpeaHei rpy30IoabeMHOCTY. Takas mepenaya co-
CTOUT M3 OTHOM Iaphl IIeCTepeH — YEePBIIHOMN, IMIMHAPUICCKON WIIN
KOHUYECKOM.

YepBsuHbIe IJIaBHbIE TTepeaadn (puc. 5.2,6) MOTYT OBITh C BEpXHUM
WIN C HIDKHUM pPacIONIOKEHUEM 4epBsKa 3 OTHOCUTEIHLHO Koieca 4,
MMEIOT TIepeaTOYHOe OTHOLIEHUE 4...5 U B HACTOsIIee BpeMsl MpuMe-
Hs10TCS peako. ObecneynBaroT 110 CPaBHEHUIO ¢ IPYTUMHU TlepeaadyaMu
MEHBIINE TadapuThl, MCHBIIWI IITyM, TUIABHOE 3allellJICHNe M MUHU-
MaJjibHble fuHamMuueckue Harpy3ku. OgHako KITJI Takoit mepenauu Ha-
umeHbmi (0,9...0,92), oHa SBISIETCS JOPOTOCTOSIICH KOHCTPYKIIMEH
10 TPYIOEMKOCTH M3TOTOBJICHUSI I CTOMMOCTH MaTEePUAJIOB.

Puc. 5.2. [lmaBHBIC TIepenayn aBTOMOOUIICI: @ — KOHUYECKasl; 6 — TUTIOMIHAS
6 — YepBsiYHasI; ¢ — IBOIHAs LIEHTpabHasl; 0 — IBOMHAs pa3HEeCEHHas
¢ OOPTOBBIM PEIYKTOPOM; ¢ — JIBOITHAsI pa3HECEHHAsI C KOJIECHBIM PEIyKTOPOM
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LvauHIpuyeckre mepenadyn MPUMEHSIOTCS Ha JISTKOBBIX aBTOMO-
OWJISIX C MOTIePEeUHbIM pacIiojioxKeHreM aBurartesis (puc. 5.3) u Ha rpy30-
BBIX aBTOMOOWJISIX B IBOMHBIX INIABHBIX Iepeaavax (puc. 5.2,e, d, e). [Ipu
3TOM B LIEHTPAJIBHBIX TJIABHBIX MepeaadaxX HIMHIPUICCKUE IIIeCTepHI
KOCO3yOble, B KOJIECHBIX PEIyKTOpax — IpsMo3yoble. [lepemaTouHoe
YUCIIO TakuX Tepenad 3,5...4,2, KIT/ Takoii nepenauu He MeHee (,98.

Puc. 5.3. unuanpudeckast riaBHas epeaayda JIETKOBOTO aBTOMOOMIIS

Konnueckue nepenaum (puc. 5.2,a), WK Iepeaadn ¢ Iepecekar-
IIUMUCS OCSIMU IIeCTePeH, MPUMEHSIIOTCS Ha TPY30BBIX aBTOMOOMIISIX
B IBOMHBIX IIaBHBIX Mepeaavax. Ocu Beayleit mectepHu 1 u Begomoit
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IIeCTepHM 2 JIeKaT B OMHON IIJIOCKOCTH U TlepeceKaroTcs. Takue mec-
TepHU M3rOTaBIMBAIOTCS CO CIUpPaJbHBIM (KPYroBbiM) 3yooM. OHU
MeHee IIyMHBI B padote, umeroT Boicokuii KIT/ 0,97...0,98. Ilepena-
TOYHBIC OTHOIIICHMST Ha JIETKOBBIX aBTOMOOWMIISIX COCTAaBJISTIOT 3,5...4,5;
y Ipy30BbIX aBTOMOOMIEH — 5...7.

TunougHas rnaBHas nepegava (puc. 5.2,0), WIM Mepemada co CKpe-
IIWBAIOIIMMHUCST OCSIMU, IMMPOKO TTPUMEHSICTCST Ha JIETKOBBIX M TPY30-
BBIX aBTOMOOWIsIX. Ocu Beayluel mectepHu | 1 BeIOMOM 1IeCTepHU 2
He JIeXXaT B OJHOM TJIOCKOCTU M He TIEpeCceKaloTesl, a MepeKpelnBaloTCs.
CMelleHre OCH BeAyIIei IeCTepHN MOXKET OBITh KaK BHU3 (Y JIESTKOBBIX
aBTOMOOWJIEN), TaK 1 BBepX (Y Ipy30BbIX aBTOMOOWIIEH). [MunounHas me-
penaya ¢ BEpXHUM PaCIIOJIOXEHUEM BeAyllel IIeCTepHU MCITOIb3YeTC s
Ha MHOTOOCHBIX aBTOMOOMWJISIX, YTO TO3BOJIAET CcIaejaTh MOCT ITPOXO.I-
HbIM. [UTTonaHas Mepenavya Mo CpaBHEHUIO C IPYTUMU KOHCTPYKIIUSIMU
Oosiee TIpoYyHa 1 OeclllyMHa, MMeeT IUTaBHOE 3alleTieHue, MEHBIINE Ta-
OGapuTHI PY OAMHAKOBOM TIEPEIaTOYHOM OTHOIICHUH 1 TIepeaaBacMOM
MoMeHTe. [1pu HIKHEM pacIioIoXKeHUH BeIYIel IIeCTepHU CHUKAeT-
Cs LIEHTP MacChl aBTOMOOWJISI, YMEHbBIIIAETCSI TOHHEIb B THUIIE Ky30-
Ba, HIDKE pacliojlaraeTcs KapmaHHas mnepenada. [lepematoyHble ymciia
TUTIOMIHOM TJIaBHOM Tiepeaadyy COCTABIISIIOT Y JIETKOBBIX aBTOMOOMIIEH
3,5...4,5 u y rpy3oBbix aBroMoOmieit 5...7. OHa nMeeT OTHOCUTEIBLHO
Boicokuit KIT — 0,96...0,97.

JIJIsl TUTIOMTHOM TTepeayn XapaKTepHBIM SIBJISIETCS HaJIuvue, Ha-
psizly CO CKOJIbXKEHMEM B IONIEPEYHOM HarpasieHuH (V,), MpoaoiIbHOro
ckonbxeHus (V) Co CKOPOCTbIO

v, =V, = sin(By —Bun) (5.1)

cosP
rae B, 1B , — yIIbl HAKTOHA CIMpay 3y6a BeyLIeii 1 BETOMOIA 1ecTe-
PEH B CPEJIHEM CEYEHMU; V| — OKPYXKHask CKOPOCTh 3y0UaToii nepenavn.

Hanuyue mpoaosbHOTO CKOJIBXEHUS YJaydllaeT Mpoliecc Mpupa-
OOTKM MOBEPXHOCTEI 3yOUaThIX KOJIeC, YTO CITOCOOCTBYET OE€CIIYMHOI
pabotre nepemaun. OmQHAKO HaJIWYME MPOHOJBHOTO CKONBXKECHUS BEICT
K yBeJIMUEHUIO TTOTePh B Iepenave u cHkeHuto KITM. TunounHas ne-
penava TpedyeT 00Jiee TOUHOTO U3rOTOBJIEHUSI, COOPKU U PETYTUPOBKU.
W3-3a MOBBIIEHHOTO W IIPOJOJBHOTO CKOJIBXEHUS B KOHTAKTE THIIO-
WIHOW Tiepeaauyn TpeOyeTcsi MpUMeHEeHHe CIeIMaJIbHOTO TUIIOUIHOTO
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Macjia ¢ CEpHUCTBIMU U APYTUMU
npucaakamMu, oOpa3ylolMMU Ha
3yObSIX LIECTEPEH MPOYHYIO MACIIS-
HYIO TIJIEHKY.

JIBoiiHble TIaBHBIE Mepenayn
MPUMEHSIOT HAa TPYy30BbIX aBTOMO-
OWJISIX cpeqHeil U OOJBILON Tpy30-
noabeMHoCTU. [IpuMeHeHue nBoii-
HBIX IVIABHBIX Iepenay MO3BOJIET
MOJyYUTh OOJBIIOE MEePEeaaTOYHOE
YUCJIO TIPU OTHOCUTEJBHO HEOOJIb-
KX radbapurax BELYILLETO MOCTA.
Takue nepemauu MMEOT JBe 3y0-
yaTble Tapbl U OOBIYHO COCTOSIT U3
napbl KOHUYECKMX LIECTEPEH CO
COUPAIbHBIMU 3yObSIMU U TIApbl
LWIMHAPUYECKHUX IIECTePEH C Mpsi-
MBIMU WJTU KOCBIMU 3yObsIMU.

KIT/I nBOWHBIX TJIaBHBIX Iepe-
nay coctapistet 0,93...0,96.
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Puc. 5.4. CxeMbl IBOMHBIX
LIEHTPaJbHbBIX INIABHBIX Mepeaay:
a — OCH LIIECTEPEH JiexKaT B OHOM
TUIOCKOCTH; 0, 6, 2 — OCH 1IECTEPEH
He JieXaT B OTHOM IJIOCKOCTHU

Puc. 5.5. [IBoitHas LieHTpasibHas TJIaBHas riepeiaya co CMELeHUeM BeIOMOit
HWIMHAPUYECKON IIeCTepHM BHU3: 1 — KOHWYecKast 3ybJarTas napa;
2 — IMIMHIpUYEeCcKas 3ybuaras rmapa
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B ueHnTpanbHO ABOITHOI raBHOI Tiepenayde (puc. 5.2,2) KoHUYeC-
Kas 3yOuaTasi mapa 5 u HMJIMHIpUYecKas rapa 6 pa3MelleHbl B KapTepe
BEIYyIIEero MOCTa, M OT HUX KPYTAIIU MOMEHT 4yepe3 auddepeHIIran
M TIOJIyOCH TiepenaeTcs K BeayluMm KoJjiecam. [Ipu KojecHoit popmy-
JIe 4X2 ocu 3y0YaThIX Tap JiexkaT B OMHOU TOPU30HTAIBHON IIOCKOCTH
(puc. 5.4,a). Ha aBToMOOWIISIX ¢ KOJIECHOM (hopMyJIoit 6X4 0Ch BEIOMOI
OWIMHIPUYICCKON MIECTEPHU MOXKET OBITh CMEIlcHa BHU3 10 OTHOIIIC-
HUIO K OCSIM OCTaJIbHBIX IIECTEPEH, C TEM YTOOBI MOXKHO OBLIO CleaaTh
BEIYIIUIT MOCT TIPOXOAHBIM (puc. 5.48, ).

B pasHeceHHoI1 rnaBHoOI nepeaaye (puc. 5.2,e, ) KoHUYecKas nmapa
IIecTepeH 5 HaXOAMTCS B KapTepe B LIEHTPE BEOYIIeTo MOCTa, a IIMJIMH-
JIpUYECKHe IIECTepHU 6 — B KOJIECHBIX peaykTopax. I1pu atom coemm-
HeHMe muddepeHIInaNa ¢ KOJeCHBIMUA PEeayKTOpaMU TPOM3BOIUTCS
yepe3 1ojayocu 7. B pazHeceHHBIX TJIaBHBIX Mepenayax MHUpoKoe Mpu-
MeHEHHe TTOIYIWIN OTHOPSIHBIC IUIaHEeTapHBIC KOJIECHBIE PEeayKTOPHI
(puc. 5.2,0), cocTosiiiue U3 LHUJIUHIPUUYECKUX MPSIMO3YOBIX 3yOuaThIX
IIecTepeH: COJIHeUHO# 8, KopoHHOoi 11 m catemnuroB 9. ConxHeuHas
1LIECTePHSI COEMHEHA C TOJYOChl0 M HAaXOIUTCS B 3alleTUIEHUM C Tpe-
MSI CaTeJJTUTaMU, CaTeJUITMTHI CBOOOMTHO BpaIlafoTCsT Ha ocsax Boauia 10,
JKECTKO CBSI3aHHOTO ¢ 0ankoit MocTa. CaTe//IMThl BXOAST B 3alleIJIEHUE
C KOPOHHOM IIecTepHel, MPUKPEIICHHON K CTymmile Koneca. KpyTs-
LKA MOMEHT OT LIEHTPaJIbHON KOHMYECKOI Maphl 1IeCTepeH 5 nepena-
eTcd K nruddhepeHIIIay, IoJIyocsiM 7, COTHEYHOM IIecTepHe 8, caTelIn-
TaM 9, KOPOHHOI1 1ectepHe 11 1 K cTynuiam Kosec.

IIpu pasmeneHny TaaBHON Iepenadn dyepe3 muddepeHIInal U mo-
JIyOCH TIepeaaeTcsl KPYTSIIIMii MOMEHT MEHbILIero 3HaYeHUsI, yMEHbIIIa-
FOTCSI Harpy3KH Ha HUX M, COOTBETCTBEHHO, MX pa3Mephl, YMEHBIITAIOTCS
pa3Mephbl KapTepa BeaylIero MocTa, yBeIMUMBaeTCs JOPOKHbIM MPOCBET
ABTOMOOWJIA M TeM CaMBbIM YIy4IIaeTcs MpoxoanuMocTb. OmHaKO pas-
HeceHHas IJIaBHas Iepeaayda 0oJiee CA0XHas MO0 KOHCTPYKIIMU, UMEEeT
OOJIBIIIYIO METAIZIOEMKOCTD, IOPOTasi ¥ TPYIOEeMKas B M3TOTOBICHUM.

5.1.2. Tpe6oBaHuA K rMaBHON Nepegaye

K riraBHOI1 epenaue Hapsiay ¢ O0IIMMU TPEOOBAHUSIMU MPEAbSIBIIS -
I0TCsI CJIeAYIOLIMeE ClielaIbHble TPEOOBAHMSI:

* IEpeJaTOYHOE YMCIIO, COOTBETCTBYIOIIEE OINTUMAJIbLHBIM TSITOBBIM
KavyecTBaM U TOILTMBHO 9KOHOMUYHOCTH;
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* MHHHUMaJbHBIC TaA0APUTHI U 00ecTieYMBaHIe HEOOXOTUMOTO JOPOXK-
HOTO MPOCBETA;

* HU3KWI YPOBEHbB IIyMa;

* JIOCTATOYHAas MPOYHOCTH U XKECTKOCTh TP MIHUMAIBLHOI Macce.

Pa3mepnl r1aBHOW Mepegauyu OMpenessioT 3HaueHUEe JOPOXKHOIO
MPOCBETa, YTO CYIIECTBEHHO CKAa3bIBAaeTCsS Ha MPOXOAMMOCTH aBTOMO-
ounst. KpoMe Toro, pasmMepsl IIaBHOU Tepeaadyy MepeaHero BeayIero
MOCTa OMpPENEsSIOT BBICOTY PACIOIOXEHUS ABUTATENS] M BIAUSIOT Ha
KOMIIOHOBKY aBTOMOOWJIS.

B xoHMYecKOlf M TUIIOMAHOU Tlepenadyax yMeHBIIeHUE TabapuTOB
MOXET ObITb JOCTUTHYTO 3a CUET YMEHbBIIICHUS YMCia 3yObeB BeAyIIeH 1
BEIOMOM IIeCTePEeH MPpY JaHHOM 3HaUYCHUU MOIYJIS 3alleIJICHMS, OTIpe-
JeASIeMOM TIPOYHOCTBIO KOHCTPYKIMU. OMHAKO MUHMMAJIBHOE 3HAYe-
HUeE YKciia 3yObeB BeAylllel IIeCTepHU He MOXKET ObITh MEHee TSTH.

W3 onuHapHBIX INIaBHBIX Mepenady HauMEHBIIUI TOPOXKHBINA Ipo-
CBeT obecrieunBaeT MWIMHAPUYECKas repenada (puc. 5.3), y KoTopoit
BelloMas IIeCTepHS pacriojaraeTcsi Huxxe Beayllei.

JIBoliHasI LIeHTpaJbHAs IJIaBHAs Tepenaya MMeeT OTHOCUTENIBHO He-
0oJbIIMe TabAPUTHI M OOCCIICUMBACT BITONIHE TIPHEMJICMBIA ITOPOXKHBIM
npocBeT. OMHAKO Jy4llIue XapaKTepUCTUKKU MO rabapyuTaM U JOPOKHOMY
MPOCBETY UMEIOT pa3HECEHHBIE INIaBHBIE TTepeaaun (puc. 5.2,e, d; 5.4; 5.5).

OmHMM W3 OCHOBHBIX IIOKa3aTesici, XapaKTepH3YIOIINUX COBEp-
IIEHCTBO KOHCTPYKIIMU TJIABHOM Tepeayu U ee COCTOSIHME B Mpolec-
ce 9KCIUTyaTalliM, SIBJISIeTCS] YPOBEHbD IIIyMa, CO3IaBacMblii IIpU padoTe.
YpoBeHb IIIyMa TJIaBHOM Iepenadyn 3aBUCUT OT TOUHOCTH M3TOTOBJICHUS
IIeCTepeH, TOYHOCTU PEryJIMPOBaHUSI KOHTAKTa 3y04YaThIX MOBEPXHOC-
Tei, KEeCTKOCTU BCeX JeTajeil Beayliero Mocra (Kaprepa, BajoB, ITOMI-
IIUITHUKOB) M CITIOCO0a YCTAHOBKM IIECTEPEH U ITOAIITUITHUKOB.

KOHCTpYKTUBHO XeCTKOCTh KapTepa IJIaBHOM Tepeaadyu oodecrie-
YUBAECTCS COOTBETCTBYIOIIMMU TOJIIMHOM CTEHOK, KOH(UTypaluen,
opeOpeHreM, KpeIuIeHeM KapTepa K 0ajaKe MocTa. Y TPy30BBIX aBTO-
MOOWJIEH BeoyIIUI Baj-IIECTEPHS YCTAaHABIMBAETCS Ha MOMIIMITHUKE
B CIIELIMAIbHOM CTaKaHe U (pi1aHIIeM KperuTes K KapTepy IJIaBHOI Iepe-
nmauu. Takass KOHCTPYKIIMS 00JIerdaeT pelieHre 3a1aui peryJInpOBaHMs
3alleTUIeHUs] U MPeIBapUTeIbHOTO HaTsra MoAIMIHUKOB. Ha HekoTo-
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PBIX aBTOMOOWISIX KapTep IJIaBHOM Tiepejaur U3rOTaBIMBAETCS 320,THO C
Oasikoii Beayiero Mocta. OgHako 3Ta 6anKa A0JKHA ObITh Pa3beMHOM.

[lecTepHu r1aBHOI Tepenayu yCTaHABIMBAIOTCSI TAKUM 00pa3oM,
YTOOBI UX TIEpEeMeIlleHUE B HAIMPABJICHUM JCMCTBUSI CUJ B 3alleTUIEHUUN
OBLJIO MUHUMAJTbHBIM.

Benymasi mecrepHsi MOXET YCTaHABIMBAThCSI KAaK KOHCOJIbHO
(puc. 5.6,a), Tak ¥ Ha JOMOJTHUTEIbHOM omope (puc. 5.6,0). [Tpn KoH-
COJILHOM PACIOJIOKEHUU CMEIeHe BeayIel ecTepHu 1 OosIblile, 4eM
TaKoM 3Ke 1ecTepHu | mpu pacrojiokeHuu B orope. IIpu KoHCOJIbHOM
pPacIoIOXKEeHNU 1ECTePHU KOHUYECKME TTOAIIUITHUKN YCTaHABIUBAIOT
BEpUIMHAMU KOHYCOB BOBHYTPb M PaCCTOSTHUE MEXIY MOMIIMITHUKA-
MM yBeIMYMBAKOT (pa3Mep a). [TomImumHuK, pacrogoKeHHbIN Omke
K 1lIecTepHe, eatoT 0oJbinero pasmepa. Korna mectepHst HAXOIUTCS
Ha JIOTTOJTHUTEJIBHOM oTiope, TIOAIITUITHUKY COIVKAIOT TIPU UX PacIiofo-
SKEHWU Ha Bauly, TPU 9TOM HUJIMHAPUYECKUIN MOAIIUITHUK 4 BOCTIPUHU-
MaeT paguabHYIO CUITY,  KOHUYECKUE ITOAIINITHUKYA — OCEBYIO.

3 4 1 35
f \\ \ \\
l L\ o
Vo
\ ‘
e o { I | ANNAN] |
#olzl
ﬁ> c b
b a | .
a) 0)

Puc. 5.6. BapuaHTbl ycTaHOBKY BEIYyLLIETO Bajla-1IeCTEPHU KOHUYECKOI
[JIAaBHOM Mmepenaun: a — KOHCOJIbHOE PacIioIoXKeHUe 1IeCTepHU;
0 — C JIOMOJHUTEbHOI OMIOPOIt; 1 — BedyIas 1ecTepHs;
2, 3,4, 5 — NOANNIHUKU;, @ — PACCTOSIHUE MEXKIY TTOAIIUITHUKAMU;
b, ¢ — 1IeYn NMPUIOXKEHUSI OKPY>KHOM CHJIbI

XKecTKocTh TMOOIIUITHUKOB BEOyIIEH IIECTEPHHM B OCEBOM Ha-
MpaBJIeHUU MOXKHO YBEJIUYUTh CO3NAHUEM IpEABAPUTEILHOIO HATsra.
IIpenBapuTeIbHBIM HATSTOM YCTPAHSIOTCS 3a30PBI M CO3MACTCS TIPE.i-
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BapUTEIHHOE CXKaTUE TTOMIITUITHUKOB. DTOT HATSAT CO3/1aeTCsI pU cOOp-
Ke TJIaBHOW Tepenayu W CIYXKUT He TOJIBKO JUIsl TTOBBIIICHUSI OCEBOM
JKECTKOCTHU TMOAIIUITHUKOB, HO U JUISl UX Pa3rpy3KU OT 3HAUUTEIbHbIX
OCEBBIX CMJI, BO3HUKAIOIINX B KOHUYECKOM 3alleTuieHnn mectepeH. Co-
OTBETCTBYIOIIMI YPOBEHb IPENBAPUTEIHLHOTO HATsTa 00CCIIeUMBACTCS
U3MEHEHUEM PACCTOSIHUS MEXK/1y BHYTPEHHUMU KOJIbIIaMU KOHUYECKUX
MOAIINITHUKOB. BennunHa HaTsra omnpenensieTcsl 3HaYeHUeM MOMEHTa
COITPOTUBIICHUST TIOBOPOTY BaJjia BeMyIlel IIeCTEPHU Ha TOMIIAITHUKAX
MpU OTCYTCTBUU 3alICTUICHUS C BEJIOMON IiiecTepHeit. [1isi pa3nuyHoro
THUTIAa aBTOMOOWJIE! 3HaUYE€HUE TIPEeBAPUTEIIBHOTO HATITa KOHUYECKUX
MOJIIMITHUKOB BaJjla Beayllei mectepHu coctapiseT 0,8...2,0 Hm.
Benomasi mecTepHs 2 KpemnuT-
¢ k Koprycy nuddepenumana 3
(puc. 5.7), KOTOpbIii, B CBOIO OYe-
pellb, YCTaHABIMBAeTCsS Ha KO-

HUYECKUX TONIIUITHUKAX 1 14,
pacrojlara€MbIX BepIIMHAMHU KO-
HycOB Hapyxy. Takoe pacrionoxe-
HIE TTOIINITHIKOB 00eCIIEYNBaeT

BO3MOXHOCTbD PETYyJIMPOBaHUA HA-

Tsdra caMmux IHOAMIMITHMKOB M 3a-

LETJIeHUs] KOHUYECKO 3y0uaToit
nepenayn. BenuuunHa mpenBapu-

TEJBHOTO HATAra STUX TTOMIINII- Puc. 5.7. Ycranoska Begomoit
IIECTEPHA KOHUYECKOU TITaBHOM
nepenayu: 1, 4 — MOAMIMITHUKY;
U TIOIIUITHUKOB BEAYIIErO Bajia- 3 — BezoMasl LIECTEPHS;

HHMKOB IIPUMEPHO TaKasd K€, KakK

LIECTEPHU, U U3MEPSIETCSI MIPU OT- 3 — muddepenuman
CYTCTBUH 3alIeTUICHUS C HEll.

IMonmmmnuuk 1 Ha puc. 5.7 umeeT 60JbIIYI0 HArPY3KY, YeM MOAIIUII-
HUK 4, MOCKOJIbKY BelioMasl LIECTepHs 2 pacriojaraeTcsi Ha MeHbLIeM
PaCcCTOSSHUU OT HEro U Ha 3TOT MOJIIMUMHUK JTOMOJHUTENIbHO AEHCTBY-
eT oceBas cuia. [109ToMy Ha rpy30BbIX aBTOMOOWJISIX OTOT MOAIIMITHUK
4acTO MMeeT OOJIbIINI pa3Mep, YeM JIPYyroii.

JeiicTByro11asi B KOHUYECKOM 3allETJIEHUN OCEBasi CUJia BbI3bIBAET
nedopmannio BeIoMoi IeCTepHU, €€ MPOruo 1 MepeKoc, YTO HapyIaeT
TOYHOCTb KOHTaKTa 3yObeB U MOBBIIIAET YPOBEHb liTyMa. [Ijist yMeHble-
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HUS BEJIMIWHBI 1e(hOpMaLIU BEAOMOI IIECTEPHU TIPUMEHSIOT CITeII-
aJIbHBIC YIIOPBI, KOTOPBIE MOTYT OBITH PEryJIMpyeMble WU HEPETYIUPY-
eMble (puc. 5.8). Ymop BcTymaer B IeliCTBUE, KOTIa CMEIIEHUE BEIOMOM
IIeCTepHH TIPEBBICUT IOITyCTUMOE 3HaueHue. [loaToMy B Hepabouem
COCTOSTHUM 3a30p MEXIY YITOPOM M TOPLIEBOM TTOBEPXHOCTHIO BEIOMOM
1IecTepHU BIOKpatoT 00bIvHO 0,15...0,20 MM.

=3 .
\\‘\ l __'H_ — _
N N
% 4
Z 1
a) 0)

Puc. 5.8. KoHcTpyKIIvst yIIOpOB BeIOMOM KOHUYECKOM 111eCTEPHHU TIJTaBHOM
nepeaavu: a — He peryJaupyeMblil yriop; 6 — peryjaupyemMsblii yrop; 1 — 1ectepHsi;
2 — nuactuHa; 3 — IWTUPT; 4 —HAKOHEUHUK; 5 — PeryJupOBOYHBI OOIT

KecTKocTb Bcex 2J1EMEHTOB IJIaBHOU mepeaayu A0JKHa ObITh BbI-
6paHa TaKUM 06pa30M, YTOOBI CMCILICHUSA B KOHMYECKOM nepcaadyc Ha-
XOIWJINCH B JOITYCTUMBIX IpeeiaxX, KOTOpbie yKa3aHbl Ha puc. 5.9.

o
el 7 77/ ]

Puc. 5.9. lonyctTuMble 3HaYEHUsI CMELLIEHU I 2JIEMEHTOB KOHUYECKOM
[JIABHOM Mepenadyn
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5.1.3. Pacuet rnaBHoOIn nepepaun

OnpeodesnieHue 0CHOBHbIX NApamMempoe 2/1aéHoli nepedayu
OCHOBHBIMU TTapaMeTpaMM KOHWYECKOM TJIaBHOM TTepeIadn sIBJIsI-
I0TCsI KOHYCHOE paccTostHue L 1 Moaysib 3y6uatoro saueruieHus. Ko-
HYCHOE PacCTOSTHHE PaCCUMTHIBACTCS M3 YCIIOBUS 00eCTICUeHUSI KOHTaK-
THOI TTPOYHOCTH MOBEPXHOCTH 3y0a.
KonycHoe paccTosinie MOXKET OBITh OIPeaeIeHO U3 (POPMYIIBI

2
=(1+u)*3 > (ZMZHZS)ZMPkH 7 (5.2)
[GH] (1 - OsSWLe) Yl 2-0,85
o E
Ie U — MepefaTOuHOe YNUCIIO 3youaroii mapel;, Zy = |———— — K03(-

n(l-p*)

dummeHT MaTtepuraia; | — koaddummeHT [lyaccoHa, IS CTaTbHBIX KO-

- 2E\E) o
Jecpu=0,3; E= m — TIPUBEAEHHBIA MOIYJIb YIPYTOCTH TIaphl; £, 1
1t E2
1
E, — Monynu ynpyroctu 3y0uarhbix Konec; Z, = |[—— — Koo(hbHULIMEHT

era
KOHTaKTHO# JiuHuu; k, = 0,9...1,0 — KoahhuLMEeHT U3MEHEHUSI CyMMap-

HOIi JUIMHBI KOHTaKTHON JMHuY; € = 1,6 — KO3 PUIMEHT TOPLIOBOrO

cos .
MepeKpoIThst; Zy = ¢ — K0 OdUILIMEHT, YYUTHIBAIOIINI
sin oL, cos oL,

(opMy paboumMX MOBEPXHOCTEIA; B — Yros1 HaKJIOHa 3yObeB B CPEHEM Ce-
YEHWH; O/ — YTOJI 3aLETICHNs B TOPLIOBOM CEYEHUH; K, — KOOI OULIMEHT
Harpysku; k, =k, kHﬁ k., — 31€Ch KOO MUUMEHTBI, YIUTBIBAIOLIKE CO-
OTBETCTBEHHO pacIpele/ieHre Harpy3Ku MexXIy 3yObsiMU, HEpaBHOMED-
HOCTb pacIipee/IeHUsI Harpy3KU I10 AJIMHE KOHTAKTHOM! JIMHUU, TUHAMU-
YeCKYIO Harpy3Ky, BOSHUKAIOIIYIO B 3alleTUICHUI; TTOPSIIOK HAXOXKICHMST
atux Koapduumentos onpenened FOCT 21354-85; y, . — koadduieHT
LIMPUHBI 3y0YaTOro BEHLA, JJISI aBTOMOOWJIBHBIX Ilepefay COCTABIISIET
GHO

Sm

Oy = 23H, ;. — mpenen KoHTakTHOM BhIHOCHMBOCTH; HRC =55...63 —

0,25...0,33; [0,,] — momyckaeMoe KOHTaKTHOE HaTIPSIXKEHUE; [Cyy ] =

TBEPIOCTh TIOBEPXHOCTH 3y0a; S, = 1,2 — Koa(pduimeHT 6e30macHoCTH
JIJIS1 KOJIEC C TIOBEPXHOCTHBIM YITPOUHEHUEM; Mp — pacyeTHasi Harpyska,
onpeaensieMasi o popmylie

Nl +MPN2

Mp=pMP—L
0 No

- (5.3)
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p = 6,0 — nokasareJjib CTEIIEH! KPUBOIl KOHTAKTHOM BEIHOCIMBOCTH [IJIsT
CTalIbHBIX KOJIeC; M|, M, — pacyeTHbIe MOMEHThI Ha BEAYILEM Bajly TJIaB-
HOI1 TIepegauu, ompeaesaseMble 1o onHoit u3 dopmyn — (1.3) wim (1.4);
N B N2 — YKCJIO LIMKJIOB MpY paboTe aBTOMOOMJISI HA KaX0i nepeaaye,
omnpenaesieMoe U3 hopMyJIbl

N.=60Tnk

K (5.4)
rae T, — BpeMst paboThl HA COOTBETCTBYIOILEH Mepeaaye; n,— pacyeTHast

k — xoadduumeHT, onpenersieMbIil

emax’ " TIH

Jacrora Bpatenus, n, = 0,5n
rpauyecKuM mytem u3 puc. 5.10; N, — oblee YnCIo HUKIOB.

Kn

0.4 \\

it ™~

0,04

0.01 <

™~
N
0,004 \
N\
\

0,001

0,0004

0,0001 \
0,00004

\

0,00001
1 2 34 I3 Pk/Pep

Puc. 5.10. 3aBucumoctsb Koa(duiimeHTa mpodera OT OTHOLIEHUS
PacYETHOTO TATOBOTO YCUJIUS K CPEIHEMY

Moayab KOHUYECKOI NEPefauyn ONpeeIsieTCs U3 YCIOBUA 00ecrie-
YeHMs U3TMOHOM YCTAIOCTU WK CTATUYECKOM IIPOYHOCTH 110 (hopMyJie
X 2M , cosP KpYpYp

2 )
0.85[0r]Z7yy

m,

(5.5)

rae Mp — pacueTHBIi MOMEHT, onpeaesieMblii o ¢popmyie (5.3), ¢ mmo-
KaszaTeJIeM CTeleHU KPUBOW M3rMOHOM BEIHOCIMBOCTH p = 9; IpH OIlpe-
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aeseHur M 9iciIo LMKIOB paGOThl Ha KaXIoii repenaye onpeesser-
ca no opmyiie (5.4) ¢ 3aMeHOM Koo uLMenTa k. Ha k ., KOTOPBIA,
B CBOIO ouepedb, OMpenessieTcss ¢ ImoMolbio rpaduka (puc. 5.10);
B, — yron HakjoHa crupaiu 3yba B CpPeIHEM CEYeHMH; k. — KO3(d-
umeHT Harpy3Ku, yYUTHIBAIOIINI paclipene/ieHue Harpy3Ku MeX-
ny 3yObsAMU k., HEPAaBHOMEPHOCTb HArpy3KM IO IJIMHE KOHTaKT-
HOU JMHUUN kFB, JUHAMUYECKYIO HArpy3Ky kFY U OIpeAessieMblii 10
I'OCT 21354-85; Y, — koo puumeHT GopMbl 3y06a, ycTaHABIMBAEMBbIii
10 3KBUBAJICHTHOMY YKCIy 3yObeB:
_ Z
= —

cosdcos’ fm
3/1eCh Z, — YUCIIO0 3yObeB BelyILEH 1eCTePHI; MUHUMAIbHOE YHCIO 3Y-

Z,,

ObeB 3TOH LIECTEPHU NPUHUMAIOT JUISl JIETKOBBIX aBTOMOOMIElH Z =9,
JUISL TPY30BBIX — Z > 5; & — IOJIOBMHA YIJla HayaJlbHOIO KOHyca IIec-
TepHMU; 3, — YroJl HaKJIOHA CTIMPaju 3y6a B CPEHEM CEYCHUH; Y, — xo-
3¢ GUIMEHT, YIUTHIBAIOIINIT M3MEHEHNE TIjIeda IeHCTBUS HArpy3KW 110
JIMHUU KOHTaKTa KoHnYecKoii mectepHu; 0,85 — koaULIMEHT, xapak-
TEPU3YIOLIUI MOHWXEHHYIO HArPy304HYIO CIIOCOOHOCTH KOHUYECKOM
Mmapbl 0 CPAaBHEHUIO ¢ LWJIMHIPUYECKON TpU pacyeTax Ha M3TMOHYIO
NPOYHOCTh; [G] — momyckaemoe Hanpsikenue; (o] = o,/S; o, = 820...
920 MIla — mpemenn BBIHOCIMBOCTHU 10 M3TMOY CTajeil, MPUMEHSIEMBIX
B IJIaBHBIX Mepefiayax aBToMoOuIeit; S, — KoaPuumeHT 6e30macHoc-
TH, OOBIYHO PMHUMAEMBbI PaBHBIM 1,55; Y, — KOS OUIMEHT IIMPUHBI
3yOuaToro BeHIla, mpuHUMaeTcs pasHbim 0,15...0,35.

B xauecTBe Marepuana s 3y0UaThIX KOJeC KOHUYECKUX TIIABHBIX
nepeaady NpUMEHSIOT HU3KOYTJIEPOIUCTHIE JIETUPOBAaHHBIE CTaId MapoOK
18XI'T, 20XH3A, 20X2H4A, 20XHMA, 12XH3A, 15XH3A.

Pacuyem eanoe u NoOWUNHUKOB 2/1d8HOLI hepedayu

Basbl T1aBHOI TIepeaun pacCUMTHIBAIOTCSI HA TIPOYHOCTh U XKeCT-
KOCTb IOJI ICCTBMEM MaKCHMaJbHO BO3MOXKHOIO KPYTSIIET0 MOMEHTA.
HapexxHocTh 1 XXeCTKOCTb BaJIOB [JIABHOM IIepeaadn, CPOK CIyKObI IO/ -
IIATTHUKOB OTPENENSIIOTCSI UCXOMST M3 PEaKIInii B OITOPax, 3aBUCSIIIIUX OT
3HaYEHUI CUJI, IEMCTBYIOIIMX B 3a1leraeHuu (puc. 5.11).

101



Puc. 5.11. Cunbl, geiicTByIoLINe HA BEAYIIYI0 KOHMUECKYIO IIECTEPHIO
IJIaBHOM mepenayn: a — ¢ KOHCOAbHOM YCTaHOBKOI; 6 — C yCTAaHOBKOM
Ha JOMOJHUTENbHOM oniope; A u b — onopsl Bana

OO611ast cuja B3aMMOJEHCTBYS IIECTEPEH PACKIIAAbIBAETCS IO TPEM
0OCSIM Ha OKPYXXHYIO, OCEBYIO U paIlaibHYIO CUJIbI, 3HAYEHUS KOTOPBIX
MOTYT OBITh OIPEIECHBI MO CAeNYIOIUM (hopMyiam.

It sedyuyeil wecmepHu KOHU4ECKOLL 2A1A8HOL nepedayu ¢ TIepeceKaro-
IIUMUCS OCSIMU 1IECTEPEH:

OKpY>KHasl cuiia

M U
— emax ™ kl
p, =emaud (5.6)
rcpl
rne r_,— cpexumﬁ paanyc HayaJlbHOIO KOHYCa IIECTEPHU,

cpl
Pt =101 — 0,5Lsind ; r,, — pamryc OCHOBaHMs Ha4aJIbHOIO KOHyCa IIeC-

TepHM; L — 1inHa 3y6a o oopasyioleii Ha4aabHOTo KOHYCa; §, — MoJIo-
BUMHA yIJIa HAYaJIbHOTO KOHYCA IIECTEPHH;
oceBas cujia
A

0,= cos; B,

riae B, — yron cnupanu 3y6a BeAylLleii LIECTEPHU B CPEIHEM CEYEHUM;

(tgocos 8, £ sinf, cosd)), 5.7

0L — yTOJI 3aLETJIEHNSI;
paguaabHas Cuia
__Ah P
R = ——(tgacos 8, £ sinf, sind,). (5.8)
cos; B,
B yka3zaHHBIX OpMYJIax 3HAK «+» — MIPU OJWHAKOBBIX HAIpaBJle-
HMAX BPALLEHUs U CIIMPAJIU; «-» — IIPY Pa3HbIX HAIIPaBJIEHUAX BPaLLE-
HMS M CIIMPAJIU; 3HAK «+» COOTBETCTBYET HANPABJIEHUIO OCEBO CUIbI O,
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K OCHOBaHMIO KOHYCa IIECTEPHH, a PaiMaIbHOM CHJIbI R, — K OCH Basia
LIECTEPHU.

ITockonbKy y BemOMOI M BeAylleil IecTepeH TaKol KOHUYECKOM
nepefayy yribl CIUPAId B CPEIHEM CeyeHUM paBHbl (B, = B,), umeeT
MecTo paBeHCTBO cul: P, = P; O, = R; R, = Q,.

J171s BeyIeii mecTepHN TMIOUIHOM TJIAaBHOM Mepenayn:

OKpY>XHas cuja

P1 — MemaxUK] ; (59)
rcpl
ocesasl cuja
=—1 +
0= cos 1B (tgocos 8, £ sinf, cosd,); (5.10)
panuanbHas cuia P
R = 0s, B, —— ¢ (tgocos 8, * sinf, sind ). (5.11)
81

J1J1s1 BeIOMO¥i 1eCcTepHU mnow:moﬁ IJIaBHOW Mepenayn:

OKpYXHasi cujia
oS,

P, =P —%; (5.12)
cos,;
oceBas cujia

P,

0,= —L_(tgocos 8, £ sinf, cosd,); (5.13)
cosf,

paguanbHasl CHIa P

R = 7(tgoccos d, £ sinf, sind,). 5.14)

2 cos; Py

Ipu onpenenenun L 1 m, 3a10KEHBI JTOMYCKAEMbIE KOHTAKTHBIE
HaIpsDKeHUsT Ha TTOBEPXHOCTH 3y0a [| W JomycKaeMble HaIlpsKeHUs
nsruba [G.], mMosTOMY 3a7aHHbIE HOJTOBEYHOCTh M MPOYHOCTH IJIaB-
Ho1 TIepemaun obdecrieueHbI. [TomydeHHBIC TIpU pacdyeTax Imo (popmynam
(5.6...5.14) 3nauenmst cun P, Q 1 R MICNOJB3YIOTC TIPH ONpeae/ieHUN
peaxkuuii B oriopax A u B (pMc 5.11):

\/(Plb) +(Rb=0ir)? (5.15)

Ry —%(Plc) +(Rie—0rp) (5.16)
[Ie £, — PaauyC HAYIbHOrO KOHYyCa BE/YILIEH ECTEPHNU B CPELAHEM Ce-
YCHUMUN.
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IMo naHHBIM OTIOPHBIM pEaKIIUSIM Jajiee MPOBOJUTCS PacueT BajoB
M TIOAIIMITHUKOB aHAJIOTMYHO pacyeTaM Kopooku nepenad (3.16, 3.17 u
3.19...3.24).
Pacuer BayioB Ha U3TMO MPOBOAUTCS C OIpENeIeHUEM MTPOTUOOB B
TOPU3OHTAJBHON M BEPTUKATbHOM TUIOCKOCTSIX.
ITpu KOHCOIBHOM PaCIIOIOXKEHUM BeAyllel mectepHu (puc. 5.11,a)
mporu® Bajia B TOPU30HTAIBHOM MJIOCKOCTH OTIPEAETUTCS TI0 hopmyJie
fo=p bc ’
3EJT

roe E — Momynb ympyroctu 1-ro pona; J — MOMEHT WHEPIIUHU CCUCHUS

(5.17)

BaJa Ipu U3ruoe.
[Tporu6 B BepTUKAILHOI MJIOCKOCTH OMPENEIUTCS 1o (hopMyie
b*c (2a +3b)b
fe=R - Qrcp )
3EJ 6EJ
I1pu ycTaHOBKE Bajia Ha JOMOJIHUTEIbHOM onope (puc. 5.11,6) npo-

(5.18)

ruobl Baja:
B TOPU30HTAJIBHOM TUIOCKOCTH

2.2
f=p_ b . (5.19)
3(b+c)EJ
B BCpTHKaJ'[bHOfI IIJIOCKOCTHU
b*c? be(b—c)
=R———M it S
fo =R v ors 23 oms (5.20)

JlonycTumble TPOrUObl BaJOB U CMELIEHUS LIECTEPEH MPUBEIEHbI
Ha puc. 5.9.

5.2. AnddepeHunan

5.2.1. HasHaueHue, Tunbl gudpepeHUnanos n TpeboBaHNA K HUM

HNuddepeHinasoM Ha3bIBaeTCSl MEXaHW3M TPAHCMUCCUM, pacIipe-
JEJISIIOLINIA TTOABOIUMbINM K HEMY MOMEHT MEXIY BeAyILIMMU KOJieCaMU
OIIHOTO MOCTa WJIM MEXKIY BEAYITUMH MOCTAaMHU U TTO3BOJISTIOIINIA BEIO-
MBIM BaJlaM BpalllaThCsl ¢ HEOAMHAKOBOM YIJIOBOM CKOPOCTHIO.

ITo MecTy pacroioXXeHus ¥ BBITOJIHsIEMbIM (DYHKIIMUAM TuddepeH-
MBI TIOJPA3/IEIISTIOTCS Ha MEXKOJIECHBIE U MexoceBble. Mexkoiec-
HbI quddepeHIman yctaHaBIMBaeTCs B BEAYIIIEM MOCTY, 00eCIieurBaeT
BpallleHHEe KOJIeC C pPa3HOM YIIIOBOM CKOPOCTHIO IPU ABMKEHUMU aBTOMO-
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OMJIST Ha TTOBOPOTE MM HEPOBHBIX JOPOTraxX M MCKIIOUAET IPU 3TOM HX
CKOJIbXeHUe 1 bykcoBaHue. MexoceBoil quddepeHiian yctTaHaBIMBa-
eTcsI B pa3aaTOUYHOI KOpoOKe, pacipeaesieT MOMEHT MEXKITy BeAYIITUMU
MOCTaMU TIOJIHOTIPMBOIHOTO aBTOMOOMJISI M TIPEIOTBpAIaeT HUPKYIIS-
IIVIO MOIITHOCTH B TPAHCMUCCHM.

K muddepeHmany Kak MexaHu3My TPaHCMUCCHUM KpOMe OOIIMX
TpeOOBaHUU TIPEABSIBISIIOTCS TOITOJTHUTEIBbHBIC, OOYCIOBICHHBIC €TI0
Ha3HaYeHUEM:

— pacmpeneieHde KPYTSIIero MOMEHTa MEXIy BeAyIIMMH KoJjieca-
MH W MOCTaMH TIPONOPIMOHAIBHO HAarpy3Ke, HEHCTBYIOIICH Ha
HUX, U obOecIiedyeHre aBTOMOOMIIIO HAMJTYYIIUX TSTOBO-CKOPOCTHBIX
CBOMCTB, ITPOXOJAUMOCTH, YIIPABISIEMOCTUA U YCTOUYUBOCTH;

— MHWHHUMAaJIbHbIC Ta0apUTHBIC pa3MephI;

— BbIcOKoe 3HaueHue KIT/I.

Tunbl guddepeHIIMaToB MO PacloI0XeHUI0, BHYTPEHHEMY Tpe-
HUIO, paclpeaecHUIO KPYTSIIEro MOMeHTa U KOHCTPYKIINU TIpUBE/Ie-
HBI Ha puc. 5.12...5.16.

Juddepenunan
\4 A4 1
ITo ITo BHyTpeHHEMY Ilo pacnipenenenuro| | ITo KOHCTPYKIHK
PacCIIOI0KEHUIO TPEHUIO KpYTSILIEro
_ _ MOMEHTa Iecrepenyatslit
_,| MeXKOJIECHBII || YepBsa4HbIH
” CHUMMeTpHYHBIH | KynaukoBsrit
MesxoceBoit TToBbIIEHHOTO
TpEHHUs

Hecummerpuunsrit || Maroro Tpenus

Puc. 5.12. Knaccuduxkanust nuddepeHimaion

B xauecTBe MEKKOJIECHBIX IIPUMEHSTIOTCSI IIECTePEHYAThIe CUMMET-
puunble nuddepeHunansl (puc. 5.13,a), B KOTOPHIX ITOJIyOCEBBIC IIeC-
TepHU MMEIOT OAMHAKOBBIN AUAMETP W paBHOE YMCIIO 3yObeB. Takoro
Tuna auddepeHIralbl TPUMEHSIOTCS U B KAYECTBE MEKOCEBOI0 Ha aB-
TOMOOUJISX C KOJIECHOM (hopMyJIoit 4x4.

Ha rpy30BbIX aBTOMOOMIISIX C KOJIECHOU (OopMyJI0il 6 6 IpuMeHs-
I0TCSI HECUMMETpUUYHbIe OudbepeHanbl, KOTOpble pacIpeaessiorT
KPYTSIIUIA MOMEHT MEXAy MepeIHUM BEOyLIMM MOCTOM W BeAyLLIMMU
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MOCTaMU 3aJHEH TeJIeKKH He TTIOPOBHY, a IIPOITOPIIMOHATBLHO HArpy3Ke
Ha HuX. B Takux nuddepeHimanax moyoceBble IeCTepHU HEOAUHAKO-
Boro nuameTpa. Haubosee pacpocTpaHeHbl HECUMMETpUUHBIC nuddbe-
pPEHIIMAJBI B BUIE TIaHETapHOTO MeXaHu3Ma (puc. 5.13,2), B KoTopom
IecTepHu 3 1 4 HEOAMHAKOBOTO JMaMeTpa M C Pa3HBbIM KOJIMYECTBOM
3yoneB. Kopmyc 1 Takoro nuddepeHIiiiana coenuHeH ocaMU (BOTUIOM)
C caTeJJTUTaMM 2, a Te, B CBOIO 04epenb, ¢ IecTepHIMU 3 1 4, Tiepeaalo-
UMY KPYTSIIMH MOMEHT COOTBETCTBEHHO Ha 3aHIOI0 TEJEXKY U TIe-
peaHUI BEOYIIUI MOCT.

12

1| ¥ [F~ 3

B t

e = 4 I
6

Puc. 5.13. CxembI mectepeHYaThIX U@ depeHIInanos:
a, 0 — CUMMETpUYHBbIE; 8, 2 — HECUMMETPUUHBIE; | — KopItyc; 2 — caTeJlIuT;
3, 4 — monyoceBbI€ IIeCTEPHU

HecuMmmeTpuuHblii KoHMYecKMi auddepeHiinan, IpuBeaeHHbBII
Ha puc. 5.13,6, uMeeT noyiyoceBble IIeCTepHU 3 U 4 pa3HOro AUaMeTpa u
C pa3HbIM KOJMYECTBOM 3YObEB, COCIMHEHHbIE ¢ KOHUYECKUMU caTell-
JINTaMU 2, OCU KOTOPBIX He JiexKaT Ha OJHOM TIPSIMOIA.

Illecmepernuamotii dugpgpepenyuan (puc. 5.13) coctout U3 Koprmyca 1,
CaTeJUIMTOB 2 U TMOJIYOCEBBIX 1IecTepeH 3 U 4, KOTOPhIE MOJYOCSIMU CO-
eIMHEHbI C BeAYLIMMU KojecaMu aBTOMoOMIIsl. Ha j1erkoBeIx aBTOMO-
OussIX npuMeHstoTes nuddepeHIratbl ¢ AByMS caTe/ULIUTaMu, Pacro-
JIOXXGHHBIMU Ha Majblie, a Ha I'PYy30BbIX — C YEThIPbMS caTeJIJIUTaMMU,
pa3MelIeHHBIMM Ha IIIUITaX KPECTOBUHEI.

IMpu psIMOTMHEHOM BUKEHWU 10 POBHOM JI0pOTE BeAyINe KO-
Jieca BpalllaloTCsl ¢ OIMHAKOBOU CKOPOCThIO, CaTeJIJIUThI HE BpalllaloTCst
BOKPYT CBOEI ocH, KopIryc auddepeHimana, caTeJUIUTHL U ITOJyOCeBhIe
1LIECTePHU BpalllaloTCs KaK OJHO 1esoe. Ha Beayuive Koeca nepeaaroT-
Cs OIMHAKOBbBIC KPYTSIINE MOMEHTHI.

I1pu nBMKeHUU aBTOMOOWIISI HAa TIOBOPOTE BHYTPEHHEE KOJIeCO IPo-
XOJIUT MEHbIIIee pacCcTOsIHUE, YeM BHellHee. [loyoceBast mecTepHs co
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CTOPOHBI ATOTO KOJieca 3aMeJIsieT cBoe BpanieHue. [1pu atom caresu-
THI HAYMHAIOT BpaIllaThCsl BOKPYT OCEl M YCKOPSIIOT BPAILIEHUE TTOJTyOCe-
BBIX IlIECTEPEH BHEIITHETo KoJyieca. B pe3ynbraTe BHEIIHEE U BHYTPEHHEE
KoJIeca BpallaloTCsl ¢ pa3HOU YIJIOBO CKOPOCTHIO, 0OecreurBasi Kaue-
HUe KoJjiec 6€3 CKOJIb>KEHMST U OYKCOBaHUS.

Ilecrepenuatsie nuddepeHInaNIb UMEIOT MaJloe BHYTPEHHEE Tpe-
HUe ¥ KOI(DOUIIMEHT OIOKMPOBKH k, TIPEACTABIISAIONINIA COOOM OTHO-
LICHUE MOMEHTa TPeHHst M, K MOMEHTY Ha KOpoOke InddepeHima-
na M, (k;= MTP/MH), cocrapister k= 0,05...0,15.

[lecrepenuaTsie auddepeHIanbl, Y KOTOPHIX TMOJMYOCeBbIe IIec-
TEPHU HEOAMHAKOBOTO pa3Mepa U UMEIOT HEOAMHAKOBOE YMCIIO 3YObeB,
SIBJISTIOTCSI HECUMMETPUYHBIMU (pucC. 5.13,6, ¢). I1py 3TOM MO KOHCTPYK-
LIMY OHU MOTYT OBITh KOHUYECKUE (8) U IWTMHApUIeckue (2). Hecummer-
pUYHBIN mrddepeHIa, Kak paBuio, yCTaHABIMBACTCS B Pa3naTOYHBIX
KOpPOOKax MOJHOIMPUBOIHBIX aBTOMOOMJIEH ¢ KOJIECHOU (hopMyIIoi 6x6
JUTS pacTipe/ie/IeHsT KPYTSIIero MOMEHTa MeXIy TIepeIHUM U 33THUMU
MOCTaMH TTPOITOPIIMOHAILHO JICUCTBYIONIMM Ha HUX HAaTPy3KaM.

Kynaukosvie dughgpepenyuanrs: MMEIOT TIOBBIIIEHHOE BHYTPEHHEE
TpeHUEe U MPUMEHSIOTCS, KaK MPaBUIO0, HA aBTOMOOUJISIX TTOBBITIIEHHOMN
MpoxXoauMocTi. KOHCTPYKTMBHO OHM M3TOTaBIMBAIOTCSI C TOPU30H-
TaJbHBIM (puC. 5.14,a) unu ¢ paaguanbHbIM (puc. 5.14,6) pacmoaoXeHu-
eM cyxapeii. Cyxapu MOTYT pacrioyiaraTbCsl B OMWH WJIU JBa psifa B OT-
BepcTUsIX 000iMBI 2 Kopityca | nuddepeHuranta Mexay MoJIyoCeBbIMU
3Be3M04YKaMM 4 1 5, yCTaHOBJIEHHBIMU Ha ILIJIMIAX Toayoceii. B Takom
nuddepeHIane cyxapy BHITIOTHSIOT POJTb CaTEJTUTOB.

23 3 2 6 7 & 6 8
N 1 2 ]\ \)1 j“ \\
N7
3 4 1 |(OHHD L |
| I L — L
3 R NS | — = —
/L -
5 J 10 Tl
5 4 - 10 C}:T(S 9 )
e ’ 4
a 6 8 2

Puc. 5.14. KynaukoBble (a, 6) u YepBsiuHbI€e (6, 2) MU depeHIInanb:
1 — kopiryc; 2 — obolima; 3 — cyxapb; 4, 5 — 3Be3I0YKHU; 6, 8 — YEPBAKH;
7 — yepBsKk-caTesuuT; 9, 10 — mosyoceBoe 4epBsIYHOE KOJIECO
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IMpu npssMOTMHETHOM NIBVDKEHUW aBTOMOOWMIISI TIO POBHOM JIopore
CyXapy HEIMOJBMXXHBI IO OTHOLIEHUIO K 000iiMe M TOJIyOCEBbIM 3BE3-
JIOYKaM, yMUpaTcsl CBOMMU TOpLAMU B MPO(UINpPOBaHHbIE KyTaukKu
TOJTYOCEBbIX 3BE3/I0UEK U PAaCKIMHUBAIOT UX. Bee netanu nuddepeHnu-
ajia BpallaloTcs KaK OJHO 1eJ0e, U BeAylIre Kojeca MOCTa BpalllaloTcs
C OIMHAKOBOM YIJIOBOM CKOPOCTHIO.

[Mpu nBU>XEHMYM aBTOMOOWJISI HA TTOBOPOTE WJTY 110 HEPOBHOM MOBEP-
XHOCTH JOPOTY OJTHO KOJIECO BpalllaeTcsl MeJJIEHHEee, a APYyroe ObICTpee;
cyXapu HauMHAIOT TIepeMellaThesl B 000MMe 1 CKOJb3UTh 110 TPOh U -
POBaHHOI TOBEPXHOCTU 3BE3I0YEK, OOeCrieunBasi BEAyIIMM Kojiecam
BO3MOXXHOCTb BpalllaTbCsl C Pa3HO YIJIOBOW cKOpocThio. [1pu Takom
rnepeMenieHuu cyxapeit B auddepeHuane yBeanunBaeTcss BHyTpeHHee
TpEHUE, YTO CIOCOOCTBYET MOBBIIIEHUIO TTPOXOAUMOCTH aBTOMOOWIIS.
KoadbduimeHT 6J10KUPOBKU TakuX AUddEpeHInaIoB MOXET COCTaB-
JATh 3HaueHus k, = 0,3...0,5.

UepBgunble auddepeHuanbl MOTYT OBITh €  caTeUIMTaMU
(puc. 5.14,8) u 6e3 Hux (puc. 5.14,2). Kpyraiuit MOMeHT B iuddepeH-
LMaJie ¢ caTeJJIMTaMu Tepefaercsi OT Kopiyca | yepes manen (KpecTto-
BHMHY) Ha CaTSJITUTHI 7, YePBSIKU 6 U 8 K MOJTyOCEBBIM YEPBSIUHBIM KOJIe-
cam 9 u 10 u jajee Ha MOJYOCH aBTOMOOWJIS.

B nuddepenumaie 6e3 caTeJJINTOB YEPBIYHbIE HIECTEPHU 6 U 8
COEIMHEHBI OCSIMU ¢ KopItycoM nuddepeHurana 1 1 HaxomsiTcs B 3a-
LIETJIEHUW MeXIy coboil. KpyTsIuii MOMEHT mepegaeTcsl OT Kopmyca
nuddepernmana 1 K 4epBIYHBIM LISCTEPHSAM 6 1 8, a OT HUX — 4ep-
BSYHBIM Kosiecam 9 u 10.

YepsstuHble nuddepeHmanbl UMEIOT TOBBIIIEHHOE BHYTPEHHEE
TpeHUE, YTO CIOCOOCTBYET YIYUIIEHUIO MPOXOAUMOCTU aBTOMOOWIIS.
KoadbdunmeHT 610KUpoBKU TakuX AUMGHEpeHINATIOB MOXET COCTaB-
JATh 3HaYeHus k, = 0,8. OqHaKo oHKM HanboJIee CIOXKHBI 10 KOHCTPYK-
LI, JOPOXKE APYIUX MPU U3TOTOBJIECHUM, TaK KaK YEpBSIUHbIE KoJjieca
WU3TOTABJIMBAIOTCS U3 0JIOBIHUCTON OpoH3bl. KITJI Takux nuddepeHiu-
aJIOB 3HAYMTEILHO MEHBIIIE, YeM B APYTMX KOHCTPYKIIMSX, YTO TTPUBO-
JIUT K 3aMETHBIM MOTEPSIM MOIITHOCTU B TPAHCMUCCHUU.
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5.2.2. KoHcTpyKkuua puddpepeHumnanos

KoHCcTpyKIus MeXKOJIECHOTO CHUMMETPUYHOIO I1eCTePEeHYaToOro
KOHuYecKoro nuddepeHumana npuBeaeHa Ha puc. 5.15. HepazbemMHbIi
Kopnyc 1 Takoro nuddepeHumaa ocblo (puc. 5.15,a) Ui KpecTOBUHO
(puc. 5.15,6) coennHeH c caTe/UIMTaMU 2, KOTOpble, B CBOIO ouepelb,
COCAMHEHEI C TTOJIYOCEeBBIMU IIecTepHIMHM 3. CaTeITUTHI 1 ITOJTyOCEeBhIS
IIECTEPHU WCIIOHSIIOTCS MPSIMO3yObIMU. YMCIo 3yObheB CATCINIUTOB U
MOJIYOCEBBIX IIECTEPEH MOXKET ObITh YeTHBIM U HEYETHBIM, HO JIJIsI COOp-
KU JOJIKHO 00eCTIeUnBaThCS YCIOBHE:

2Z, _
n

k, (5.21)

C
e Z — 4YKCIO 3yObeB MONYOCEBOM IECTEPHU; /1, — YMCIIO CATEILIUTOB,;

k — uenoe yucro.

Jns yMeHblIeHUs TpeHUs B Takux auddepeHianax TpyLmmecs mno-
BEPXHOCTHU YAaCTO Pa3beIUHSIOT aHTU(MPUKIIMOHHBIMU Ii1aiibamu 4. Top-
LIOBBIE TIOBEPXHOCTH CATEJIZTMTOB U BHYTPEHHIOI ITOBEPXHOCTh KOpITyca
JenaiT chepuyeckoii (popMbl, UTO CITIOCOOCTBYET JTyUllleMy LIEHTPUPOBa-
HUIO 1 00JIee TOYHOMY 3alleTICHII0 KOHMIECKOM 3y0UaToit Imepeaaydmn.

7\

AR

~

&

7
% Vé",\\\\\\
ANES

2 5

Puc. 5.15. KoHCTpyKIIMSI MEXKOJECHOTO CUMMETPUYHOTO 1IeCTePeHYATOTO
nuddepeHInana: a — ¢ IByMs caTeJUIUTaMu; 6— C YEeTBIPbMSI CaTeJTTUTaMU

KoHcTpyKiIMst HECUMMETPUYHOTO MEXXOCEBOTO NupdepeHIrana aB-
tomobmiist KamA3-4310 nmpuBeneHa Ha puc. 5.16. Takoit auddepeHim-
JI pacpenesiieT MOMEHT MEXAY TTepeIHUM MOCTOM Y 3aIHEM TeJIEKKOMN
B OTHOLIEHUM, PABHOM OTHOILLIEHUIO IMaMeTpa HayalbHOW OKPY>KHOCTHU
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COJTHEYHOM IIeCTepHM K AUAMETpPy HadyadbHOM OKPYKHOCTHU SITHIIVK-
JImyecKoro koseca. [IpuBoa K mepeaHeMy MOCTY TTOCTOSTHHO BKJTIOYEH,
a quddepeHLal UMeeT MPUHYIUTEIbHYIO OJIOKMPOBKY, OCYIIECTBIISI-
eMYIO C ITOMOIIbIO0 MTHEBMATUYECKOTO MpuBoAa. KpyTsimii MOMEHT OT
BeIylIero Baja 1 yepe3 IIeCTepHU MPOMEXKYTOUYHOIO Bajla IepeaacTcst
Ha KopIyc nuddepeHIiiana 2 u najaee K BeIOMbIM BajiaM 4.

HI |\\\\\ \
EHNN \\\:
A

Nizz
ks

SR

o

Puc. 5.16. KoHcTpyKIIMs pa3gaTOYHOi KOPOOKH ¢ HECUMMETPUYHBIM
MexXoceBbIM auddepeHiantom aBromoomnst KAMA3-4310

5.2.3. KnuHemaTtnuyeckne n guHammuyeckmne cBA3nN
B andPepeHuymnane

HuddepeHunansl, mpuMeHsIeMble B TPAaHCMUCCUM aBTOMOOWIIEH,
TIPEICTABIISIIOT COO0M TpeX3BeHHBINM IUIAHETAPHBIM MEXaHU3M C JIBYMS
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creneHsaMu cBoooabl. uddepeHiman BKIOYaeT KOPIYC C OChIO WIU
KPECTOBMHOM B KaueCTBE BOMIMJIA, CATE/UITUTHI (IBa WU YEThIpE) U JBE
MoJIyoceBbIe 1ecTepHu (puc. 5.13).

PaccmoTpuM KuHeMaTHyeckue CBsI3u. YpaBHeHUE KWHeMAaTUKU -
depeHIMana mojayJyaroT MyTeM OCTAaHOBKM Boauja. Torna BHYTpeHHee

nepegaTouHoe yncio nuddepeHiana onpeaeanuTcs
_z _ (0 —0y)
p - - ’
Zy (0‘)2 - 0‘);[)

rac z, u Z, —4ucijio 3y6LeB TTIOJIyOCEBBIX HICCTCPECH, (Dl, (,02, (J)Ll — YIJIOBBIC

(5.22)

CKOPOCTH TIOJIyOCEBBIX IIIECTEPEH U KopItyca nuddepeHiana.

ITpoBenst nmpeodpa3zoBaHue ypaBHeHUs (5.22), TTOJYyYUM ypaBHEHUE
K1UHeMaTuku audgepeHumnana:

®, —po, = (1 —p)o. (5.23)

Ecnu BHYTpeHHee nepeaaTouHoe YMcIo (MM KWHeMaTUIeCKuii Tia-
pametp) p = -1, T. €. z, = z,, To nUbbdepeHInaT CAMMETPUYHBIA (3HAK
«—» YKa3bIBaeT, UTO IIPHM OCTAHOBKE BOAWIIA ITOJIYOCEBHIC IIIECTEPHU Bpa-
AIOTCST B pa3Hble CTOPOHBI). Eciam kuHemaTnyeckuii mapamerp p # 1,
To puddepeHIInan HecuMMeTpUUHbIi. [Tpu moacTaHOBKE B ypaBHEHHE
(5.23) KMHEMAaTUYEeCKOTO ITapaMeTpa p = -1 IMOIyInM KMHEeMaTHIeCKoe
ypaBHEHUE U1 CUMMeTpUYHOro auddepeHumana:

o, to,=20. (5.24)
PaccMoTpuM cusioBbie cooTHOmEHUs. M3 ycioBus paBHOBeCHUsI BHE-
ITHUX MOMEHTOB, TIPUJIOXKEHHBIX K T hepeHITNay, CIeIyeT:
M +M=M, (5.25)
rne M|, M, i M, — MOMEHTBI Ha MOJIyOCsIX M Kopryce anddepeHunana.
W3 ycioBust paBeHCTBAa CYMMBbI MOIIHOCTEI Ha MOJIYOCSIX WM MOIII-
HOCTH Ha Kopmyce muddepeHama 3a BEHIYCTOM MOIITHOCTH IIOTEPh
Ha tpeHue (N, + N,) = (N, — Nm)’ UCMOJIb3ys YPaBHEHWE KUHEMATUKHU
®, —po, = (I —p)® , MOXHO 3anucarh 1jisi CUMMETPUIHOTO nudbde-
peHIMana:
Mo +Mwo,=MO05w +o)—-N_. (5.26)
IMpu pemenny coBMecTHO (5.25) 1 (5.26) npu yciosuu o, > , (1o-
JIyoCh, mepenatomas M, — 3aberaromias; mojayoch, nepenaromas M, —
OTCTAIOIasl) MOMEHT Ha OTCTAIOIIEH ITOJTyOCH paBeH:
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M, =0,5(M +M,); (5.27)
MOMEHT Ha 3aberaloliei TIOJTyOCH paBE€H:
M, =0,5(M,~M,). (5.28)

2(3a6)
B ypaBHeHusx (5.27) u (5.28) MTp — OOILMIT MOMEHT TpeHUsI B AU~
(bepeHIIMaNe, KOTOPBII MOXET OBITH ITOJIYYEeH U3 COOTHOIIICHMS
2N
M, =—7" (5.29)
0 — 0,

Koapgpuyuenm 6a10xuposku nuddepeHumrana npeacTabisiioT B BUIE
OTHOILIEHUSI MOMEHTAa TPEHMSI K MOMEHTY Ha KopoOke nuddepeHima-
Ja, T.e k= MTD/MB. I1pu Takom onpeneaeHUN KoadpduiineHTa 010K~
POBKHM OH M3MeHseTcs B auanasone K, = 0...1,0: k, =0, eciu B mude-
peHIIMase MOJHOCTBIO OTCYTCTBYET BHYTPEHHEE TpeHue; k= 1,0 — npu
TOJTHOM 0JI0KMpOBKe nuddepeHnana.

Hepenko koadpdunment 6nokupoBku auddepeHuranta npeacraB-
JITIOT B BUJIe OTHOILIEHWSI MOMEHTA Ha OTCTAIOIEeM BaJly K MOMEHTY Ha

3aberarolieM Bajy:

ki =—2". (5.30)

B 3aBucumoctu ot tuna guddepeHuunana Kod3h@UIIMEHT OIOKU-
POBKM B TAKOM IMpeJCTaBIeHUN U3MeHsIeTCs B quanasoHe: kg = 1,0...00;
k=1,0 npu M =M_; kg = comipn M _ =0.

CUMMETPUIHBI MEXKOJICCHBIN M MexXoceBoit muddepeHIrams
CYIIECTBEHHO CHITKAIOT MPOXOIMMOCTb aBTOMOOWISI TIpM TTOITafaHuK
OIHOTO KoJieca (MM MOCTa) B YCJIOBHE MajiOro CILEIUJICHMUSI C OIOp-
HOH MOBepXHOCTHIO. PaccMOTpMM OBIMKEHHE BEOyIIETO MOCTa B yC-
JIOBUSIX HEOJIMHAKOBOTO CIEIJICHUsI TTOM JIEBBIM M ITPaBbIM KoJiecaMu
(puc. 5.17): mox JeBBIM KOJIECOM C MUHUMAJIBHBIM KO3()OULIMEHTOM
CLETUIEHUS @, , TIOJ MPaBbIM KOJECOM C MaKCUMabHbIM KO3(duim-
EHTOM CLIETUIEHUA ¢ .

KacarenbHble peakiiuu Ha JIeBOM Kojiece OyAeT COCTaBISITh
R .= R, o ;KacaTeJbHas PeakLus Ha MPAaBOM KOJIECE TPU CUMMET-

XJT min’

puyHOM auddepeHiane He MOXeT ObITh OoJiblie, yeM R = R

XIpaB Z1 (\Dmin'

Torna cymmapHas peakuus 2R =2 R ¢ . . MOXeT UMETh MECTO TaKoe

min”®

SHA4YCHUC ¢ _. , YTO IBUKCHUC aBTOMOOWJISI 6y,£[eT HEBO3MOXXHO: OIHO
KOJIECO 6YKCY€T, BTOPOC CTOUT HA MECTC.
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(Pmr'.n qomr:m
VA, Y I I I Pl
kR znel Rz npaf

Puc. 5.17. Cxema K aHanu3y BIusiHUsI auddepeHiimana Ha MpoXoauMOCTh

IIpu G6nokupoBke nuddepeHMana KacarejlbHas peakiys Ha Jie-
BOM kosnece R =R ¢
XJICB n

S R o  ; cymmapHad peakuus XR =R (¢
clydyae cyMMapHasl peakiivsi 3HaUUTeIbHO BbILIE.

, KacarejibHas p€aKluda Ha IIpaBOM KOJIECE

min’®
i T 0,..). B oToM

Hanmyume moBBIIIIEHHOTO BHYTPEHHETO TpeHUS B muddepeHIirane
MO3BOJISIET YIYUIINTh IPOXOAMMOCTD 3a CUET YBEJIMUCHUS MOMEHTA Ha
orcrarouieM Koiece. [Tpeodpaszyem ypaBHeHus (5.27) u (5.28), nist yero
BbIHECEM 3a CKOOKU MH:

M, =0,5M,(1+ My —05Mm (1+k):;
M

it

2(3a0)

M, =05M (1— ey =050 (1-k).
M

pis
OnpenenuM ONTUMAIbHBIN KO3(DDOULMEHT OJOKUPOBKU audde-
peHIMana Uisl paCCMOTPEHHBIX BHILIE YCIOBMiA (puc. 5.17), mosnaras,
YTO MOMEHTHI Ha JIEBOM U IIPABOM KOJIECAX PABHbI:

Mwu = Rz (pminru; (531)
=R o r (5.32)

rnpas max 1’
rae r.— NVHAMUYECKUI paanuyc KoJieca.
Torga MakcMManbHbBIN KO3G@UIIMEHT OJIOKMPOBKH ITOJTYIUM OTHO-
IEHUEM:
4 _ MHPaB _ RZ(pmaXrll _ (pmax
k = = = . (5.33)
6 max M R
J1eB Z(Pmin s I (pmin

[Tpu nipenenbHBIX 3HAYCHUSIX KO3(PDUILIMEHTA CLIeTUICHUS TTO Ipa-

BbIM KojiecoM @ = (0,8 1 o1 ieBbIM KosiecoM ¢ .= 0,1 koapduiiment
0s10KMpOBKU TpedyeTcs He 6ojiee 8,0. CunTaeTcsi, YTO IJis1 MTOBBILIEHUS
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MPOXOAUMOCTH aBTOMOOMJISI TOCTATOYHO UMETh KO ULIMEHT 00K~
poBkM muddepeHInana B npeaenax kg = 4...5.

5.2.4. Pacuet KOHN4Yeckoro andpdepeHymana

Yaiie Bcero Ha aBTOMOOMJISIX B KAYECTBE MEXKKOJECHOIO U MEXO-
ceBoro aud@epeHIINaIOB UCITOIB3YIOTCSI KOHNYECKIE CUMMETPUIHEIC
nuddepenumansl. [TonyoceBble IeCTEPHU U CaTEJIUTHI TaKUX AU de-
PEHLIMAI0B M3rOTABIMBAIOT IIPSIMO3YyObIMU U3 TAKOTO Xe Marepuaa,
YTO M IIECTEPHM TJIABHOM Nepenadyu (JerMpoBaHHBIE LIEMEHTUPYEMEBIS
cramu 18XI'T, 25XI'T).

7,
N ;
— e
- RN
0::"'#'\ .tz

wa

R AN

ﬂ" //,{';’ :"\\\‘\\ nﬂ
A \ N
— / AN

NS
}

Tepe

Puc. 5.18. PacueTHas cxema KkoHU4YecKoro auddepeHimana

ITockonbKy OOJBIIIYIO YacTh Ipobera aBTOMOOMIIST 3yOuaThie Kojeca
muddepeHIaza HaxomsITcs B HEITOABIDKHOM OTHOCUTETHHO KOPITyca CO-
CTOSTHUY WIJTM UMEIOT MaJTble TIepeMEILECHMSI, a CIeI0BaTeIbHO, B HUX OT-
CYTCTBYET SIBHO BBIPAXKEHHBII LIMKJIMYECKUIA XapaKTep HAarPyKeHMUsI, pac-
YeT UX TIPOU3BOIUTCS TOJIBKO Ha CTATUIECKYIO TIPOYHOCTD. Ynciio 3yObeB
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caTeJUTUTOB BIOMpPatoT paBHbIMU 10...14, 41ciio 3y0heB MOTyOCEeBBIX IIeC-
TepeH BbiObupatoT paBHbIMU 10...22 ¢ mepeaatoyHbIM yuciom 1,4...2.0.
PacuerHas cxema takoro nuddepeHumana npuseaeHa Ha puc. 5.18.
Monynb B cpeiHeM CeuyeHMM KOHMYeckoro auddepeHnana MoXeT
OBITh PACCUUTAH C MTOMOLIBIO (DOPMYJIBI 1] KOHUYECKOM TJIaBHOM Tepe-
nayu (5.5), ecnmu B Heid B, = 0, cos B, = 1,0, YB = 1,0 ¥ KaXIbIil caTeJJIUT
repenaeT Harpy3Ky uepes /1Ba 3yoa:
MU U (ko KK,
0.85[0+1Ziwaq
rae K, — K03(hHULMEHT TMHAMUYHOCTH; ¢ — YUCIIO CATeIUTUTOB (2 Wiiu

(5.34)

m cpM

4); Z, — uncio 3y0beB caTeslinTa.

Cubl, IeiicTByOIIME B 3alleIUIeHUHN (prc. 5.18), openesroTcs 1Mo
dopmynam:

cyMMapHasi OKpyXHasi cujia

p=Mo (5.35)

I.XI'I

rae M, — MOMEHT Ha Kopryce auddepeHumana; r  — CpeIHUi paauyc
HayaJbHOTO KOHYCa IMOJYyOCeBOI IIIeCTEPHU;
CyMMapHbI€ OCEBOE U paiuajbHOE YCUIUE

Q.= P tgo.cosd; (5.36)

R = P tgosin g, (5.37)
e Q.= (0, +0.)Z =R ;R = (R, + R, )Z = Q ; Z — umcio cateu-
TOB; O, — MOJIOBKMHA YIJIa HAYaJIbHOTO KOHYCa caTe/inTa; R m Q — cym-
MapHbIe paauaabHas U 0ceBasl CKJia Ha MOJYOCEBBIX IIECTEPHSIX.

[To aTM ycHUIUSIM TTPOBOIUTCS pacueT aAeTajiei nuddepeHIana Ha
MPOYHOCTD, onpeaeseTcs KoapGUUNEHT 0JI0KUPOBKU.

Bblllie MBI IPUHSIU OJUH U3 BApUAHTOB ompeaeaeHus Koadpduim-
eHTa OJIOKMPOBKM KaK OTHOIICHMSI MOMEHTa TpeHUs muddepeHIana
K MOMEHTY Ha Koprryce (k, = MTp /M ). MomeHT Tpenust iuddeperima-
Jla, MpeACTaBJIEeHHOTO Ha puc. 5.18, onpeneanm 1o gopmye

_ Z,
MTp =Q0.u T Z—l +R u Feom> (5.38)
rae | — KoahGULUUEHT TPEeHUS; Fypo W Iy, — CPEIHHE PalnyChl Tpe-

HUSI TOPLOB CaTEJJTUTOB U TIOJIYyOCEBBIX IIECTEPEH; MPEACTaBICHbI Ha
puc. 5.18; Z,, Z, — 4ucyio 3yObeB caTesiIuTa U MoJayOoCeBOM IECTEPHH.
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IMoncranoskoit B opmyny (5.38) snauenmit Q. (5.36) u R (5.37)
nMeeM:

1qoL Z, .
M_=M, [%(rm 7 sind, ¥, cos) (5.39)

[lpu neneHun BoipaxkeHus Ha M, iMeeM 3HayeHne KoabduuneHra
OJIOKUPOBKM:

Z

tqo .
k = nigo Z sin 81 + I'Cp_n Ccos 81) (540)

(¢ rxn ( cp.c

JlaBjieHMe TOPIIOB CaTeJITUTOB Ha Kopryc nuddepeHiiraia oleHn-
BaeTCs MO HanpskeHuto eMaTus: Q. = P tgow cos § .

O, _ Ptgocosd,

= - , (5.41)
Z.F, Z.F

)

C

(D2 -df)

rae F, = — TJIOLLAAb TOPLIOBOI MOBEepXHOCTH catesuiuTa (5.18).

JlaByieHKe TOPLIOB MOJIYOCEBbIX LIECTEPEH TAKXKE ONMPEALSIETCS 110
HATPSDKEHUIO CMSITHST:
G = O, _ Ftgocosd,
C
" 2F 2n ’

)i

(5.42)

roe F, =——', " — miouam TOPLIOBOI TOBEPXHOCTH IOJYyOCEBOM

mectepHu (5.18).

de

-

NN

]

"\ ’

P S

7
&y

Puc. 5.19. Cxema pacyeTa caTeJJIMTOB M 1IN KPECTOBUHBI HA MPOYHOCTh

IIunbl KpecTOBMHBI WM Majiblia CaTe/UIMTOB MIPX PabOTE UCIIBIThI-
BaIOT:
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HanpsAXEHUA CMATUA B MCCTC KOHTAaKTa € CaTCJINIMTOM

Oy = L (5.43)
CM chcll b .
HaTpsDKEHMST CMSITHSI B MECTe KOHTAaKTa ¢ KopItycoM auddepeHiana
P
Opy ==, (5.44)
z cdcl 2

rae d, [, v [, — pa3Mepbl, MpUBEIEHHBIE Ha pUC. 5.19;

HamnpsikKeHue cpesa p
Top == 5 - (5.45)
ZCdC

Honyckaemble Hanpspkenus: cmarus [o, | = 50...60 MIla; cpesa

['ccp] =100...120 MITa. Martepnay KpeCTOBUH 1 OCEU CaTECJJIUTOB — Jie-
rupoBaHHbIe leMeHTupyemble ctanu 18XT'T, 20XH3A u np.

5.3. Begywuin mocr. lMpuBop Ha Beaywme Koneca

5.3.1. HasHaueHue, TUNbI NPUBOAOB 1 TPe6OBaHUA K HUM

Ilepenaua KpyTsiero MoMeHTa ot auddepeHiana K BeayluM Ko-
JlecaM OCYIIECTBIISICTCSI TTOIyoCcsIMU (ITOJIyBajaMi) WM KapIaHHBIMU
nepenayaMu. Ilosyocu mpuMeHSIIOTCS B MPUBOJIE BEAYLIUX HeyIpaBJsie-
MBIX KOJIEC MPU 3aBUCUMOI MOABECKE; KapJAaHHbIE Iepefayu ¢ MPOCThIMU
JKECTKMMU IapHUPaMU IIPUMEHSIOTCS B IIPUBOIC BEAYIINX HEYIIPABIIsI-
€MBIX KOJIeC MPH He3aBUCHUMOM; KapJaHHbIC IIAPHUPHI PAaBHBIX YIJIOBBIX
CKOpPOCTEl MPUMEHSIIOTCS B IPUBOJIE BEMYIIUX YIIPaBIsIeMbIX KOJIeC Kak
MIpY HE3aBUCUMOM, TaK U IPU 3aBUCUMOM IMOABECKEe. TUIThI, KOHCTPYK-
LMs M pacyeT KapJaHHBIX Mepeaady pacCMOTPEHbI B UETBEPTOM pasjefie
JAHHOTO Y4eOHOIo mocoOusi. 31ech K€ pacCMaTpUBAIOTCS KOHCTPYKIIUS
1 OCOOEHHOCTHU pacueTa IoIyoceit (IIoIyBajoB).

Tumbl mosryocei M UX KiIacCu(pUKALusS MO pa3InIHbIM IMPU3HAKAM
npuBeneHbl Ha puc. 5.20.

®nanueBsle moiayocu (puc. 5.21,a) mpencraBisioT coboil Bai, Ha
BHEIIIHEM KOHIIE KOTOPOTO MMEETCs BbINMOJIHEHHBI 3a0IHO ¢ HUM Jia-
Hell 2, a Ha BHYTPEHHEM KOHIIE IITULIEBON yJyacToK 1 Il coeAMHEeHUs
C IMOJIyOCeBOM IlecTepHeto. Takue Mosyocu Halluld HauOoJiblliee pac-
MPOCTpaHEeHNE Ha JICTKOBBIX 1 TPY30BbIX aBTOMOOWIISIX.
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| oayocn |

v
v y

Ilo koHCTpYKIMK | | o HarpysxeHHOCTH
DnaHneBble | | [MomypasrpyxeHHbIE
Becgnannesie | | PasrpysxenHbie

Puc. 5.20. Tursl momyoceit 1 ux kKiraccuGuKaius Mo pa3InIHbIM TTPU3HAKAM

Puc. 5.21. KoHcTpyKIust ¥ cXeMBI TIOJTyoceit: a — (aHiieBast;
6 — GecdaHLeBast; 6 — MONTypa3rpyKeHHasT; ¢ — pa3rpyKeHHast

becdnanneBble moayoc MMEIOT BaJl CO NIIMIIAMUA HAa 000UX KOH-
nax (puc. 5.21,6). BHemHuii KoHell 3 coeAMHEH CO LUIMLIEBON YacThblO
aHIIa KperIeHUs MOJIyoCH K CTyIHUIIe Kojieca, a BHYTpeHHUI | — mist
COCAMHEHMUS CO IIJTUIIAMU TTOJIYyOCEBOI IIECTePHU.

B 3aBUCUMOCTM OT MCITBITHIBAEMBIX ITOJYOCHIO HArpy30K WX Je-
JIST Ha MoJypasrpykeHHbie (puc. 5.21,8) U MOJHOCTbIO pa3rpy>keHHbIe
(puc. 5.21,2). [TomypasrpykKeHHBIE TTOJIyOCH KPOME KPYTSIIIEroO MOMEHTA
BOCIIPMHUMAOT U3rM0aI0Ie MOMEHTHI, BOSHUKAIOIINE TP MPSIMOJI -
HEHHOM IBUXXEHUU aBTOMOOUJISI OT IEUCTBUS TSTOBBIX MJIM TOPMO3HBIX
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CWJI ¥ TIpX IBUKCHNH Ha TTOBOPOTAX, IIPY 3aHOCAX OT AeHCTBHS OOKOBBIX
cuit. Takast TToJIyoCh ONMMpaeTcsi BHEINTHUM KOHIIOM Ha TIOIIIUITHUK 4,
YCTaHOBJIEHHBIN B Oasike 5 3amHero Mocrta. [TomoOHbIe mosyocu HalIu
MpUMEHEHNE B BEIYIINX MOCTaX JISTKOBBIX aBTOMOOWIICH 1 JIETKUX TPY-
30BUKOB. PasrpyxkeHHast moyoch 6 coenrHeHa hIaHIIaMy CO CTYITUIIEH
KoJseca 7, yCTaHOBJICHHOM Ha IIOJYOCEBBIX pyKaBax OaJIkKu 5 MocTa Ha
IBYX (Kak IIPaBWJIO, POJUKOBBEIX KOHMYECKMX) MOAIIUITHIKAX. B Takoii
KOHCTPYKIIMM BCE M3rMOalonie MOMEHTBI BOCIIPMHMMAIOTCS OasKoit
MOCTa, a 4epe3 IOJIyoCh MepeaaeTcsl TONIbKO KpyTaliuit MoMeHT. [1oa-
TOMY B HEil BOZHUKAIOT TOJBKO HAMPSKCHMST KpydeHMsI. Takue Toiry-
OCH TIPUMEHSIIOT B BEIYIIMX MOCTaX TPY30BbIX aBTOMOOWIICH cpeHeit u
OOJIBIION IPY30TTOABEMHOCTH.

K monyocsam, Hapsmy ¢ oOIIMMM TPeOOBAaHMSIMU, TIPEIbIBIISIOT U
crieliuajbHbIe TPeOOBAHNS:

* TIepemayva KpyTSIIEero MOMEHTa K BEAYIIUM KoJjiecaM 0e3 ITyJibcalliu
TIpY M3MEHEHUH YacTOTHI BpalllcHNUS Balia;

* TIpeaoXpaHUTebHble PYHKIIMU ITPU YPE3MEPHBIX TMHAMUYECKUX Ha-
rpy3Kax B IIPUBO/IE.

[IpemoTBpalieHre MyIbCAallMU ITOIyOCE JOCTMTAeTCs 3a CUeT M3-
TOTOBJIEHUSI UX C HEOOXOMMMOI YIJIOBOM KeCTKOCThIO, OMpeneaseMoi
YIJIOM 3aKpydnBaHus. 2KeCTKOCTb ITOJYOCH AOJIKHA OBITh TAKOM, YTOOBI
MaKCUMaJIBHBIN YTOJI 3aKpyYUBaHMSI He TIPEBHIIIAT 8° HA OOWH ITOTOH-
HbII MeTp. [Tpu GoNbIIMX 3HAYEHUSIX YIJia 3aKpyIMBaHUSI TI0JyOCh OY-
JIeT CKJIOHHA K KOJIeOaHMSIM, B TOM UMCJIe Pe30HAHCHBIM, U K ITyJIbCallu1
MOMEHTA U YTJTI0BOIt cKopocTH. [1pu 3TOM He OymeT coOIIomaThCs IIOCTO-
SHCTBO OTHOMWEHWIA M /M = constu ® /®, = const.

[Tpu upe3aMepHBIX Harpy3Kax B TPAHCMUCCHUU, TIPEXKIE BCETO MHEP-
LIMOHHBIX, TTOJIYOCH BBITIOIHSIIOT IIPEeIOXpaHUTEIbHbIC (DYHKIINH, SBIISI-
sICh HanboJIee C1abbIM 3BEHOM 10 IIPOYHOCTH B BeyIieM MocTy. Pa3py-
11asICh, ITOJYOCh MPeIoXpaHsIeT OT MOJOMOK JIeTay TJIaBHOI Iepenayn,
KOTOpBIE CJIOKHEE IT0 KOHCTPYKIIMU 1 TOPOKE B U3TOTOBICHUMN.

5.3.2. PacueTt nonyoceii

[Tonyocu paccuuTHIBAIOT MO KaXKIOMY U3 TPeX Harpy30UHBIX PEKU-
MOB, TIPUBEICHHBIX B IIEPBOM pas3zeie HACTOSIIErO y4eOHOTO ITOCO0uS:
TIPY TTPSIMOJIMHEITHOM IBUKEHUU C MAKCUMAaTbHOM TTPOAOJBHOMN CUIIOM
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MPU OTCYTCTBUU ACUCTBUSI OOKOBOI CUJIBI, IIPU TIOJTHOM 3aHOCE aBTOMO-
OWJISI B YCIIOBUSIX CyXOTo acaabra M OTCYTCTBUS IEHCTBUS TIPOIOJIBHOMN
CUJIBI ¥ TIPU IMHAMUYECKOM Harpy>KeHuH KoJsiec. PacueTHble cxeMbl Ha-
TPYKEHUSI TTOJTyPa3TPYKEHHBIX U MOJTHOCTHIO Pa3rpyKeHHBIX MOIyoCceit
MpUBEACHBI Ha puc. 5.22.

\\\\'.\\\\‘

A
by

= v i,

Puc. 5.22. PacueTHas cxeMa IoJjiyoceii:
a — TIoJIypa3rpykeHHOM, 6 — pa3rpykKeHHOM

ITonypasrpy:keHHasi noJyoch (puc. 5.22,a) pacCUuThIBaeTCS Ha MPO-
YHOCTb MPU U3TUOE U KPYUYEHUH.

Ilpu npamonuneiinom deuxceHuy aBTOMOOWIISI U3TUOAIOIINIL MOMEHT
OT CWJI, NEWCTBYIOIIMX B BEPTUKAILHOW (R) M TrOPU3OHTAILHOM (P,)
TJTOCKOCTSIX Ha Tuiede b 1Mo OTHOIIEHUIO K TTOAIIUITHUKY KoJjleca, ompe-
JEJIUTCS TT0 (hopMyIie

120



M,, =b\R:+P} (5.46)

Kpyrsiuii MOMEHT OT cuiibl P, NEACTBYIOLIEH Ha IIeYe T, OTIpe/e-
JuTcs o hopmyie

M =Pr,. (5.47)
IMpononbHag cuna P, (TAroBasg ¥ TOPMO3HAsA) ONPENENAETCH Kak
npeziebHas 10 CUETUIEHUIO KoJiec ¢ foporoi: P =R ¢, tne ¢ = 0,8.

CrnoxHoe HaMpsakKCHUEC OT u3ruba u KPpYy4C€HUA OIIPCACIUTCA

M, + M,

014>
rae d — ANaMeTp CCUCHUA IMOJTYOCH ITOA IMOAIIMUITHUKOM.

oy = , (5.48)

Ilpu noanom 3anoce asmomobuass N3TUOAIOLIMI MOMEHT OT ACHCTBUS
HOPMaJIbHOM R, 1 OGOKOBOW peakiuii Ha JIEBOM W TIPABOM ITOJYOCIX
(puc. 5.22) Oynet paBeH

M _ =R b+ RyHK uM_ =R,b— Ryer.

n3

Hanpstxenue uzruoa
R,bxR 1,

014>
I1pu niepeesne KoJieca yepe3 MPETsITCTBUE BOZHUKACT OUHAMUUECKAS

(5.49)

61/13

Haepyska OT IecTBust Cuitbl R k , Tiie k, — Koo GUIMEHT TMHAMUYHOC-
™ k = 1,75 — 1st IeTKOBBIX aBTOMOOMIIEH; k = 2,5 — JUIsl TPY30BBIX
aBromoOuIeit; k, = 3,0 — st caMOCBaJIOB.
Harmpstkerue n3ruoda mojyocu B 3TOM pekKruMe
_ Rk,
0,1d*
IToaHOCTBIO pa3rpyzKeHHAs TIOJYOCh PACCUMTHIBACTCS TOJBKO Ha KPYy-

(5.50)

GI/B

YCHUC 110 HpO,Z[OJ'[LHOﬁ cuie P + € ONPEACIICHUEM HATIPAXKCHUA KPYUCHM:A

PTVH
T =2 (5.51)

IMomyocu wm3roraBmmBaOT w3 crajmeid Mapok 30XI'C, 40X,

40XHMA, 40XMA. Jlonmyckaemble HaIPsSIKEHUSI COCTABISIIOT: U3ruda —
[o,,] = 600...800 MITa, kpyueHus [T, = 500...600 MTIA.

Ipu pacuerax Ha MPOYHOCTH IO HATIPSIKEHUSIM U3TM0a U KPYIeHUS
HEOO0XOOMMO 3HATh OUaMeTp moiyocu d. Ha mpensapuTelbHOM 3Tane
€ro peKOMeHyeTcsl BbIoupath o opmysie
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d=a\My, (5.52)

rae a = 0,62...0,64 mis mosypasrpykKeHHbIX moixyoceit, a = 0,46...0,5 —
JUISI pa3rpy>KEHHBIX MMOJIYOCEH;

M =05M,_UUm (1+k). (5.53)

emax “x Zr

ITockobKy MOJyOCh paspyllaeTcsl B MeCTe Iepexoia CTepPXKHS B
LIJTMLBI, TO IO/ IIUIMIIEBOM y4acTOK yBeInuuBaloT auameTp Ha 10...15%,
T.e. d =(1,10...1,15)d. Komn4yecTBo HIIMLEB Ha MOJIYOCH BHIOMPAIOT
okoJto 10 1151 mmostypasrpyKeHHbIX mosyoceit u 16...18 mis pasrpykeH-
HbIX. [IJIMHA HUIMIEBOM YaCTU BBIOUPACTCS C Y4ETOM BbIxoaa (hpe3bl IIpu
00paboTKe M MO OTHOLIEHUIO K auameTpy paBHa L =1,3d . Hlnuisl
pacCcUYMTHIBAIOTCSI HA CPe3 M CMsATUE o MOMeHTY (5.53) ¢ yueToMm cpea-
Hero auameTpa liuia. Jomyckaemble HAIIPSDKEHKS B pacyeTax IpUHU-
MaloTcs: cpe3a — [’L‘Cp] =70...80 MIIa, cmarua — [o, ] = 200 MITa.

KecTkocTh rosyoceit OLIeHUBAIOT MO YTy 3aKPYyYUBaHUSI

0= 180° ML
n Gl

rae L — JUTMHA TTOJyOCH, 3aMepeHHas OT (hIaHLa 10 CePeaHbBI IUTULIEBOI
2

vactu; G = 85 I'lla — momyns ciura; J,, = a5 MOMEHT MHEPIINH.

(5.54)

JlonmyCTUMBIA yrojl 3aKpyd4MBaHMUS Ha OJHOM METpPE IIOJYOCHU CO-
crasisier 8°.

[MonmMnmHUKY MOJyocel MM CTYMHUI] KOJIeC BBIOMPAIOTCSI TOJIBKO
IUIST pexXrMa MPSIMOJIMHEHOTO NBUKEHUSI C YIETOM IIPe00Iagalonmx
PEXUMOB IBVKECHUSI, SKCIUTyaTallMOHHBIX HArPy30K U YaCTOTHI Bpallle-
Hus1. Peakiinu B oropax MOIIIMITHUKOB OIPEIEISIOTCS U3 BhIPAXKCHUIA:

IUIS TIOJTypasrpyKeHHo mojyocu (puc. 5.22,a)

R =P [R2 4 P2 (5.55)
a

JUJISI pa3rpykKeHHoi moayocu (puc. 5.22,0)

d c
Rc=c+dm; RDzmm. (5.56)

PacuerHas yacTtoTa Bpall€HUA KOJICL MOAIIMUITHUKA ONIPEACTIACTCA

10 CpeIHEe CKOPOCTU IBUKEHUST aBTOMOOMIIS ch =0,6V . Meronuka
pacyeTa NOAIIUITHUKOB pacCMOTpeHa B 1. 3.2.3.
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BOHPOCbI ANA CAMOKOHTpONA

. Kakue ObIBalOT TUIHI TJIaBHBIX ITepenay?
. Kakue texnuueckue TpeOOBaHUSI NIPEABSBISIOTCS K [JIABHBIM IIE€pe-

magam?

. HazoBuTe KOHCTPYKTHUBHBIC MPU3HAKU TMIIOMTHON IJIaBHON Mepeaayn.

4. Kakue ObIBalOT KOMITOHOBKM JIBOMHBIX TJIaBHBIX ITepenayd?

7.
8.
9.
10

I1.
12.
13.
14.
15.

16.
17.

. Kaknmu cnocobaMu MOBBIIIAIOT KECTKOCTh y3J1a KOHUYECKOM 11ec-

TepHU?

. Kakue MaTepuajabl UCITOJIB3YIOTCA ITPU M3IrOTOBJICHUN JIeTaJIEN TJ1aB-

HBIX TIepeaay?

B yeM ocobGeHHOCTH pacyeTa MOAIIUITHUKOB INIaBHBLY Tiepeaay?
KakoBo HazHaueHUe MexxoceBoro nuddepeHmana?

J1J1s1 yero CJIy>KUT MeKKOJeCHbIN auddepeHuman?

. Kakue ObIBalOT KOHCTPYKLIMM MEXKOJIECHBIX M MEXKOCEBBIX AU de-
peHLuaaoB?

Kak Bimmster TpeHue B nuddepeHIInaie Ha SKCIUIyaTallHOHHbIC Ka-
YyecTBa aBTOMOOMIs?

Kakwne HampsoKeHUSI MCTTBITHIBAIOT HeTaiu nuddepeHIInanoB?
Kaxkue ObIBatOT TUIIBI TOJIyocei?

Kakue Harpy3ku MUCHBITBIBAIOT MOJHOCTBIO pa3rpy>kKeHHasi U Haro-
JIOBUHY pa3rpyKeHHasI ITOJIyOCH?

O0603HaYbTe JOIMYCTUMEBIN IWAITa30H YIJIOB 3aKPYIWBaHUS ITOJIY-
OCEH.

M3 Kak1x MaTepralioB U3rOTaBIUBAIOT TTOIyOCH?

B yem ocobGeHHOCTH BbIOOpA MOAIUITHUKOB MOJIyoceii?
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6. XOAOBAA YACTb. MOCTbI

6.1. HazHauyeHune N TUMNbI MOCTOB, TPe60BaHNA K HUM

Moct npeacrapisgeT coboii METAUTMYECKYIO OaJIKy C YCTaHOBJIEH-
HBIMU Ha HEe#l KoJiecaMu U CITY>KUT IJ1s1 TOAAePXKaHUsI HECYIIE CUCTEMBbI
aBTOMOOMJIA (Ky30Ba WJIM paMbl). B mpoliecce IBMKEHMST aBTOMOOMIIS
OHU BOCMPUHMMAIOT BepTUKAJbHBIE, ITPOAOJbHbIE U TTONEPEYHbIe YCU-
qust. Knaccudukaiuss MOCTOB MO UX PACITOJIOXEHUIO Ha aBTOMOOWJIE 1
TUITY KOJIEC ITpUBeieHa Ha puc. 6.1.

.

Io pacronoxeHuro Ha aBTOMOOMITE | | Mo Ty ycraHaBIMBaeMBIX KOJIeC |
[lepennue | | Benymue I‘_
3anHue | | VYipasisembie |<7
IIpomesxyTodHbIe | Komb6unnpoBaHHbIe |4_
(cpenume)
| [lonnepxusatomnue

Puc. 6.1. Tunb! u ki1accuduKaims MOCTOB aBTOMOOMIISE

Bedywuit mocm coeauHEH C BeAyUIMMHU KOJecaMM aBTOMOOWJIS.
B 3aBuCcHMMOCTH OT pacIiOIOXEHUs BEIyIIMX KOJIEC BEAYIIMMH MOTYT
OBITh TOJILKO 3aJHUI MOCT; TOJIbKO TMepeIHUI; CPeAHUIN 1 3aIHUI MOC-
THI; BCE€ MOCTHI (Ha MOJHOMPUBOJIHOM aBTOMOOUJIE).

Ynpaeasemoiii mocm coemMHEH ¢ BEIOMBIMM YIIPaBISIEeMbIMUA KOJIE-
camu. Ha aBTOMOOMIISIX 3TO, KaK MpaBujo, rnepenHue Mmoctol. Ha rpy-
30BbIX aBTOMOOMIISIX, aBTOMOOUJISIX ¢ KOJIECHOM (hopMynoit 8x8 mMoryt
OBITH YIIPABISIEMBIMU JBA ITEPEAHUX MOCTA.

Kombunuposannvim Ha3bIBaeTCSI TAKOW MOCT, KOTOPbIN OJTHOBPEMEH -
HO SIBJISIETCS YIIPaBJISIEMbIM U BeAyIIMM. TaKUMM MOCTaMU 000PYIYIOT-
CsI TIepeTHEITPUBOIHBIC JICTKOBBIC aBTOMOOMIIN, TIOJTHOIIPUBOIHBIC JICT-
KOBBIE U TPY30Bble AaBTOMOOWIIN.
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Tlododepicusarouyum Ha3bIBAIOT TAKOW MOCT, HA KOTOPOM YCTaHOBJIE-
HBI BeIOMbIe KoJjieca, He SIBJISTIOIIMECS YITPaBIsieMbIMU MJIU BEIYIIIUMMU.
Takue MOCTbI B OCHOBHOM NMPUMEHSIIOTCSI Ha TIPULIETIaX U MOJYIIpHUIIe-
1Max, MHOTOOCHBIX TPY30BBbIX aBTOMOOWIISIX, B KaYECTBE 3aJHETO MOCTa
MepeTHETTPUBOIHBIX aBTOMOOWIICIHA.

K MocTaM npeabsIBIISIOTCS eIy IoIIre CrielinaabHble TpeOOBaHUS:
— TIpY BBICOKO¥ MMPOYHOCTHU M KECTKOCTU — MUHUMAaJTbHAsi Macca U Ma-

JIble Ta0apUTHI;
— 3aJaHHbIe U CTaOWJIbHBIE YIJIbl YCTAHOBKU YIPABISEMBIX KOJEC U
LIKBOPHEN (0ceil moBOpOTa) KoJiec.

ITockombKy Ha 6OJIbIIIEl YaCTH aBTOMOOMIIC MOCTBI OTHECEHBI K He-
MO/IPECCOPEHHBIM YacTsIM U C HECYIIEel CUCTEeMO COEMUHEHBI MOABEC-
KOI1, Macca MOCTa UMeeT BaxKHOE 3HAaYeHUE B YACTH €€ BIIUSHUS Ha TUIaB-
HOCTb Xofa. BriosiHe nmpuemiieMo, eciii Macca BeIyllero MocTa rpy30Boro
aBTOMOOWJISI OT cyxoil mMacchl 1maccu cocrasisier 10...15%, a J1lerkoBbIX
aBToMoOwmielt — 3...5%. CHIXKeHre MacChl MOCTa MIPUBOJIUT K YMEHbIIIE-
HUIO HETOJIPEeCCOPEHHBIX YacTeil aBTOMOOWIIS, YIIy4dIIeHUIO TUIABHOCTH
XOJ1a, CHUXKEHUIO AMHAMUYECKUX Harpy30K Ha JIeTaau XO[0BOI YaCTH.

JI1s1 CHUKEHUST MacChl BEMYIIETO MOCTA TIPUMEHSIIOT CIIeIyIolne
KOHCTPYKTHBHBIC PEIICHUST:

— 0aJIKy MOCTa M3rOoTaBAMBAIOT U3 MOAUMDUIMPOBAHHOTO YYryHA WU
ATIOMUHUEBOTO CITJIaBa BMECTO KOBKOTO UYTYHa;
— JIeJIaloT OaJIKy CBapHYIO M3 IITAMIIOBAaHHOM JIMCTOBOM CTaJIH.

[aGapuThl BeayIiero MocTa BIUSIOT Ha BEIMUMHY TOPOKHOI'O ITPOCBE-
Ta, BHICOTY PACITOJIOKEHMUSI IIEHTPa MAaCChl aBBTOMOOWJIS, a CJIEIOBATENILHO,
Ha TIPOXOAMMOCTb U YCTOMIMBOCTh. OCHOBHOE BIIMSIHUE Ha TabapuTHBIE
pa3Mepbl BelyllIero MOCTa OKa3bIBaeT TUM TJIaBHOU nepenadu. [Ipume-
HEeHME Ha TPY30BbIX aBTOMOOWJISIX pa3HECEHHBIX TJIABHBIX Tiepeaay odec-
MeYnBacT MUHUMAaJIbHbIC Ta0APUTHI BEAYILIETO MOCTa, TTIOCKOJIbKY B OajiKe
YCTaHOBJIEHA TOJILKO LIEHTpaJIbHAsI KOHUYecKast 3youaTasi rnapa.

Banka Bemyiero mMocra JA0/KHA UMETh BBICOKYIO JKECTKOCTb, UTO
obecrieyrBaeT HEOOXOAMMYIO HAJeXKHOCTb M ITOJITOBEYHOCTh TJIABHOM
nepenauu, guddepeHiana U mojayoceit. Beaymmii MocT He HOKEeH
MMETb MAKCUMAJIBHBIN CTaTUYECKU Mporud d6aiku 6ojee 1,5 MM Ha 1 M
KoJien aBToMOOMIIs. [IpeBbillieHre 3TOil HOPMBI MOXKET BBI3BaTh Hapy-
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IIeHUe 3alleIUICHNs IIecTepeH MIaBHOM nepenaun u auddepeHnmaia u
JOTTOTHUTEBHBIN TTPOTHO TTOTyOCeA.

[IItamMmoBaHHas U3 JTMCTOBOM CTaIX U CBapeHHAs U3 IBYX IMOJIOBUH
Ganika (puc. 6.3,8) UMeET JOCTATOUHO BBICOKYIO KECTKOCTh, U3rOTABJIU -
BatoT ee u3 ctanu mapok 10km, 12I'C, 17I'C ¢ TonmuHo#i aucta 3,5 MM
JIJIS JIETKOBBIX M 13 MM JIST TPYy30BBIX aBTOMOOMIEH. [J19 MOBBIIIEHUS
JKE€CTKOCTH TTPAKTUKYIOT IMIPUBAPKY YCHIMBAIOIINX KOJICII.

Jlutele Hepa3pesHble OaJIKM Bemaylero mMocta (puc. 6.3,0) MMeEIoT
BBICOKYIO >K€CTKOCTb MPH TOJIIMHE CTeHOK 8...10 MM. JlonoHUTEIbHOE
YCHJICHHE KEeCTKOCTH OCYIIECTBIISIIOT 32 CUET BHYTPEHHMX IIEPETOPOIOK,
HCTIOJTB3YEMBIX B KAU€CTBE OTIOP 3aIIPECCOBAHHBIX ITOJIYOCEBBIX PYKABOB.

OT XeCcTKOCTH 0ajJ0K YIIpaB/sSIeMbIX MOCTOB 3aBUCUT TOYHOCTh yCTa-
HOBKM TIEPETHNX KOJIeC, COIIPOTUBICHNE KAaYeHUIO, YCTOMIMBOCTD U YII-
PaBJISIEMOCTD, TOIUTMBHASI 3KOHOMWYHOCTE aBToMoOWIs. [ToaToMy 6amku
VIIPaBJISIEMbIX MOCTOB I'PY30BbIX aBTOMOOWJICI [e/IaloT KOBAaHHBIMU M3
YIJIEPOIUCTHIX CTaJIeH C IBYTaBPOBBIM CEUCHHEM, UYTO IIPU MIUHUMATLHOM
Macce JaeT BBICOKYIO KECTKOCTh B BepTHKaJIbHOM HampapieHnu. [Ipe-
JeTbHBIE TIPOTUOBI OAJTOK YIIPaBISIEMBIX MOCTOB COCTABJISIIOT 2...3 MM.

6.2. Beaywne moctbl

Benymnit MocT mpencTaBisieT co0O0i MyCTOTENYIO OalKy ¢ YCTaHOB-
JICHHBIMU Ha TTOIIIUITHUKAX CTYITUIIAMU Kosiec. BHyTpu 6aiiki MocTa pac-
TIOJIOKEHBI TJIaBHas nepenava, nruddepeHInan U Mojayocu. TUITel Bemy-
LIMX MOCTOB, IIPUMEHSIEMbIX Ha aBTOMOOWJISIX, IIPUBEICHBI Ha puc. 6.2.

Bexymmii moct

v v

ITo koHCTpYKLIUK Ilo Tuny noasecku ITo cnocoGy
Oanku U3rOTOBJICHUSI OAJIKU

Pazbemubie Hepaspesnoit IlItamnoBanHast

Hepaszbemubie Paspesnoit

Puc. 6.2. Tunbl 6an0K BeaylIero MocTa
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Puc. 6.3. bajnku Beaylyx MOCTOB: @ — pa3beMHast 0ajika; 6 — JuTast
Hepa3beMHasl; @ — IITaMITIOBaHHas CBapHasi HepazbeMHasl; 1 — KOXyx; 2, 3 —
NIBE MMOJIOBUHBI 0aIKM; 4 — TUIOIIAaAKK KPEIIEHUsT peccop; 5, 6, 12 — duaHIbl

KPETUICHHsI OTTIOPHBIX IIIUTOB TOPMO30B; 7 — YalllKa MPY>XKUHbI OABECKU;

8, 10 — KpOHIITEIHBI KPETJICHUS TTPOAOJbHBIX PHIYaroB MOIBECKU;

9,13 — 6anku; 11 — Tpyba (monyoceBoii pykaB)

Kaptep pazbemHoro Beayiiero mocra (puc. 6.3,a), COCTOSILIMI 13
IBYX ITOJIOBUH 2 1 3, 00BIYHO OTJIMBAIOT U3 KOBKOTO UyTyHa. B oTBepcTHs
MoJIy0aIoK 3ampeccoBaHbl CTaJIbHbIE TPyOUaThie KOXYXM Iojyoceid 1.
K HuM npuBapeHbl OMOpHBIE IUIOLIANKU peccop 4 U (iaHIbl Kperuie-
HUSI OITOPHBIX IIIUTOB TOPMO3HEIX MEXaHU3MOB 5. B mrepegHeii vacTu Ta-
KOU 0aJiky mMeeTcs (hjiaHel KpeIJIeHUsT XBOCTOBHMKA TJIaBHOM mepena-
yy. Takye MOCThI IIPUMEHSIIOTCST Ha JISTKOBBIX aBTOMOOMJISIX M TPY30BbIX
aBTOMOOMJISIX MaJIOM M CpeTHEN IPy30ITOAbEMHOCTH.

HepasbeMHbIe 0allky BeOylIero MOCTa W3 CBapEeHHBIX IITAMIIO-
BaHHBIA IIOJIOBUH BBIIOJHSIETCS B BUIE LieJbHOU Oanku (puc. 6.3,0),
MMEIOIIell TpydyaToe cedeHUe. B mepemHeit yacTu Takoil OalKu ycra-
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HaBJIMBaeTCs TJIaBHas repenadya ¢ AudbepeHInanoM, a 3amHss 4acTh
3aKpbIBaeTCs KpbIKoi. K Gajke mpuBapuBalOTCS OTOPHbBIC YalllKU
MPYKUH 7 TIOABECKH, (hIaHIIbI KPETLJICHUST OTTIOPHBIX IIIMTOB TOPMO3HBIX
MEXaHU3MOB 6, KpPOHIUTEHHBI 8 1 10 KperjieHus HAaIPaBJISIIOLIUX phlya-
TOB IMoIBeCKM. Takue OaiKu IMOoTydnId TpUMEHEeHUE B BEAYIIIMX MOCTaX
JIETKOBBIX aBTOMOOMJIEH M B MOCTaX I'PYy30BBbIX aBTOMOOWJIC Mayioil u
CpemHel TPy30ITOIbEMHOCTH.

HepasbeMHble 0ajdkyd Beayllero MocCTa, IMpeacTaBiIeHHbIe Ha
puc. 6.3,6, U3roTaBJIMBalOT METOJOM KOBKM M3 YyryHa WiM ctaiu. bai-
Ka 13 Takoro MocTta 0OBIYHO IPSIMOYTOJIBHOTO ceueHus. B momyoceBbie
pyKaBa 3arpeccoBaHbl TpYOHI 11, M3rOoTOBJIEHHBIE N3 BEICOKOKAYECTBEH-
HBIX JISTUPOBAHHBIX CTajieli, HA KOTOPbI€ YCTAHABIMBAIOTCS CTYITMIIBI
konec. K dmanmam 12 Kpemsarcst ormopHBIe IITATH TOPMO3HBIX MEXaHM3-
MOB. LlenbHOMUTHIE OaJIKM BEAYITMX MOCTOB MPUMEHSIOTCS Ha Ipy30-
BBIX aBTOMOOMIISIX OOJIBIION Ipy30MoaAbeMHOCTA. OHY UMEIOT BEICOKYIO
MPOYHOCTH M 3KECTKOCTh, HO OTJIMYAIOTCS OOJIBIIMMH BECOM U Tabapu-
TaMu. BMecTe ¢ TeM Takue BemyIre MOCThI OoJiee yIOOHBI B 9KCILTyaTa-
1IMHY, TaK KaK IIpY pEeMOHTE IJIaBHOM Tepenaun U nuddepeHIiana ux He
TpedyeTcsl CHUMATh C aBTOMOOWJIA.

Puc. 6.4. 3aguuit Bemymmii Moct aBToMoomiast KamMA3: 1 — 1raiioa;

2 — KOHTpraika; 3 — cTynuia; 4 — canyH; 5 — Beayluui Ban; 6, 7,
12 — mecrepHu; 8 — KapTep MaBHOM nepenayu; 9 — 6anka; 10 — caTesuT;
11 — kpectoBuHa; 13 — kopnyc nuddeperimana; 14 — rmoayock; 15 — raiika

Ha puc. 6.4 mpuBeneHa KOHCTPYKIIMSI 3aIHETO BEAYIIEro MOCTa
IPY30BOTO aBTOMOOWIISI C HEPa3pEe3HOM GaKOi, NMMEIOILIETO CTAITBHYIO
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CBapHYIO 0asKy 9 ¢ mpuBapeHHBIM K Helt (hiaHIIeM IJIsT KpeTUIeHUST Kap-
Tepa I1aBHOI nepenauun u nuddepenunana 8. [NaBHasg nepegava 1eH-
TpajbHasl ABOIHAS, COCTOSIIAS U3 KOHUYECKOMN Maphl CO CIIUPaTbHBI-
MU 3yObSIMHM M Taphl MWIMHAPUICCKUX IIECTEPEH ¢ KOCHIMU 3YObSIMMU.
HuddepeHan KOHUIECKUI, CMMMETPUYHBIN, MaJTOTO TPEHUS, YEThI-
pexcaTe/mnTHBIA. BHyTpr Kopryca 13 HaxoauTcst KpectoBuHa 11 ¢ ue-
TBEIpEMS caTesmiuTamu 10, IBe mojyoceBhIe IecTepHU 12, yCTaHOBICH-
Hble Ha 1uMLax nojyocei 14. IMoayocu 14 ¢paaHueBbie pa3rpy>keHHbIE,
CoeMHEHHbBIe (DJIaHIIaMU CO CTYMUIIaMU 3, KOTOpPBIE, B CBOIO OYEPE/b,
YCTaHOBJICHBI HA IBYX KOHMYECKUX MOIIINITHIUKAX, 3aKPETUICHHBIX Taii-
Kol 15, 3amMKoBoO# 111aii00# 1 1 KoHTpraikoit 2.

6.3. MNepepgHuin ynpaBnsaembiit MOCT

IepenHuii yrpasisieMblii MOCT TIPEACTABISECT COOOM MOMEPEUHYIO
0aJIKy, K KOTOPOM IIAPHUPHO KPETSTCs MOBOPOTHBIE LATbbI YITpaBIsi-
eMBbIX Kojiec. KpyTsinit MOMEHT K TaKMM MOCTaM He TIOABOAUTCS, OHU
TTOIIEPKUBAIOT HECYIIYIO YacTh aBTOMOOMIISI M 00ECTIEYMBAIOT €T0 TT0-
BOPOT. [IpMMEHSIIOTCST 3T MOCTBI Ha JIETKOBBIX M TPY30BbIX aBTOMOOM-
JISIX C KOJIECHBIMU (hopMyTaMu 4X2, 6x2 1 6x4.

Puc. 6.5. [lepenHue ynpasisieMble MOCTBI: @ — C HEpa3pe3HOoil 0aIKoii;
6 — ¢ pa3pe3Hoii basikoii; 1 — KoJjieca; 2 — moBopoTHasi uariga; 3 — MoBOPOTHBII
LIKBOPEHbB; 4 — GaJika; 5 — peccopa; 6 — CToiiKa; 7 — MpyKMUHa MOABECKHU
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B 3aBucMMOCTH OT THIIA MOOBECKM MEPEIHUX KOJIEC YIIpaBIsieMbIe
MOCTBI MOTYT OBITh Hepa3pe3Hble U pa3pe3Hbiec. HepaspesHble ympas-
JisseMble MOCTBI (pHC. 6.5,a) yCTaHABIMBAIOTCSI HA aBTOMOOMJISIX C IIepe-
IHe# 3aBUCUMOI TTOIBECKOM. B Takmx MocTax Kojeca HeTIoCpeICTBEHHO
CBSI3aHBI ¢ OAJTKOI 1 ITepeMellleHIEe OHOTO KoJjieca B BEpTUKAITbHOM Ha-
MnpaBJIeHUM BIUSIET Ha MepeMelleHue apyroro koneca. [1pu paspesHoii
Gaike (puc. 6.5,0) ynpasisieMble Kojleca ¢ HEll He CBSI3aHbI U UX IIepeMe-
IIEeHWE B BEpPTUKAJILHOM HaIlpaBJICHUW HE 3aBUCHUT APYT OT IpyTa.

IlepenHuii yripaBisieMblii Hepa3pe3Hoi MocT (puc. 6.5,a) mpeacras-
JIIeT co00li 0aJIKy 4 ¢ yCTaHOBJICHHBIMU IO KOHIIAM ITOBOPOTHBIMH 11AIT-
(amu 2. Takue 6aJIK1 U3roTaBIUBAIOT METOJOM KOBKHU U3 YIJIEPOIUCTHIX
cTajeil 0OBIYHO IBYTaBPOBOTO ceueHus. CpeaHsIsl YacTh OaIKu BBITHYTa
BHU3, YTO TIO3BOJIAICT HIKE PACITOJIOXWTH IBUTATEIb, IIOHU3UTD IICHTP
Macchl aBTOMOOWJISI, 32 CUET Yero MOBBICUTH €r0 YCTOMYMBOCTL. B 60-
ObIIIKaxX OaJKM HEMOABMXKHO 3aKpeIJIeHbl MOBOPOTHBIE IIKBOPHU 3,
C KOTOPBIMHU, B CBOIO OUepelb, COEMMHEHBI ITOBOPOTHHIE Hardbl 2. Ha
TIOBOPOTHBIX Hardax Ha MONIIMITHUKAX YCTaHABJIMBAIOTCS CTYITHIIBI
nepenHux kojec 1. 3a cyeT moBopoTa 1and BOKPYT IIKBOPHE odecrie-
YUBaETCS yIIpaBJIcHNE aBTOMOOMIIEeM Ha moBopoTax. CoeqnHEHNEe MOCTa
C HEeCyIIeil YacThio aBTOMOOMJISI TIPOU3BOIUTCS C TIOMOIIIBIO peccop 3.

KoHcTpyKiius repeaHero yrnpassseMOro MOCTa ¢ Hepa3pe3Hoii ba-
Koit aBromo0mis MA3 nipuBeneHa Ha puc. 6.6. baika 5 Takoro Mmocta
KOBaHHas U3 CTaJIM C IBYTaBPOBBIM CEUEHUEM C TTPOTHMOOM BHU3 B CpEI-
Heit yactu. C MOBOPOTHBIMU Harichamu 9 Oajgka coeauHeHa MOBOPOT-
HBIMU IIKBOPHSAMU 2, UMEIOIINMU B CPEIHE YacTH KOHYCHYIO (hopMYy.
[IIxkBopHM 2 CTYIIEHYATOro JUaMeTpa YCTAHOBJIEHBI B BUJIBYATHIX TTOBO-
poTHBIX Landax 9 Ha OPOH30BBIX BTYIKaX 19 M 3aKperieHbl ralikaMu.
B HmkHeit yacTi 060MX TTOBOPOTHBIX 1ATI(h 3aKpeTUIeHbl TTOBOPOTHBIE
pblYaru 7 ¥ BEpXHUIA TTOBOPOTHEIN phIyar 4 TOJbKO B JieBoi mamde. Ha
mandax Ha ABYX POJMKOBBIX MOMIIUITHUKAX 11 1 12 yCTaHOBIEHHI CTY-
MUILIBI 8 ¢ TOPMO3HBIMU O0apabaHaMU U KojecaMu. [ToAIIMITHUKH KOJec
3aKperuieHbl ¢ MOMOILbIO raliku 13, koabla 14, maitosl 15 1 KoHTpraii-
Ku 16. C IOMOILBIO 3TUX KPEIIEXKHBIX I€TaJICi OCYILECTBIISIETCSI PEryJin-
POBKa 3aTsKKU TONIIMITHUKOB KOJIeC.
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Puc. 6.6. I1epennuii yripasisieMblii MOCT aBToMo0mIst MA3: 1 — GouT;
2 — IIKBOPEHb; 3, 6 — pyneBble Taru; 4, 7 — pbiyaruy; 5 — 6ajika; 8 — cTynuia;
9 — nanda; 10 — xonnak; 11, 12, 17 — nopmunHuky; 13 — raiika; 14 — Koib1o;
15 — mraii6a; 16 — koHTpraiika; 18 — npoknanka; 19 — Bryika

Ilepennuii pa3pe3Hoit MocT (puc. 6.5,0) peacTaBiIseT coboi Oa-
Ky WIM TionepeuyunHy (MmoapaMHUK) 4 ¢ MpUKPEIJIeHHOM K Hell ¢ obeux
CTOPOH MOJABECKOI KoJjiec 7 1 ymnpasisieMbIMU Kojiecamu 1. banka unu
rnomnepevyrHa KPenuTces K Ky30BY aBTOMOOWIS U MTpeIHA3HAYeHa AJIs 3a-
KpeIJIeHUsI Ha Heil [BUraTesl. YCTaHOBKA MepeIHUX KOJIeC MOXET ObITh
IIKBOPHEBasl WIM OeCIIKBOpHeBas. B mepBoM ciryyae TTOBOpPOT yIpaB-
JISEMBIX KOJIEC OCYILECTBIISIETCS BOKPYT IIKBOPHS, BO BTOPOM ClTy4ae —
BOKPYT MOBOPOTHOM CTOMKH 6.

Ha puc. 6.7 npuBeneH mnepeaHMii yrpabisieMblii MOCT C pa3pes-
HOM 0aJIKOii JIETKOBOTO aBTOMOOWJIS C HE3aBUCUMOU OeCIIKBOPHEBOM
noaseckoii. OCHOBHOM JeTajiblo MOCTa SIBJISIETCSl MonepeuyrHa 4, u3ro-

131



TOBJICHHAs B BUC IITAMITOCBAPHON KOHCTPYKIIWHU M3 JIUCTOBOM CTaIn
C BBITHYTOI BHU3 cpelHei JacThio. K momepeunHe 4 ¢ OMOIIBIO BepX-
HEro 3 M HUKHETO 5 phIYaroB MOJBECKH, CTOEK 2, IPYKUH 6 1 aMOpPTH-
3aTOPOB 7 TTOBEIICHEI MIEpPeIHIE YIIpaBIsieMble Kojieca. Bech repegHmit
MOCT B COOpaHHOM BHJI€ KPETTUTCS K KY30BY aBTOMOOWIIS.

Puc. 6.7. TlepenHuii pa3pe3HOil YIIPaBJIsSIEMbI MOCT JIETKOBOTO aBTOMOOMJIS:
1 — cynmopt TopmMo3a; 2 — cToiika; 3, 5 — peluaru; 4 — rorepeunHa;
6 — npy>kuHa; 7 — aMOpTU3aTop; 8 — TOPMO3HOI IKCK; 9 — cTymuLa Koyeca
Jns co3npaHusl HaMMEHbIIEro COMPOTUBIEHUST IBUXKEHUIO, YMEHb-
LIeHMST U3HOCA IIMH, CHUXKEHUS pacxoja TOIJIMBa, o0ecreueHusl cTa-
OMIM3ALINH YIIPABISIEMBIX KOJIEC OCH IIKBOPHEH (MJIM OCH TIOBOPOTA) 1
KoJieca yCTaHaBJIMBAIOT C OTIPEAEIEHHBIMU YIJIaMU B IPOCTPAHCTBE.
Yenvt ycmanosxu wixeopueii (oceit nosopoma) u ynpasisemvix Ko-
Jec TIpUBEIEHBI Ha puc. 6.8. YmpasisgeMble Kojeca yCTaHABIMBAIOTCS
¢ passana 0. (puc. 6.8,a), 4TO 0beCreUnBAET BEPTUKATLHOE MOJNIOKEHUE
KOJIeC TI0 OTHOLIEGHUIO K IOpOoTe Mo Harpy3Koi nmpu aedopmaunu aeta-
JIeH repeaHero MocTa. YroJ pa3Bajia Ha aBTOMOOWISIX Pa3IMYHOTrO TUIIa
M KJjlacca BbiOvpaetcs B npeaenax 0...2° u odecreuynBaeTcs COOTBETCTBY-
JOIIMM HAKJIOHOM ITOBOPOTHON Lam(bl MO OTHOLIEHUIO K OajJKe MOCTa.
B akcrtyaTanum 3a cuet M3HOCA NOAIIMITHUKOB KOJIEC 1 BTYJIOK LLIKBOP-
Hel 9TOT Yoyl MOXKET U3MEHSITCSI. TIO3TOMY B KOHCTPYKIIMU MEPEAHUX YIT-
paBIsIeMbIX MOCTOB ITpeycMaTPUBAETCs peryJrupoBKa pa3Bajia KoJjec.
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Hanparnenue
JIBHRCHHA

Puc. 6.8. Cxema yCTaHOBKM (a, 6) ¥ CTaOWIM3ALINY (8, 2, 0)
yIpaBIsieMbIX KOJIEC aBTOMOOMIISI

BenenctBue pasBana yrpasisieMble Kojieca CTPEMSTCS KaTUThCS
B CTOPOHY OT MPOAOJILHOIM OCH aBTOMOOMIISI, YTO OTPULIATEIbHO CKa3biBa-
eTCsT Ha M3HOCe IMH. )11 KOMITEHCAIIUY 3TOTO SIBJICHUS TIepeIHIE KOJIe-
ca yCTaHaBJMBAIOT CO CXOXAEHUEM. Y201 cxodcdenus ynpasisemulx Koaec
(3,) ompenenseTcs pasHulieii paccrosuuii Au b (puc. 6.8,0), 3amepseMbix
10 KpasiMm 00010B KoJjec c3amm (b) u ciepenyt (A). YIiIbl CXOXICHUS YII-
paBIsIeMbIX KOJIeC pa3HbIX aBTOMOOMIIel HaxoasaTes B mpeaeaax 0°20°...1°,
a pa3HocTb paccrosiHuil (b—A) — B npenenax 2...8 mMm. B akcryatauum
M3-3a M3HOCA IIApHUPOB PYJIEBBIX TSIT W UX nedopMariy, 13-3a U3Hoca
BTYJIOK IIKBOPHEI MJIM IIAPHUPOB MOIBECKH 3TU YIJIbI MOTYT U3MEHSITh-
csl, TIO3TOMY TIPEIyCMOTPEHAa UX PETYIMPOBKA 33 CUET UBMEHEHUSI JUTMHBI
TIOTIEPEYHOI PYJICBOI TSATH WIIN PYJICBBIX HAKOHCYHUKOB.

B COBOKYITHOCTHM YIJIBI pa3Bajia U CXOXICHUsI YIIPaBIIsSIeMbIX KOJeC
o0ecIeyrBaT MUHUMAJIbHOE UX 00OKOBOE CKOJIbXEHHUE U U3HOC IIHH.

Jlsa obecrieueHUS CTaOMIN3aNHY YIIPABISIEMBIX KOJIEC OCH IIIKBOP-
Hell 1 oceii TOBOPOTA yCTaHAB/IMBAIOT C MONEPEYHbIM (B ) ¥ MPOIOIIb-
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HbIM (Y, ) yraamu. 3a CYeT MONEPEYHOro yria HakjaoHa =~ obGecre-
YUBAETCs CO3MaHME BECOBOTO CTAOMJIM3MPYIOIIETO MOMEHTA; 3a CYeT
MPOJOJIbHOTO YIJIa HAKJIOHA Y, CO3/IaeTCsl YIPYTHUil M CKOPOCTHOI cTa-
OMIM3UPYIONINE MOMEHTHI. Y pa3HBIX aBTOMOOMJICI TTOTIEPEYHBIN YOI
HaKJIOHa OCU IIKBOPHS (OcH TMoBopoTa) coctanisier S...10°, mpomosib-
HBII yroa HakoHa — 0...3,5°.

6.4. Kom6MHMPOBaHHDbIN MOCT

KomMOuHMpPOBaHHBI MOCT BBITIOJHSIET OTHOBPEMEHHO (hyHKIIUY Be-
JYIIIETO U yIpaBisieMoro MocToB. KoMOMHMPOBaHHbBIM MOCT (puc. 6.9,a)
BKJTIOUaeT B cebs O6aKy MocTa, I1aBHylo niepenavy 1, nuddepenuman 2,
MPUBOJ Ha Beaylue Koyeca 3, 4, 5 1 CTyINMIIbI KoJjiec 6.

Puc. 6.9. CxeMbl KOMOMHUPOBAHHBIX MOCTOB (@) U TIPUBOIOB BEIYIIIUX KOJIEC
(6, 6, 2): 1 — rnaBHas nepenava; 2 — quddepeHunan, 3, S — BHyTpeHHsIs
Y BHELIHSISI ITOJIyOCH; 4 — IIapHUP PaBHBIX YIJIOBBIX CKOPOCTEIi; 6 — CTYIHMIIA;
7 — 1IapHUPBI HEPABHBIX YIVIOBBIX CKOPOCTEI

ITpu 3aBucKUMoOIi ToaBecke (puc. 6.9,a, 6) KOMOMHUPOBAHHBII MOCT
MMeeT Hepa3pe3Hyio 0ajKy U MPUBOJ BEAYIIMX KOJIEC B BUE IIAPHUPA
PaBHBIX YIJIOBBIX ckopocTeil. KpyTsamuit MoMeHT oT nuddepeHuuana 2
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K KapJaHHOMY IIApHUPY 4 mepegaeTcs 4yepe3 BHYTPEHHIO ITOIYyoCh 3;
Jajee OT KapJaHHOTO MIapHUPa PaBHBIX YIJIOBBIX CKOPOCTEH KPYTSIIIINIA
MOMEHT IepeaaeTcs Ha BHELIHIO ITOJIyOCh 5 U CTYIIUILY KoJjieca 6, ycTa-
HOBJICHHYIO Ha ITOJIyOCEBOM pyKaBe Ha MOAIIUITHIKAX.

ITpu He3aBucumoil moasecke (puc. 6.9,6) MUCMOIB3YIOTCI KapaaH-
HBIE TMIepeIadu ¢ AByMs IIapHUPaMU PaBHBIX YIJIOBBIX cKopocteit. [Tpu
3TOM BHYTPEHHHUE IIapHUPHI 00CCIIEUMBAIOT BEPTUKAIHHOE IIepeMe-
IIEeHWE YIPaBISIEMBIX KOJIEC, a HapyXHBIE IapHUPHI — UX ITOBOPOT.
WHorna (puc. 6.9,2) UCIIOIb3YIOT KapJaHHbIE TIepeaadn ¢ AByMs Lap-
HUpaMU HepaBHBIX YTJIOBBIX CKOPOCTEH 7 M OTHUM IIIapHUPOM PaBHBIX
YIJIOBBIX CKOpOCTeit 4.

Ha puc. 6.10 npuBeneHa KOHCTPYKIIMS TEPEIHErO0 MOCTa aBTOMO-
ounst BA3, nMerolriero pruBoa Ha Bce Koseca. TakKoil MOCT BBITIOJTHSI-
eT (GYHKIINHU BEIYIIEro M YIIPaBIsIeMOTro MOCTOB M MMEET IMTOCTOSTHHBII
MPUBOJ OT pa3gaTOYHOI Kopooku. KapTep Mocrta 4 BBINOJIHEH HEpa3b-
€MHBIM 13 aTIOMIHUEBOTO CIUIaBa, BHYTPY YCTAHOBJICHEI IJIABHAsI TTepe-
nava 8 u guddepeHuman 7.

Puc. 6.10. I[Nepeanuii BeayImii MOCT aBTOMOOWIISI MTOBBILIEHHOMI
npoxonumoctu BA3: 1, 2, 9 — kpblliku; 3 — mmnuiabka; 4 — KapTep;
5 — camyH; 6 — KpoHIITelH; 7 — nuddepeHIman; 8§ — riaBHas rnepenaya;
10, 11 — ipo6ku; 12 — moaUMHUK; 13 — mapHup
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Kaprep MocTta kpenurtcs K KPOHIUTEWHY ABUTATENSI C MOMOIIBIO
ek 3 1 KpoHmiTeitHa 6. ITpuBoa mepeIHuX KOJIeC OCYIIECTBISIETCS
yepes KapJaHHYIo repeaayy.

6.5. Pacuer mocToB

Pacuer 6aoKk MOCTOB MPOU3BOAUTCI Ha IMPOYHOCTD MPU pexkruMax
HarpyXeHwus:
* MPSMOJIMHEMHOE NBUXEHNE C MAaKCUMAJIbHOM MPOIOJbHON CUION 1
OTCYTCTBUU JECUCTBUS TTOTIEPEYHOMN CUIIBI;
* [PUY MOJHOM 3aHOCE aBTOMOOWJISI C IeHCTBHMEM MOIEePEeUyHOii CHUJIbl U
OTCYTCTBUM JICMUCTBUS MTPOJOJbHBIX CUII;
* [IpU Mepeesae MPErnsiTCTBUS U JMHAMUYECKUM Harpy>KeHUEM BepTU-
KaJIbHOM CUJIOMN.
CxeMa pacueTa 0aJIKu BEIYIIEr0 MOCTA IT0 TICPBOMY M BTOPOMY Ha-
Irpy304YHBIM peXXMMaM MpuBeAeHa IpruBeaeHa Ha puc. 6.11.

a)

6)

Puc. 6.11. Cxembl HarpyxeHust 6aJIKy BeAyILero MocTa:
@ — IIPY IPSIMOIMHEHOM JBMXXKEHUN ¥ AE€HCTBUM IPOMOJIBbHOM CUIIbI P
6 — nipy OOKOBOM 3aHOCE U JICHCTBUU IIOTIEPEYHOM CUIlbI P,
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Ilpu npsamonuneiinom deusncenuu GanKa BeIyIIET0 MOCTa U3TUOAETCS
. . myG,
B BEPTUKAJTBbHOM MJIOCKOCTH OT AeHCTBUsA CMT R =R ) = ,  WBTO-

PU30HTAIBHOM TJIOCKOCTU OT AEUCTBUS TATOBBIX CHUJT
PTI = PTZ = Rzl(px = RZZ(px’
rae m, = 1,2 — KoapGUUMEHT TMHAMUYECKOTO Nepepacnpeie/ieH s Ha-
rpy3ku; G, — ctatdecKas Harpyska Ha MocT; ¢ = 0,9 — koapuuuent
CLIETIEHMS KOJIEC C JOPOroii B MIPOI0ILHOM HaIlpaBICHUU.
MoOMeHT N3THOAIINIA B BEPTUKATIBHOM IIOCKOCTH:

M, =R xI=R XI; (6.1)
MOMEHT U3TMOAIONINIA B TOPU3OHTAILHOM ITJIOCKOCTH:
M =R, xI=R.x, (6.2)

roe / — paccTossHUe OT JMHUM JEUCTBHUSI CUJIbI 10 OMAaCHOIO CEYEHMSI;
MOMEHT KPYTSIIMI OT IEHCTBUSA KacaTeIbHON CUITBI P2

M_=Pxr, (6.3)

Kp
rJe 7, — pajuyc BEIYLIEro Kojeca.
B Gasnke Beay1ero MoCTa SIBJISIIOTCST OTTACHBIMU CEYEHMSI ITOI ILTOLIA/T -
KaM¥ KPETUIEHUST PECCOP U MECTA 3aTIPECCOBKY TTOJYOCEBIX PYKABOB.
Pe3yabTupyIolnii MOMEHT U3ruda U Kpy4eHusl B OIIACHOM CEYEHUM

COCTaBUT:
2 2 2
Mpz\/MB+Mr+MKp, (6.4)
JL1st TpyOGUaTOro Kpyrjioro ce4eHus1 pe3yabTUpyIoliee HalpskKeHue
M
G, = —r, (6.5)
w
(D*—d?)
rae W =0,2-————= — MOMEHT COIIPOTUBJIEHUSI TPyOUATOro KpPyrjaioro
CeYeHUs.

J17151 IpSIMOYTOJIBHOTO ¥ KOPOOYATOTO CeYeHU N HanpsixKeHUsT U3ruoda
B BEPTUKAIbHOUN 1 TOPU3OHTAJILHOM MIOCKOCTSX OMPEAEISIOTCS pasie-
JIBHO U CYMMUPYIOTCST apu(pMeTUYECKHU:
Mg M
=BT (6.6)
Hu
w w
ITockosibKy HampsKeHUs U3riubda OTHOCSTCS K NepudepuitHbIM BO-
JIOKHaM, a HaIIPSDKeHUSI KPYYSHMST — K CPeTHUM BOJIOKHAM, UX OIpeIe-

(&

JIAI0T OTACJIBbHO U C HAITPAXKCHUCM n3ruba He CYMMMUPYIOT:
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M
_7xp
Top == > (6.7)
Wep
rae WKp — MOMEHT COIPOTUBJICHUS KPYYEHUIO CeYEHUS OaNTKU.

Ilpu pacueTHOM peXUMeE IBUXKEHUSI aBTOMOOWISL ¢ NOAHbIM OOKOGbIM
sanocom (cvna P, = () 6anka n3rubaeTcs TONbKO B BEPTUKAIBHOM MIOCKOC-
TH O] ICUCTBIEM CUJT R, 11 R, KOTOPbIE ONPE/EIISIIOTCS 3aBUCHMOCTSIMU:

2h 2h
R21=G2(1+H%J " R22=@(1—MJ; (6.8)
2 B, 2 B,
G, 2h, @,y
Prm =\ 69
Ry = Ry, = 92 1= 2y
0 Ity = zz(Py—7 _Tz Dy,

rie ¢, — KO3 (MUILIMEHT CLIETUICHUSI KOJIeC ¢ JOPOroii B MOMEpPeuHOM
HanpaBJIeHUH; /i — BBICOTA PACTIONIOXEHNS LIEHTPA MAcchl; B, — Konest
KoJIec.

W3zrubaroiiue MOMEHTHI OT IEeMCTBUS CUJI Ha JIEBOM U IIPaBOM KO-

Jecax:
M, =@R,—R) [uM ,=(R,+R) L (6.10)
HanpsxkeHue n3ruda B 0acHOM CEYeHUU OaIKu:
R,-IXR, -7
O, = TY (6.11)

u3

7151 pacyeTHOro pexxuMma repeesaa HEPOBHOCTU Oajika MOCTa U3TH-
0aeTcs OT AEMCTBUS CUJIbI Rzkﬂ. Hanpsixkenue n3rnba B omacHOM cede-
HUU OMpeAeuTCs 1o hopmyJie

M, Rkl

[e) = n3 (612)
W,

" WI/IS u3
rne k, — K03(pHULMEHT TMHAMUYIHOCTH: TSI JITKOBBIX aBTOMOOWJICH
k, = 1,75, mst rpy3oBeIX — k= 2,5...3,0.

JlomyckaeMble HampsKeHUs I pacuera 0aJioK BedylIUX MOCTOB
COCTaBJISIOT 3HAUCHUSI:

[c,.] =300 MITa; [tkp] =200 MITa — s TUTHIX U3 CTATU U KOBKOTO
YyTyHa;

[o,,] =500 MIIa; [t ] = 400 MTIla — nns mTaMIio-cBapHBIX 0aloK
U3 JIUCTOBOI CTaJIU.
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Banky ynpasasiemoro MocTa (puc. 6.12) B pexkuMme MpsSIMOJIMHEITHOTO
JBIDKEHMS C TOPMOXKEHUEM PACCUYMTBIBAIOT HAa TIPOYHOCTh 10 HATIPSIKe -
HUSIM U3rM0a B BEPTUKAIBHOM TJIOCKOCTU OT AeicTBUsA cua R U R , n
B TOPU30HTAJIBHOM ILUTOCKOCTH OT AeiicTBust cuiisl P . Kpome Toro, Ha
y4JacTKe OT MTOBOPOTHOTO KyJiaka 0 OMOPHOM IJIOIIAAKU MO PECCopy
Oajika MCTBITHIBACT HAMpPSIKEHUE KPYyYeHUs OT JeHCTBUSI TOPMO3HOTO

MOMEHTA Ha OMOPHBIX LIUTAX Mmp =P r

TOp K°

B,

Puc. 6.12. PacueTHas cxema OajIKul yIIPaB/IsIEMOrO MOCTa

M3rubarommii MOMEHT B BEPTHUKAIBHOM TIJIOCKOCTH paBeH
M =R x[;
u3 z
M3rubamIIii MOMEHT B FTOPU30HTAJIbHON IVIOCKOCTHU
M =P _x]=R x¢ xI;
r TOp z X
MOMEHT Kpy4JeHUs
M =P xr =R x¢xr,
Kp TOp K z X K
rie / — neyo usrnbaroueii cuisl (puc. 6.12); ¢ = 0,9 — xoapduument
CLICTIJICHMSI KoJieca ¢ TOPOroil B MPOJ0JIbHOM HampaBIeHUM.
[Tpu pacuere 10 pexXxMy ITOJTHOTO 3aHOCA HOpMaJIbHas peakilvs Ha
JIEBOM KoJiece OyneT 0oJIblle, YeM Ha IpaBoM. M3rubdaionire MOMEHTBI

B CEUEHMSIX OaIKM clieBa U CITpaBa OIIPEACIATCA U3 3aBUCUMOCTEM:

=y 20 ) (6.13)
2 B,

M
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20,4
Mmz% 1—([2{1“ (1+o,7), (6.14)
rae G, — Harpyska Ha yIpaBlIs€Mblii MOCT; 0,= 1,0 — ko puLMeHT
CLETJIEHMS KOJIECA C JOPOTOM B IIONEPEYHOM HalpaBieHnu; B, — Kojes
MepeHMX KOJIEC; A — BBICOTA LIEHTPA MAaCChl ABTOMOOMIIS.
I1pu pacueTe Ganku B pexxumMe NpeooeHUs TIPEIISITCTBUS OIpe/ie-

JISICTCST U3THOAIOIINI MOMEHT B BEPTUKAITBHOU TNTIOCKOCTH

M = Tkﬂ L (6.15)

IMockonbKy cedyeHue GajKu YIpaBIsieMOro MOCTa IByTaBPOBOE, TO

HaTIPSDKeHUST M3TM0a OIpeAeIsiioT B BePTUKAJIBHON M TOPU30HTAJIBHOM
TUTOCKOCTSIX, a 3aTeM MX apu(DMETUICCKU CKIIaIbIBAOT:

HaITPs2KCHUE KPYYCHUS OIIPEACIACTCA U3 COOTHOIICHU A

— MKP

Kp ’
Wep
rie W W — MOMEHTBI COTIPOTUBJIEHUS U3TKOY IBYTaBPOBOTO CEYEHMS

T

0ajKy B BEPTUKAIbHON U TOPU3OHTAJbHOM TJIOCKOCTSIX COOTBETCTBEH-
HO; WKp — MOMEHT COIPOTUBJICHUS U3rU0y CeUeHUs OaJIKM.

Banku yrpaBisieMBIX MOCTOB M3TOTABIMBAIOT KOBAHHBIMU U3 CTa-
Jieit mapok 45, 30X, 40X.

Homnyckaembie HanpskeHust usruba [o, | = 300 MIla, nronyckaemoe
HaIPSKEHUE KPYYECHUS [‘cKp] = 150 MITa.

PacueT moBopoTHBIX Ky/1aK0B (puic. 6.13) BemeTcs Ha M3rud B pexXnuMe
TOPMOXEHHUSI B BEPTUKAJIBHON U TOPU3OHTAIBHON IJIOCKOCTSIX C MPO-
BEpKOM CeUeHUs Ha Tepexole OT Landbl K mpoyimmHe. M3rndaronmmit

MH3 =4 Rzzl‘ + RTzop ’ (616)

rIe ¢ — IUIeYO AeHCTBUS U3rMOAIOIINX CHII.

MOMCHT paBCH:

us3 .

Hanpsixkenue usruba o, = o

u3
HaHpH)KCHI/IC u3ruda LIaH(l)I:I TTOBOPOTHBIX KYJIaKOB B PE2KMME 3aHO-
ca onpeacjainM nu3 COOTHOIIIEHMIA:
O3 = M Y
/4 w.

u3 u3

R,c+ R o7
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Hanpskenne nsruba marngsl MTOBOPOTHBIX KYJIAKOB B PEKUME TIpe-
OIO0JICHUA NMPCIIATCTBUA

_ Rik,c

u3 w

n3

Y ) (6.18)

[Ie ¢ — IJIeYO U3rudaromieii CUIbL.
IToBopoTHBIC aTI(hBI M3rOTABIMBAIOT 13 cTajieil Mapok 30X, 40X.
Homyckaemble HanpskeHus usruba [o, | = 300 MITa.

T

P TOp

Puc. 6.13. PacueTHas cxema IIOBOPOTHOIO KyJIaKa

M i
Ryl SR ;
| 7 %.
— 1 _ WA A e
== 1
R L
R| =
RA / T
2
Prop 1 ==
Py

Puc. 6.14. PacueTHast cxeMa MOBOPOTHOTO LIKBOPHSI
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Pacyer noBopoTHBIX WKBOpPHEN# (puc. 6.14) BemeTcs 1O TeM Ke TpeM
Harpy304HbIM peXMMaM C JOMYIIEeHWEM, YTO OCh IIKBOPHS pacriojara-
€TCsl BEPTUKATBHO.

B pexxrme TOpMOXEHUS 3HAYEHUE STUX CUJT OMPEIETUTCS COOTHO-
IIEHUSIMU:

OT IEMCTBUSI HOPMAJIbHOM peaKIiuy —

R,

R =R) = ; 6.19
== (6.19)
OT IE€HCTBUS TOPMO3HOM CUJIbI —
Ry = Lol e Pron (6.20)
a+b a+b
OT IEHCTBUS PEAKTUBHOM CUJIbI P1 —
Pb Pa
R, =—1, Rj="1 6.21)
T a+b 3T a+b (
Pl
e P =—2-;
L
OT I CTBUSI TOPMO3HOTO MOMEHTA MTop = Pmer -
P r
R, =R, =—2L% 6.22
4= = (6.22)

CyMMmapHasl cuia, IeicTByIoIasl Ha BEpXHUM KOHeIl IIIKBOPHSI, OI-
penenuTes U3 paarKana

’ ’\2 ’ 7\2
RcyM = \/(Rl - R2) + (R4 - RZ) . (6.23)
CyMMapHaH cuia, I[eﬁCTByIOHIaH Ha HVDKHU KOHEIL] HIKBOPHA, OII-
PEOCINTCA U3 paguKajia

Ry = \/ (R/+ R + (R} + R})* . (6.24)

W3 cpaBHenust (6.23) u (6.24) crieayert, 4YTO HUXKHUIM KOHELL IITKBOP-

HSI Harpy>eH OOJIbIIe CUION, YeM BEpXHUIA.
B pexume 3aHOoca aBTOMOOWJISI Ha BEPXHUM M HVXKHUN KOHIIbI
LIKBOPHSI NEUCTBYIOT CUJIBIL:
OT HOpPMaJIbHOW peaknu R .
R, R = R),1 '
a+b’ 2 a+b’

R = (6.25)
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OT AEWCTBUS TOTIEPEYHON CUITBI Ry:
Ha JIEBOM IIIKBOPHE

R..l
R =R/="2; (6.26)
a+b
Ha IPaBOM LIIKBOPHE
R, =R, Ryl (6.27)
2o a+b’ '

CYMMapHbIC CUIBI:
Ha JICBOM IIKBOPHE

v Rab)-RAL L, Ryt @)= Rul (603

1= ) 1=
M a+b M a+b

Ha IIpaBOM LIKBOPHE
’ _ RyZ(rK _b)+R;2[
RcyMZ -

Ryy(r +a)+ Rl
a+b

’ —_—
> Treym2 T

. (6.2
a+b (6.29)

3necb R |, R ,, Ryl’ Ry2 _ HOpMaJIbHbIE 1 MOTIEPEYHbBIE peaKIIMY Ha JIEBOM
U [IPaBOM KOJIECE COOTBETCTBEHHO; R’, R” — CUIIbI B BEPXHEN 1 HIKHE
YaCTH IIKBOPHSI COOTBETCTBEHHO.

[Tpu mepee3ne yepe3 HEPOBHOCTH JOPOTY HA MIKBOPEHbB ICUCTBYIOT

CHJIbI

Gy L
2 a+b

].HKBOpeHL Ha BCEX pEXHMaX paCCUMUTBIBAIOT Ha n3rud B OMacHOM

R’ =R" (6.30)

CeYeHMH, pacIoJIOKEHHOM Ha rpaHuUIle ¢ IIPOYIIMHON OaJK1 1 cpe3a, a
BTYJIKM INKBOPHS HA CMSATHUE!
HanpsKeHue usruoa
Rl h  RZ,.0,5h
CyM Cym 2
(5“3 = Y = Y 3 N (63 1 )
W 0,1d

roe 4 — BbIcOTa NIPOYIIMHBI MIOBOPOTHOI'O KYyJIaKa, d— JANaMETPp CECUYCHUA

IIKBOPHS;
HaIrpsAXCHUC Cpe3a
RI/
T, =4—20 (6.32)
cp B d2
HaIpsAXECHUC CMATUA
RII
o, =2, (6.33)
dh
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IIIxkBOopHU M3TOTaBIMBAIOT M3 cTajeit Mapok 45, 50, 20X, 20XH,
18XT'T. domyckaemble Hampsbkenus usruba [o, ] =500 MIla, cpesa

[’ccp] = 100 Mna, cmatus [c_] = 50 MIIa.

CcM
Bonpocbl ana camoKoHTpons

1. KakoBo Ha3HaueHMe BEAYIIUX, YITPABIsIeMbIX, KOMOMHUPOBAHHBIX U
MOAAEPKUBAIOIINX MOCTOB?
2. Kakwme TpeboBaHMS TIPeabSIBISIOTCS K 0ajIKaM BEAYIITNX MOCTOB?
3. Kakue ObIBalOT KOHCTPYKTUBHbBIE CXeMBbI 0aI0K BeIyILIUX MOCTOB?
4. KakuMM KOHCTPYKTMBHBIMHU CIIOCOOAMM YBEIUUYUBAIOT >KECTKOCTh
6anok?
5. Kakue marepuaibl IpUMEHSIIOTCS 11 OCHOBHBIX AeTajeil 0ajloK Be-
JIYIIUX MOCTOB?
6. Kakue 10omycKaloTcst HalpspKeHUs B 0ajaKax BeAyIX MOCTOB?
Kakue TpeboBaHUs MPEaBbBISIOTCS K yIIpaBisieMbIM MOCTam?
8. Kakue npuMeHsII0Tcsl KOHCTPYKTUBHBIC CXEMBbI YIIPABISIEMBIX MOC-
TOB?
9. Kakue matepuasbl MCIOJIb3YIOTCS IJ1s1 OCHOBHBIX eTajlelt yripaBisi-
€MBIX MOCTOB?
10. [IpuBeauTe MOPSIIOK pacyeTa YIIpaBIsieMOro MOCTA.
11. KakoBbl MOPSIIOK U OCOOEHHOCTU pacueTa LIKBOPHSI MOBOPOTHOM
1andsl ynpasiasieMoro Mocra’?

144



7.XOAOBAA YACTb. NMOABECKA

7.1. HazHauyeHne, OCHOBHbIE 3J1eMEeHTbI, TUMNbl NOABECOK

IMonBecka aBTOMOOWIISI — 3TO COBOKYITHOCTh YCTPONCTB, OCYIIIECT-
BJISIIOLLIMX YIPYTYIO CBSI3b KOJEC U MOCTOB C HECYIIel CUCTEeMOi aBTO-
MoOmIsI (pamMoii WM Ky30BOM), YMEHBIIIEHNE TUHAMUUYECKUX HAarpy30K
Ha HEeCyIIyl0 CUCTEMY U 3aTyXxaHHWe KoJieOaHWIi, peTyJIMpoBaHueE OJIO-
JKeHUsI Ky3oBa aBToMoOuys. [ToaBecka obecrneunBaeT 3alaHHbBIA ypo-
BEHbB IJITABHOCTH XOJIa M TIOBHIIIACT 0€30TIaCHOCTD IBMKECHUS.

[1aBHOCTH X0/1a — 9TO AKCITTyaTallMOHHOE CBOMCTBO aBTOMOOWJIS,
obecrieurBarollee BUOpOHArpy>keHHOCTb BOJUTES, MAacCakKpoB, dJie-
MEHTOB aBTOMOOWJIS M Ipy3a B IIpeesiaX YCTaHOBICHHBIX HOPM. CMsIT-
yast yamapbl OT HEPOBHOCTE JOPOTH, TToJIBecka odecrieanBaeT Kompop-
TabeJbHOE ABMKEHUE 03 YTOMJISIEeMOCTU BOAMTENS U MaccaxKupoB U
MOBPEXACHUI Ipy3a.

BesonacHocTh OBUKEHUST TTOJBECKA OOECTIEUMBAET 3a CUET TOJIe-
pKaHMS TOCTOSTHHOI'O KOHTaKTa KOJIeC C TOPOroi, NCKIIoYasi UX OTPhIB.

CBs13bIBas MEXIY COOOI MTOAPECCOPEHHYIO M HEIOAPECCOPEHHBIC
Macchl aBTOMOOWISI, TIOJIBECKa 00eCTIeunBaeT BOBMOXKHOCTh UX KOJieha-
HUI1 C pa3HOI YaCTOTOI: MOIpeccOpeHHbIe Macchl c yactoroii 1,0..2,5 Tir;
HEITOAPECCOPEHHBIE MACChI ¢ YacToToi 5...10 IiI.

ITonBecka aBromoOuIg (puc. 7.1) COCTOUT U3 YETBIpEX YCTPOUCTB
— Hampassioniero 1, yrnpyroro 2, racsiero 3 u craausupymoliero 4,
KaXXIIbIi 13 KOTOPBIX BRITIOJHSIET CBOU (DYHKITUH.

2 Y777 /J’// o, 4

’ 02 P,

0 i \M
P, N

_.._.___._‘

|
|
77

Puc. 7.1. Cxema rogBecku aBTOMOOMJIST: 1 — HaIpasiisiiolee yCTpOMCTBO;
2 — yIpyruii 3JIeMeHT; 3 — racsiiiee yCTpOMCTBO (aMOpTU3aTop);
4 — cTabuaM3MpylolIee YCTPOMCTBO (CTaOMIN3aTOp)
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Harmpapinsioliee ycTpoiiCTBO B BUJIE IIPOAOJBHBIX phIYaroB 1 mepema-
€T MPOAOJIBHBIE CUJIBI, 8 TAKKE UX MOMEHTBI MEXKIY MOCTAMU M HECyIIei
CHUCTEMOI aBTOMOOWIISI; Yepe3 IOIePeYHble phluard BOCIIPUHUMAIOTCS
O0oKOBBIC CHMJIBI. Harmpasisrolee ycTpoiCTBO OIpenesiseT XapaKTep
TPaeKTOPUIO TIepeMeIIeHHS KOJIeC OTHOCUTEILHO Ky30Ba.

Vrpyruii 37eMeHT ITOABECKU 2 CMSITYaeT TOTYKU U yAaphl IPU JBYKE-
HUU aBTOMOOUJISI TI0 HEPOBHOCTSIM IOPOTH M YJIy4IIIaeT ITABHOCTD XOza.

Tacgmuit aeMeHT NMoaABecKM (aMopTU3aTop) 3 yMeHbIIaeT KoJjieba-
HUSI Ky30Ba IIPU IBMXXKEHUU 10 HEPOBHOCTSM U CO3/aeT UX 3aTyXaHMeE,
peBpalas KWHeTUYECKYI0 SHEPTUIO KOJIeOaHUI B TEILIOBYIO C IOCIIe-
IYIOIIM paccerBaHKUEM €€ B OKPYKAIOIIYIO CPE/LY.

Crabunusupyloliee ycTpoiCTBO (cTabOMIN3aTop) 4 YMEHbIIIAeT KPeH
ABTOMOOWJIS ITPH ABIKEHUH Ha TTIOBOPOTE U CHIKACT IMOTIEPEUHO-YTIIO-
BbIe KOJIeOaHUS Ky30Ba.

Ha aBToMOOMJISIX, B 3aBUCMMOCTH OT MX Ha3HAYECHUsI U Kj1acca, IIpu-
MEHSIIOT pa3JIMIHbIC TUITHI IOIBECOK (puc. 7.2).

v v v v
—| Tlo nampassito- | o ynpyromy ITo racsmemy ITo crabunm3zu-
LIeMy yCTPOICTBY YCTPOHCTBY YCTPOHCTBY pyromemy
YCTPOHCTBY
*I 3aBucuMas | $| Peccopuast | C amoprus3a- Co crabumu-
TopoM 3aTOPOM
+| Hesasucumas | $| Ipyxunnas |
bes amoprtu- Be3 crabunu-
Io cniocoby » TopcuonHas 3aropa 3aropa
[ | nepenayun yCuius

e I ITo pacnonosxe-
HEBMATAMECKA | —> yyino nockocTn
Peccopnas

Ka4yaHust

| »{ ['unponHeBmMaTH-
,| [lranrosas yeckas
Prruaxnas Ly KomOunmpo-
BaHHas

OaHOpBIYaKHAS

ITonepeunas
IIpononsHas

=
<
=]
5
=
=
a
o

m

JIByXpbluakHas

Puc. 7.2. Tumel moaBecok ¢ KiaccuduKalueii mo npu3Hakam

ITpu 3aBuCHMOIi TOoABecKe (puc. 7.3,a) Kojieca OAHOTO MOCTa CBsI3a-
HBI MEXIY OO0l Hepa3pe3HOolt 0aIKOl, TO3TOMY TIepeMellleHUE OTHOTO
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KoJieca TIpM Hae3le Ha BBIMYKJIOCTh TOPOTU BIMSET Ha MepeMEIIecHIe
JIpyroro KoJjeca. Takue MoaBeCKU MIPUMEHSIIOTCST B 3aIHUX MOCTaX JieT-
KOBBIX aBTOMOOWJIEH, B IEPETHUX U 3aIHUX MOCTaX IPY30BbIX aBTOMOOU -
JIel, B MOAIEeP>KUBAIOIINX MOCTAX TIPUIICITOB 1 MOJIYIIPUIICTIOB. 3aBUCH -
Masl MoJIBECKa MOXKEeT ObITh aBTOHOMHOM 1 0aJJaHCUPHOW. ABTOHOMHBIE
MOABECKM MPUMEHSIOTCSI Ha aBTOMOOUIISIX C KOJIECHOM (popMmyJtoit 4x2 u
4x4, 6aaHCUpHBIC TTOABECKA Ha aBTOMOOMJISIX ¢ KOJICCHOM (hopMyoit
6x4, 6X6 115 TIOAPECCOPUBAHUSI OJIM3KO PACIIOIOXEHHBIX MOCTOB. [1pu
OaaHCHUPHOI MOJIBECKE CPEIHUIM U 3aIHUI MOCThI AaBTOMOOWJISI TTOJBE-
IIMBAIOTCS Ha OTHOM ITOIBECKE.

Puc. 7.3. CxeMbl TOABECKHU KOJIEC: @ — 3aBUCUMasT; 6 — He3aBUCHUMas
OIHOpBIYAXKHAS; 6 — He3aBUCHUMas JIBYXphIUaxkHasl C pbldaraMy OIMHAKOBOM
IJIVHBIL, 2 — He3aBUCHMasT IBYXphlYakHasI ¢ pblyaraMyu pa3HoM IJTUHbI,

0 — He3aBHCUMas PhIYaXKHO-TEJIECKOMMYECKasl; ¢ — He3aBUCHMast
JIBYXpbIYaKHasI C MPOAOJIbHBIM KauaHUEM

HesaBucumasi moaBecka (puc. 7.3,0...e) UMeeT pa3pe3Hylo Oaiky
MOCTa, KoJieca Ha aBTOMOOMIIE MOABELICHBI HE3aBUCUMO APYT OT Apyra
¥ UX TlepeMellieHre B3aUMHO He CBsI3aHO. [1pu He3aBUCHUMOI TTOABECKE
KMHEeMaTHKa TMepeMeIleHHsT KaXI0Tro KoJjieca 3aBUCUT OT KOHCTPYKIIMU
HarmpasJsiiollero ycrpoiicra. [1pu Haesne Ha IpensTCTBUE KoJjieca MO-
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TYT MIepEeMEIIAThCs B IPOIOILHOM (), ToTIepeuHoit (0...0) U IPOIOJIbHO-
MOMEPEYHOU MIOCKOCTSIX.

HesaBucumbie moaBecKy MPUMEHSIIOTCS Ha JIETKOBBIX aBTOMOOMJISIX
B MEpeHUX U 3aJHUX MOCTaX, TPY30BbIX aBTOMOOWISIX BBICOKOW TIPO-
xomuMmocT. OHM 00eCITeYnBaOT TUIABHOCTh X0/a, XOPOIIYIO YCTOMYM-
BOCTh aBTOMOOWJISI M OTCIIeXKMBAHUE TIPOMUIIST TOPOTH.

Beibop Tuma ympyroro sjemMeHTa IMOABECKM AMKTYeTCsl TpeboBa-
HUSIMU 00eCTIieueHMsT KOMITAKTHOCTU M CHYDKEHUST HEITOAPECCOPEHHOM
Macchl. HaumbGosblllee pacrnpocTpaHeHUe TOJYYMIN METAUIMYeCKHe
MPYXUHHBIE U PECCOPHBbIE YIpyrue 3JieMeHThl. PeccopHbIit ynpyruit
3JIEMEHT OJHOBPEMEHHO BBITIONHSCT (DYHKIIMM M HATIPABIISIIOIIETO yC-
TpolicTBa. HeMeTramnuueckue yrpyrue 3J1eMeHThl 00eCIeYnBalOT XOpO-
Y10 TIJTABHOCTH XOJ1a, CO3MAI0T BO3MOXHOCTh PEryJIMPOBAHUST YPOBHSI
oJ1a Uiv JOPOXKHOTO IMTPOCBETA, HO MMEIOT 00Jiee BBICOKYIO CTOMMOCTb,
yeM MeTaJuIn4ecKue.

KomOuHMpoBaHHBIE YIIpYTHE 2JIEMEHTHI TIPEACTABIISIIOT CO00it co-
YyeTaHe OCHOBHOTO U JOMOJTHUTEIHLHOTO 3JIeMEeHTa, KOPPEKTUPYIOIIETO
YIIPYTYIO XapaKTepUCTUKY OCHOBHOTO 3JIEMEHTA.

7.2. TpeboBaHuA K nogBecKe

K moaBecke aBTOMOOMIISI KpOMe OOILIMX TPeOOBAHUM, U3TOKEHHBIX

B pazneiic 1, IpeabsaBiIsIoTCs CIeayIolIne ClielinaabHbIe TpeOOBaHNS:

+ obecrieyeHne TUIaBHOCTH XO/1a;

* obecrieyeHMe NBUKEHMSI aBTOMOOWISI IO HEPOBHOCTSIM JOPOTU Oe3
yIapOB B OTPAaHUYMTEIIN CKATUSI M OTOOST;

* OrpaHuUYeHUe MOMePEeYHOro KpeHa Ky30Ba P ABMKEHUHM aBTOMOOM -
JIsl HA TIOBOPOTaXx;

* obecrieyeHMe TallleHUs KoJieOaHMI Ky30Ba U KOJeC IPU ABIDKCHUN
aBTOMOOMJIST TI0 HEPOBHOCTSIM JIOPOTH;

* obecrieyeHMe COIJIACOBAaHUSI KUHEMATUKU MEPEeMEIICHUS YIIpaBIIsie-
MBIX KOJIeC ¢ KWHEMAaTUKOI ITOBOPOTA IIPUBOIHEIX BAJIOB, NCKITIOUC-
HUE aBTOKOJIEOaHMII YITpaBIsieMbIX KOJIEC;

* TIOCTOSIHCTBO KOJIEM M YIJIOB YCTaHOBKM KOJEC, YIJIOB HaKJIOHa
LIKBOpHE (oceil moBopoTa);

* HaJekHas repenayda oT KoJieC K Ky30BY ITPOIOIbHBIX 1 TIOTIEPEUHBIX CHT;

* MMHMMaJbHas MOIPEeCCOpPEeHHAs Macca.
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st naagnocmu xoda, NCKIJTIOYAIOIIEH TTOBBIIIEHHYIO YTOMJISIEMOCTD
BOJUTENISI U TTAaCCAXKUPOB, NOKHA OBITh OOECIeYeHa COOTBETCTBYIOIIAS
4yacToTa KoJjiebaHUii MOAPECCOPEeHHON MacChl U BUOPOHArPy>KEHHOCTh
BOAMTENSI U TIacCaXWpoB. Tak, Mpu Harpy3ke, OJMU3KOI K craTUdec-
Koit G_, XapakTepUCTHKA MOIBECKH [OJDKHA 00€CTIeYnBaTh ONITUMAIIb-
HYIO 4acTOTy KosiebaHUii moapeccopeHHo# macchl: 0,8...1,2 Iix ns jer-
KOBBIX aBTOMOOMEeH u 1,2...1,9 Ti1 175t rpy30BbIX aBTOMOOMIEH. HopMbl
JTOIMYCTUMBIX BUOpocKopocTeit, ycraHaBauBaeMbix ['OCT 12.1.012-78

IUIST pa3IMYHBIX YaCTOT KoJieOaHUiA, MpUBeACHHI B Ta0. 7.1.
Tabnuma 7.1

CpeaHue 4acTOThI IO OKTaBHBIM IT0JIOCAM
1 HOPMbI BUOPOHATPYKEHHOCTH

Cp T€OMETPUYCCKUEC 3HAYCHMUA
YaCTOTHLIX I10JIOC, Bt

Homnyctumele |BeprukajibHble 1,1 10,79 10,57 | 0,6 | 1,14 2,26 | 4,49
3HAYEHUS

BHOpOycKope- TopusonransHbie| 0,39 | 0,42 | 0,8 | 1,62 | 3,2 | 6,38 |12,76
HMii, M/C?

1 2 4 8 16 |31,5| 63

TlorycTuMBIe 0,2 10,071(0,025{0,013]0,011{0,011{0,011
smaverms | CCPTIKATRHEIC T 130) | (123) | (114) | (108) | (107)](107) | (107)
BUOPOCKOpPOC- 0,063(0,035{0,0320,032{0,032{0,032{0,032
Teit, m/c (1B) (122) | (117) | (116) | (116) | (116) | (116) | (116)

TopuzoHTanbHbIE

VYnosierBopeHre TPeOOBaHUI IO TUIABHOCTU XOJa aBTOMOOWIIS
obecrieunBaeTcsl OMPEeACEHHOM 3aBUCUMOCTbIO BEPTUKATBHON peak-
LMY Ha KOJIECO R_OT Mporuba yrnpyroro aeMeHTa MOABECKH f, Ha3biBa-
MO yIpyroi xapakTepuCTUKOI moaBecku (puc. 7.4).

Ynpyeas xapaxmepucmuka nodsecku npeAcTaBisieT coOO 3aBUCH-
MOCTb BEPTUKaJILHOM Harpy3kKu R Ha KOJIeco OT ehopMarium noaBecKu
f, I3MepeHHOI HETTOCPECTBEHHO HaJl 0ChI0 KoJjieca. [ToaBecka xapakTe-
PU3YeTCsl CTAaTUYECKUM f, 1 AMHAMUYECKUM f, pornbdamu, Koadhuiiu-
€HTOM IMHAMUYHOCTHA ku =R _/R
MPOXOIUTH Yepe3 TOUKY @, COOTBETCTBYIOIIYIO ITOJTHOM CTAaTMUECKO Ha-

Vrpyrast xapakTepHucTHKa JOJKHA

Zmax’ zeT”

Tpy3Ke 1 CTaTUYECKOMY MPOruody, XapaKTepu3yoIleMy 3alaHHYIO TaB-
HocTb xona. Ho kpome atoro, mist ycTpaHeHMsI OMAaCHOCTHA COMPUKOC-
HOBEHUSI METAJIMUECKUX JAeTajiell mpyu MaKCUMalbHOU JaedopMauuu
YIOPYTOro 3jeMeHTa XapaKTepUCTUKa NOJDKHA TMPOWTU 4Yepe3 TOUKY b,
onpenesieMyo Ko3pGULUEeHTOM IUHAMUYHOCTHU kIl =1,75...2,5. BuI-
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TMOJTHEHKE TAKOTO YCJIOBUSI BO3MOXHO TOJIBKO TIPY HEJIMHEWHOM Xapak-
TEPUCTUKE YIIPYTOTO 3JIEMEHTA ITOABECKH.

f:max

[/
Rimayr

Rymax
Rrem
173 1
Krem
f
Rzem
/A"

Puc. 7.4. Ynpyrast xapakTepucThKa MOJIBECKHU

JIMHaMMYeCKUA TpOrud [UIsl JIETKOBBIX aBTOMOOMJIEH COCTaBIIsIeT
/,=0,5f_; nns arodycos f, = 0,75 f_; 1151 Ipy30BbIX aBTOMOOWIIEH /, = f. .

B ynpyryio xapakTepucTuky noasecku (A — a — b) Bkiouaetrcs Oy-
(ep oTOOSI, KOTOPBII YMEHbIIAET X0 MoABeCKM Ha BeanuuHy OA.

Macca, npuxoasiasicss Ha IePeaHIO U 3aJHIOI0 ITOABECKM aBTO-
MOoOMJIsT, MeHsteTcsT (Y JIETKOBBIX [UTs MepeaHux noasecok Ha 10...30% u
JUTS 3anHUX — Ha 45...60%; y rpy3oBbix Ha 240...400%; y aBTOOYCOB Ha
200...250%), mosToMy XKeJaTeJbHO, YTOObI XapaKTepUCTHUKA IIPU U3Me-
HEHUU HATrpy3KU TOXEe M3MeHsuiach. Tak, Ha puc. 7.4 MpUBEIEHbBI Xe-
JlaeMble (hOPMbI KPUBBIX XapaKTEePUCTUK JJIs1 MOPoxkHero (A —a’ — d) u
MOJIyHarpy>KeHHoTo (A — a”’ — ¢) aBTOMOOWJIS.

Jlyist obecrieueHust TJIaBHOCTH X0/ia ToBeCKa NO/KHA 3 (PEKTUBHO
racuThb KojebaHus MOJPECCOPEHHOMN 1 HEMOAPECCOPEHHBIX Macc aBTO-
mobOwst. [1pu 3TUX yCIOBUSIX 32 OJMH IIepUOJ CBOOOAHBIX KOJieOaHMit
aMITIUTY/Ia TIepeMelIeHUs] TTOIPECCOPEHHOM MacChl JIODKHA YMEHb-
maTtbes B 3...8 pas.
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I'amenne Koje0aHMii aBTOMOOWIISI TIPOMCXOOUT B pe3yiIbTaTe Ieiic-
TBUSI CWJI TPEHMST B aMOPTM3aTOpax ((KUIKOCTHOE TPeHHE), B peccopax
¥ LIapHupax (Cyxoe TpeHHe), B IIMHAX (MEXMOJIEKYJISIpHOE TPEHUE).
Cyxoe M MeXMOJIEKYJISIpHOS TpeHUEe TPU IKCIUTyaTallid aBTOMOOMJIS
M3MEHSIETCS, He TOIIAeTCsl PEryJMpoBaHUI0O M CHWXKAeT MoKas3aTeu
TUIaBHOCTHU X0a. I103TOMy B JIETKOBBIX aBBTOMOOMJISIX CyXO€ TPEHHE CTa-
paroTCs TOBECTH O MUHUMYMa.

OCHOBHOI1 BKJIaJ B rallieHre KoJiebaHUii Ky30Ba 1 KOJIeC aBTOMOOM -
Jisl BHOCUT TUApaBIndecKuii aMoptusaTop. COnpoTUBICHUE KOJIeOaH-
SIM, CO3IaBaeMOe aMOPTU3aTOPOM, SIBIIETCS XapaKTepUCTUKOM, ITOIIa-
foIIIelicsl KBMEHEHUIO B IMMPOKOM JIMaria30He 10 CPaBHEHUIO C IPYTUMU
nmapamMeTpamMu KojiebaHUif aBTOMOOWJIS.

Xapakmepucmuka amopmuzamopa TIPEACTABISIET COOON 3aBHCH-
MOCTb CUJIbI COTIPOTUBIIEHMS P, OT CKOpPOCTH ne(opMali TIOABECKH
(mepemeleHus TOPIIHs amopTu3aropa) V , . e.

P=kV?", (7.1)
rme k — K03 UIIMEHT CONTPOTUBIICHMST aMOPTU3aTOpa; # — MoKa3aTesb
CTETIEHM.

W3 npuBeneHHbIX HA pUC. 7.5 xapaKTepUCTUK aMOPTU3aTOpa BUIHO,
9TO0 KOA(POUIIMEHT CONMPOTUBICHUS IIPU OTOOE OOJIBIIE, YeM TIPU CXKa-
n. OOBIYHO MX OTHOWIEHUe cocrasnser k, /k =0,2...0,5. Orciona
CJIeyeT, YTO IIPY 0TOOE TaCUTCSI OCHOBHAS YaCTh DHEPIUU KOJICOaHUA.

Takoe COOTHOIIIEHNE COITPOTUBIICHUS aMOPTH3aTOpa P CXKATUU 1
0TOOE TUKTYETCSI HEOOXOMMMOCTBIO YMEHBIIIEHUS TTepeiaBaeMbIX Ha BO-
OUTEJIST U TTaCCaKUPOB YCUJIUIA TIPU IBUKEHUU aBTOMOOWIISI IO HEPOB-
HOCTSIM JIOPOTH.

ITpuBeneHHbI KOADMUIIMEHT CONPOTUBICHUSI aMOPTU3aTOpa OIl-
penensieTcs Kak cpeaHee apuMeTUIecKoe:
kOT + kC)K
BT
Cuna cOnpoTHMBIIEHUSI aMOPTHU3aTopa IPOMOPIMOHATbHA CKOPO-

k= (7.2)

CTU TIEPEMEIICHUS MTOPIIHS B HEKOTOPOIl CTEIEHU «/». 3HAUCHUE «N»
3aBUCUT OT KOHCTPYKLMU KJIAIIAHOB M MOXET ObITh MEHBIIE, OOJIbLIE
WJIM paBHBIM eauHuIle. Ha aBTOMOOWISIX TTPUMEHSIIOTCSI aMOPTU3aTO-
pbl ¢ IUHeHHOM (n = 1) U KBaaApaTUYHOU (7 = 2) XapaKTepUCTUKAMU:
Ha puc. 7.5,a npuBeaeHa JUHEHAS HECUMMETPUYHASI XapaKTepUCTHUKA
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aMOpTU3aTOpa MpPU 3HAYeHUU n = 1; Ha puc. 7.5,0 puBeneHa porpec-
CHUBHasl (3HaYeHue n > 1) XxapakTepuCTUKa aMOPTU3aTopa.

Pﬂ
P,
e 2
=k
Py=kuy a Fa=ten
<—Ortnauya |Q” —|Cxartue
" . =— Ornava Cxatne—
pe3kas IUIaBHAf [aBHOE pe3Koe
' Un Un
" ‘
/ P, a
8 P,
a) 0)

Puc. 7.5. JIuneitnas (a) u nporpeccuBHasi (6) xapaKTepUCTUKK aMOPTU3aTOpa

KoadduimeHT COrpoTUBICHUS aMOPTH3aTOpa He B ITOJTHOM Mepe
XapaKTepu3yeT CBOMCTBO IOABECKHU TaCUTh KOJeOaHUs MOAPECCOPEH-
HoIT Macchl. OIVH U TOT XK€ aMOPTHU3aTOp B MTOABECKaX aBTOMOOMIIEH
C OTIMYAIONIMMUCS MaccaMHu JaeT pasindHbiii 3ddekt. [Toatomy
MHOTIa PEKOMEHAYIOT KO3(MOUILIMEHT, MPUBEIEHHBII Ha eAMHULLY Mac-
Chbl aBTOMOOUS M:

kyp =—. (7.3)

OpHako HauaydiuM obpa3oMm 3¢h(PEKTUBHOCTD TrallleHus: Kojaebda-
HUI MOJIPECCOPEHHOMN U HEMOAPECCOPEHHOM Macc aBTOMOOUJIST OLIEHU -
BaeT OTHOCHUTEIbHBIN KOA(DMUIINEHT 3aTyXaHUSI:

k
\PnzﬂzL. (7.4)
0] c,M

II
I[Ipr 3HaYEeHMSIX OTHOCHUTEIBHOrO KO3(pUIMeHTa 3aTyxaHUS
¥ =0,15...0,30 moxBecka o6ecrieYnBaET BITOJHE MPUEMIIEMOE Tallle-
HUe KoyieOaHUII Ky30Ba M KOJIEC M, KaK CJIEACTBUE, XOPOILIYIO ILJIaB-
HOCTb XO/a.
CortacoBaHUE KUHeMAMUKU ynpasasemsix Koiec ¢ paboToil TIpruBO-

Jla TIePEeHUX BEAYIIUMX KOJeC MPOBOAUTCS MYyTeM COOTBETCTBYIOIIETO
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pa3MeIIeH’s IapoBbIX OMOP CTOEK IepeaHei MOABSCKN U IIapHUPOB
npuBoaa. KoOHCTpyKTUBHOE pellieHre TaKOW KOMITOHOBKU IPUBEIECHO
Ha IpuUMepe PhIYaKHO-TEJIECKOIMMIYECKON MOIBECKU TEePEIHEITPUBOI-
Horo aBTomoOust BA3 (puc. 7.7). PacniosioxeHune MOBOPOTHOTO KyJiaka
2 coracyeTcs ¢ pacrojIoKeHHEeM OCH TTOBOPOTa YIIPaBIsIeMOTO KoJieca,
MpoXOodIleit yepes LIEHTP MOAIIUITHUKA 12 BepXHeil oropsl 13 1 LIeHTp
IIapOBOI OITOPHI 4.

Ilpn ABMKEHWM aBTOMOOWJIS IO HEPOBHOCTSIM JTIOPOTM TPOMCXO-
IUT U3MEHEHME MOJIOXKEHUSI KOJIeC TT0 OTHOIICHUIO K Ky30BY. [TogBecka
TOJDKHA 00ECITeYnBaTh MPABUJIBHYI0 KHHEMATHUKY YIIPaBIISIEMBIX KOJIeC
MPYU WX BEPTUKAJIBHBIX TIEPEMEIEHMX, T. €. TIepeMelleHre KoJieC He
JOJDKHO BBI3BIBATh U3IHUIITHEE U3MEHEHUE KOJieH, a JOJKHO COXPaHSITh
TpeOyeMBbIe YIJIbI YCTAHOBKH.

KunemaTnka yrnpaBiisieMbIX KOJIEC CIYMTAETCST BIIOJTHE COOTBETCTBY -
oIl TIPeabsSIBISIEMbIM K HEil TpeOOBaHUSIM, €CJIM YTOJI HaKJIOHA TMPU
MaKCHMAaJIbHOM IepEeMELLIEHNU He MPEBLIIIAET 5...6°, a U3MEHEHUE KO-
JIe HaXOAMTCS B TIpeeliaX YIPYroro CMelieHus mMuHbL. M3BecTHO, 4TO
3JIaCTUYHBIC IITMHBI TOITYCKAIOT U3MEHEHUE Kojied Ha 4...5 MM Ha Kax-
IIOM KoJlece 0e3 Iepexona B IOIepeYHOe CKOJIbXKeHUe. BEITIoTHEeHTe
TpeOOBaHMIT K KWUHEMaTHUKE YIIPABIISIEMBIX KOJIEC CIIOCOOCTBYET COXpa-
HEHMIO YIIPaBISIEMOCTHU 1 YCTOMYMBOCTH aBTOMOOWIIS.

CreneHb M3MEHEHUS TTOJIOKEHUS YIIPaBJIsSIeMbIX KOJIEC TIPU UX BEpP-
TUKAJbHOM TIEpeMEIIeHUN 3aBUCUT OT THITa HAIIPABJISIIOIIETO YCTPOIAC-
TBa nmoaBecku. Kaxxnas M3 nmpuBeleHHBIX Ha puc. 7.3 cXeM HampabJis-
JOIUX YCTPOMCTB MO-pa3HOMY BIIMSICT HAa M3MEHEHME KOJIEWM W YIJIOB
YCTaHOBKH YITpaBJISIEMbIX KOJIEC.

3aBucumas mnoasecka (puc. 7.3,a) He obecrieyrBaeT IMPaBUIbHYIO
KMHEMAaTHKY YIIPaBIsIeMbIX KOJIec, TaK KakK IPHW Haes[e OJHOro KoJjeca
Ha TMPETITCTBUE U3MEHSIETCS TIOJIOKEHUE U JIPYTOro KoJjieca, YTO MOXKEeT
BBI3BaTh OOKOBOE CKOJIbXeHue. [lepekoc yrpaBaseMoro MocTa aBTOMO-
OMJIST COTIPOBOXKIACTCS M3MEHEHNEM PACIIONIOXKEHUS OCEi UX BpallleHUS
¥ BO3HUKHOBEHUEM TMPOCKOMMYECKUX MOMEHTOB, IEHCTBYIONINX B TO-
pu3OHTaNbHONM M 1 BepTUKaabHOW M r1utockoctsx. Ilepekoc mMocTa
BBI3BIBACT a8MOK0AOAHUS YNPABASIeMbIX KO1eC BOKPYT OCH IIKBOPHSI.

Konebanust ympaBisieMbIX KOJeC BOKPYT OCeil IIKBOPHE coBep-
1IaIoTCs ¢ BBICOKOM yactoroii (6onee 10 I11 m amrummTynoit He Oojee
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1,5...2 mm) 1 Hu3Ko# yactoroit (mMeHee 1 [i1 u amruntynoit 2...3 mm).
KonebaHust BEICOKOI YaCTOTHI TPOMCXOMIST B ITpeieiax YIpyrocTH IIT1H,
He TepefaloTcsl Ha pyJieBOoe KOJeCO M He BIMSIOT Ha YIIPaBIISIEMOCTb.
BmecTe ¢ TeM OHM BBI3BIBAIOT JOITOJTHHUTEIPHOEC M3HAIIWBAHNUE IITUH 1
YBEJIMUMBAIOT pacxoj TorimBa. KojmebaHus HU3KOM 4acTOThI BIMSIOT
Ha YIIpaBJISIEMOCTb U 0€30I1aCHOCTH IBUKEHMS. VICKITIOUNTh WU YMEHb-
IINTh X MOXHO, CHU3UB CKOPOCTH IBIIKECHUS. 3a CYET YIJIOB YCTAHOBKH
IIKBOPHEN MOXHO YBEJIMYMTh 3HaAYEHNE CKOPOCTEM, TP KOTOPHIX MO-
apsieTcst 3G @GeKT aBTOKOJeOaHW1 yIIpaBIsieMbIX KOJIeC, BHIBOIS UX U3
JIHamna30Ha SKCIUTyaTallMOHHBIX CKOpOCTei. DPHEKTUBHBIM CPEICTBOM
YMEHBIIEHUS aBTOKOJIEOaHWI YITpaBJIsIEMbIX KOJIEC SIBJISIETCS TIPUMEHE-
HUE He3aBUCUMBIX ITOJABECOK.

OmHOpBIYaXXHBIE He3aBHCHUMBbIC TOIBecKU (puc. 7.3,0) obecrieun-
BalOT BepTHUKAJIbHBIC TIEPEMEIEeHUsST Koyieca, COMPOBOXIAIONINECS W3-
MEHEHHEM KOJIeU Ha BeJIMYMHY AB M pa3Bajia Ha YToJ O, YTO BbI3bIBAaET
BO3HMKHOBEHHE THPOCKOIMIECKOTO 3(pdeKkTa 1 Bo30yKIaeT aBTOKOJIe-
GaHuUe yIpaBIsieMbIX KOJIeC.

J7151 MCKJTIOUEHM ST WUIM CHUZKEHMST BEPOSITHOCTHU TIOSIBJICHUS aBTOKO-
JIeGaHUs YIIPaBISIEeMbIX KOJIEC TPUMEHSIIOT IBYXPhIUaKHbIE HATIPABIISTIO-
1ue yctpoiictpa (puc. 7.3,8, ¢). B ciayyae npuMeHeHUs pbl4aroB oJHa-
KOBOI JJIMHBI (puc. 7.3,68) KoJieco MmepeMelaeTcsi CTpOro BepTUKaIbHO,
YTO MCKIIIOYAaeT BO3MOXHOCTb BOBHUKHOBEHMST THPOCKOITMICCKIX MO-
MEHTOB B TOPM30OHTaIbHOM M 1 BepTUKanbHOM M 1iockocTsax. OnHa-
KO UMEET MECTO CYIIIECTBEHHOE U3MEHEHUE KOJICU.

B monBeckax ¢ pelyaramMu pa3HoO¥ JIMHBI U3MEHEHUE yTIjIa HaAKJI0-
Ha KOJIEC ¢/ BbI3BIBACT BOZHMKHOBEHNE T'MPOCKOMMYECKUX MOMEHTOB
MEHBIIIEH, YeM IIpM OJHOPBIYAXXHOM IMOABECKE, MHTEHCUBHOCTU, a
M3MEHEHME KOJIeM HaXOOUTCS B IpeesiaX KOMIICHCAIIUY CBOMCTBAMU
YIPYTOCTH HIWHBI.

Haunyuainyto KuHEMaTUKy yIpaBIsieMbIX KOJIEC 00eCIieYnBaeT Phi-
YaxkKHO-TeJiecKomuueckas nonsecka (puc. 7.3,0; puc. 7.7). Takas non-
BeCKa yCTpaHsIeT CKIIOHHOCTB KOJIEC K aBTOKOJIEOaHUSIM, TaK KaK BO3HU-
KaloIlue TMPOCKONMNYECKe MOMEHTHl HE3HAYUTEIbHBI, 00ECIIeUrMBaeT
XOPOIIYIO YCTOMIMBOCTH aBTOMOOWISI 3a CUET OTPUIIATEJIBHOTO ILIeYa
obOKaTa, XapaKTepHOT'O TeM, YTO OCh TIOBOPOTA TIEPECEKAETCS C OTTIOPHOIM
TMOBEPXHOCTHIO C BHEIITHEH CTOPOHBI IUIOMIATKU KOHTaKTa.
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He3aBucnmas momBecka ¢ IPOOOJIBHBIMU phlYaraMW HaIIpaBIs-
ouero ycrpoictsa (puc. 7.3,e) mpu MepeMelleHUsIX YIpaBsieMbIX
KOJIeC MO BEPTUKAIbHOUN OCHU 00ecrieuyrBaeT MOCTOSIHCTBO KOJIEW, HO
00KOBas XKECTKOCTb e¢ HeBbICOKasI. TakMe MOABECKM IPUMEHSIIOTCST Ha
3aIHUX KoJIecax.

Macca nodsecku cylieCTBEHHO BIMSIET Ha IJTABHOCTD XO/a aBTOMO-
OMJIsI, TIOCKOJIBKY OT €€ BeJIMUMHBI 3aBUCUT Macca HEeTOIPECCOPEHHBIX
yacTeil. B mpolecce OBMKEHUS TTO HEPOBHOCTSIM TOPOTH HETIOApPEC-
CcopeHHas Macca KoJjiebsercs ¢ yactoToii 6...10 ¢c'. Macca nepenHeit u
3aIHEU TTOABECOK OT CYXOM MAacChl TPY30BBIX aBTOMOOMJICH COCTABIISICT
cooTBeTcTBeHHO 1,5...3,5% wn 5,5...8,0%; Macca 3amgHell TTOIBECKHA JIeT-
KOBOT'O aBTOMOOMJISI MOKET COCTaBIISATh 2,5...3,5%.

CHIDKeHMe MacChl ITOIBECKM YMEHBIIIACT TMHAMUIECKIE HArpy3KU
Ha JeTalli, MOBBIIIACT TIaBHOCTh XO4a, HAJIEXKHOCTb W CPOK CITY>KOBI
MOABECKM M TOCTUTAEeTCSI B OCHOBHOM 3a CYET pallMOHAJIbHBIX KOHC-
TPYKIIUI ¥ pa3MepOB HAIIPABIISIONINX YCTPOCTB. OMHOPBIYaXKHBIC TTOI-
BECKM MMCIOT MEHBIIYIO Maccy IT0 CPaBHEHUIO C IBYXpbIYaxkHbIMU. Ho
MHHUMAJIBHYI0 MacCy MMEIOT PhIUakHO-TEJIeCKOMUYECKUEe TTOABECKU,
TTOCKOJIBKY TeJIeCKOIMYeCKast CTOMKAa BEITIOTHSICT OMHOBPEMEHHO (DyH-
KIIMY HaTIPaBJISIOIIETO U TacsIiero 3JIeMEHTOB.

VYopyruii aneMeHT B 00leil Macce MOABECKU 3aHMMAET 3aMeT-
Hoe MecTo. Hanbomblryio Maccy MMeIOT peccopbl, KOTOpPBIE ITPUMe-
HSIOTCST B 3aBUCUMBIX ITOJBECKaX, HAMMEHBIIYIO — TOPCUOHEIL. [Ipu
OIIPENECIIEHMM HENOAPECCOPEHHOM MACChl K HEM OTHOCAT OKOJIO
75% peccopbl u 33% NpPyKUHBI, TOPCUOH B ITIOJTHOM 00OBbEME OTHOCST
K TTOJIPECCOPEHHOI Macce.

7.3. Ynpyruu asnemeHT nogBeckv

B nmonBeckax aBTOMOOMIIe MCIOJB3YIOTCS (pUc. 7.2) cienyloliue
yIOpyrue 3JIEMEHThI: MeTa/uIndecKue (IIPYXUHBI, PECCOpPbl, TOPCUO-
Hbl), MHEBMATUYECKUE, TMAPOITHEBMATUYECKUE, KOMOUHUPOBAHHBIE
(HammpuMmep, peccopHO-TTHeBMaThdecKkre). CXeMbl YIIPYTHX 3JIEMEHTOB
NpUBEAEHBI Ha puc. 7.6.
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Puc. 7.6. Tumsl yrpyrux 3J1€MeHTOB ITOABECKHU: a — peccopa; 6 — MPyXKKHa;
6 — TOPCUOH; 2 — TTHEBMOOAJUIOH; 1 — KOPeHHOM JIUCT; 2, 5 — OONTHI;
3 — xomyT; 4 — ipokiIaaka; 6, 7 — KoJbla; 8 — 000I04Ka

7.4. KoHCTpYKLUMA noaBecKn

KoHcTpyKIiius MoaBecKy 3aBUCUT OT TUIIa U KOMIIOHOBKU aBTOMO-
ownsi. Ha nepenHenpuBOAHBIX JIETKOBBIX aBTOMOOUMJISIX paclpocTpaHe-
HIE TIOJIYYMJIa PhIYaXKHO-TeJIECKOITMIecKast IToIBecKa, IIpeICcTaBIeHHAS
Ha puc. 7.7. Takas moaBecka BKJIIOYAET TEJECKOMUUYECKYI CTOMKY 1,
3aKpEIUVICHHYIO B BEpPXHEM YacTH K Ky30BY aBTOMOOWISI C ITOMOIIBIO
BepxHeit onopsbl 13 Ha moawumHuke 12. JI1st mpegoxpaHeHust CTOMKHU OT
NpoOoeB MpPU AMHAMUYECKUX Harpy3kax MMEETCsI OrpaHUYUTE]b CXKa-
tust 10. Ot momamaHus TPSI3U IITOK aMOPTHU3aTOPa 3aIIUIICH KOXYXoM 9.
B HuXHEH YacTM CTOMKA COEIMHSIETCSI C IOBOPOTHBIM DhIYarom 6.
Mexny BepxHell onmopHOI yalikoil 11 u HUXKHel OnopHOM Yalukoit 7
3aKperieHa TIPyKMHa 8, SBIISIONMIAsICs YIIPYTUM 3JIEMEHTOM ITOIBECKU.

Ha muiax moBopoTHOTO Kyjnaka 2 3aKperuieHa CTyIuIia S5 Tepe-
HEero BeayllIero yrmpasisieMoro KoJyieca. B HIxKHel yacTu K TOBOPOTHOMY
KyJIaKy ¢ TIOMOIIIBIO IIAPOBOTO IIapHUpPa 4 MPUCOSANHEH IMPOAOJbHBII
phIYar HaIpaBJIIONIECTO YCTPOMCTBA IOABECKU. JIOCTOMHCTBA TaKoit
MOJBECKU OMMCAHbI BHILIE.

Ha srerkoBbIx aBTOMOOWIISIX KJIACCMYECKOIT KOMITOHOBKM Yallle BCe-
ro MpUMEHSIETCS He3aBUCUMasl TTOABECKa C IOIEPECYHBIMK phlYaraMu
pasHoi nauHbl (puc. 7.8). B n300paxkeHHOI1 Ha pUCYHKE MOJBECKE MO-
BOPOTHBIN KyJIaK | ¢ TTOMOIIIbIO IIIKBOPHS 2 COENMHEH C BepTUKAJIbHOM
CTOMKOM 3. BepxHuit pelyar mMeeT MEHBIIYIO IIMHY IO CPaBHEHUIO C
HWKHUM. 7151 TpenoxpaHeHusl TTOABECKU OT MPOO0EB U MEXBUTKOBbIX
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YIApOB TIPYKUHBI TIPETYCMOTPEHBI OTPAaHUYUTENIN CXKAThs 5 1 0100 4.
Yipyruii 371eMeHT B BUAC CIUPAIBbHOM HMUIMHAPUYECKON TIPYKUHBI,
BHYTPU KOTOPOIi YCTAHOBJIEH aMOPTU3ATOP.

Puc. 7.7. PoluaxkHo-Teseckonuueckasi rmoasecka rnepeaHenpruBoIHOTO
aBroMoowist BA3: 1 — Tesleckonuueckas CToiika; 2 — MoBOPOTHBIN KyJIaK;

3 — HIXKHUI pbIyar; 4 — mapoBasi oropa; 5 — crynuia; 6 — IoBOPOTHBII
pblyar; 7 — HUKHSISL OTIOPHAs Yalllka; 8§ — MpyXuHa; 9 — 3alUTHBIN KOXYX;
10 — Oydep cxkatus; 11 — BepxHsisi oropHas yailika; 12 — moaIuImHUK BepXHei
ornopbl; 13 — BepxHsid oropa CTOMKU
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Puc. 7.8. [lepenHsist IKBOpHEBasi He3aBUCUMasT IBYXpblYaXkHasi TTOABeCKa
C pbluaraMu pa3Hoii JJIMHBI JIErKOBOTO aBTOMOOMJIs [A3: 1 — MOBOPOTHBIM
KyJiaK; 2 — IIKBOPEHb; 3 — BepTUKAaJIbHAsI CTOMKA; 4 — OrpaHUYMUTENb CKATUS,
5 — orpaHUYUTEIb OTOOST

Puc. 7.9. 3anHss peccopHas noaBecka JJErkOBOro aBTOMOOUJIS:
1 — KpoHIITElH; 2 — XOMYT; 3, 5 — OrpaHUYUTEIU CXaTus; 4 — aMOPTU3aTOpP;
6 — MocT; 7 — cTpeMsiHKa; 8 — peccopa; 9 — Hakianka; 10 — 6ont; 11 — cepbra;
12 — maneu; 13 — Bryaka; 14 — mapHup; 15 — nmoayiika
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Ha puc. 7.9 uzobpaxeHna 3aBucuMasi pecCopHasi ToiBecKa JIerKo-
Boro aBToMoOmis [A3. TMonysanuntryeckast peccopa 8, JUCTbl KOTO-
POIi CTSHYTHI LIEHTPOBBIM 0oiToM 10 1 3aDuKCUpPOBaHBI XOMYTaMu 2,
3aKperjieHa B HWXHEH YacTu Beayliero Mocta 6 cTpeMsiHKaMu 7.
Mexny JUIMHHBIMU JIMCTAMU PECCOPBI TTPOJIOXKEHBI TTOJTUATUICHOBBIC
MPOKJIANKU, yMEHbIIAOIINEe MexXIucToBoe TpeHue. [lepenHuit KoHeln
peccophl 3aKperuieH B KPOHIITelHe | B pe3MHOBBIX BTYJIKax 13 maib-
eM 12. 3agHuii KOHEIl peccophl ¢ MOMOIIbIO Majbia 12 u BTyJOK 13
CoeIMHEH ¢ cepbroit 11, koTopasi, B CBOI0 04epe/ib, BTYJIKaMU U MaJlb-
1leM coequHeHa ¢ pamMoil aBroMoOwst. Jlisi mpenoxpaHeHusl pecco-
PBI OT pa3pylIeHUs CIIy>KaT OrPaHUYUTEIN CXaTUs 3 U 5. AMOpTHU3a-
TOp 4 YCTAHOBJIEH C HAKJIOHOM U C MOMOIIbIO IapHupa 14 coeqnHeH
C HAKJIaJKOW 9 B HUXXKHEH 4acTu U MOMYIIKU 15 ¢ paMoii aBToMoOuIs.
B Takux moaBeckax peccopa BBIITOJHSIET OAHOBPEMEHHO (DYHKIIMU YII-
pPYroro ajaeMeHTa ¥ HallpaBJIsIIOIero ycTpoicTBa.

Ha puc. 7.10 mpuBeaeHa KOHCTPYKIIUS TiepenHeil (a) u 3anHei (6)
noaBecok rpy3oBoro aBroMoouss IA3. IlepenHsist moasecka (a) 3aBu-
cuMmast, peccopHasi, ¢ amoptusatopamu. [lonyamunTuyeckast TMCTOBAsT
peccopa 7 IByMsi CTpeMsTHKaMU 8 KpEMUTCs K paMe KpoHiuTeiiHamu 1 u 4
yepes3 pe3uHoBbIe orophl 2, 11, 12. Pe3anHOBbIE OMOPHI 3aKPHITHI KPbIIII-
KaMHu 6, 4TO 00Jieryaer CHATHE peccop ¢ aBToMooumJst. Bee ucTsl pecco-
PBI CTSIHYTHI IIEHTPOBBIM 00NTOM. JIBa KOPEHHBIX JIUCTA UMEIOT TOPIIHI,
OTOTHYTBbIE B pa3HbIe CTOPOHBI, YTO CO3IAET OIMOPHYIO MOBEPXHOCTb.
INepennuii KOHEIl TaKOI peccopbl HEMOABUXEH, TaK KaK yIUpaeTcs B
TOPIIOBYIO OTOpPY 12; 3aaHMIT KOHEIl TIOBIKEH, TaK KakK 3aXaT MeXITy
JIBYX PE3MHOBBIX OIOP 1 MePEMEIaeTCs 3a CUET UX JTaCTUIHOCTH. Mak-
CUMaJIbHBII TTPOTMO peccopbl BBEPX OTPaHUYEH PE3NHOBBIM YIIOPOM 9.
AmoptuzaTtop 3 obecriedyuBaeT raiieHue KojeOaHWil TepenHeil yactu
aBTOMOOWJISI, B TOM YHMCJIe KAOWHBI, U TIEPETHUX KOJIEC.

3amgHss moaBecKa (6) 3aBUcHMasl, peccopHasi, 6e3 aMmopTU3aTropa 1
COCTOMT M3 OCHOBHOW peccopbl 16 1 moapeccopHuka 15. OcHOBHas pec-
copa 1 TTOIPECCOPHUK KPETISITCS OMHUMU U TeMM Ke CTpeMsiHKamu 14
K 6anke MocTa B BepXHell yacTv Hakankamu 13 u B HUXKHEH yacTu Ha-
kinankamu 17. [lepenHuii u 3aHMIT KOHIIBI OCHOBHOM PECCOphI 3aKperi-
JIEHBI B Pe3MHOBBIX OTOpax 10 aHAJIOTWU C TMiepeaHeit moaBeckoit. [Tom-
PECCOPHUK IPU Harpy3Ke aBTOMOOWJISI COMPUKACAETCSI C PE3UHOBBIMU
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oropamu (ceuenune b-B), obecrieunBasi TOTIOJHUTEIBHYIO XKECTKOCTh
3aaHel moaBecku. lamieHuwe KojeOaHWi 3adHEld 4acTh aBTOMOOWIIS
MPOUCXOMIUT 32 CYET CUJI MEXJIMCTOBOTO TPEHUSI OCHOBHOI Peccophl U
noapeccopHuka. [IpuMeHeHue omop peccopsl ¢ 3IACTUYHBIMU PE3U-
HOBBIMU BTYJIKAMU YMEHBIIIAET yaaphl, IlepeaaBaeMble OT HEPOBHOCTEH
JIOPOTU Ha pamy WM Ky30B aBTOMOOWJISI, U MOJIOXUTENbHO BIUSIET Ha
TUTaBHOCTb XOJ1a aBTOMOOWJIS.

-Iis..,a ;,
! "=
{0 g

Puc. 7.10. [Toasecka nepeaHUX (@) U 3aJHUX (6) KOJeC Ipy30BOT0 aBTOMOOWIIS

TA3: 1, 4 — xkpoHuuTeitHsl; 2,11, 12 — onopsl; 3 — amoptusarop; 5, 10 — yamku;

6 — xpwika; 7, 16 — peccopsl; 8, 14 — cTpeMsIHKH; 9 — OTpaHUYUTENb CKATHST;
13, 17 — Haknanku; 14 — ocHOBHas peccopa; 15 — moapeccopHuK

BapuaHTbl KOHCTPYKIIUM TIEPETHMX U 3aITHUX OTIOP PECCOPHOM IO -
Becku npuBeeHbl Ha puc. 7.11. TlepeaHue omopel TAKUX peccop HEMo -
BIDKHBI, a 3aJHAE MMEIOT BO3MOXKHOCTD IIepeMEIaThCs B MPOAOJIBHOM
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HaIlpaBJICHUU ITOBOPOTOM CEPBIH (a), 3a cUeT AedopMaliiy pe3nHOBEIX
onop (6) U MPOAOJbHOTO CMEIIEHUsI KOHIIA PEeCCOpPhl, CKOJbXEHUEM
3aIHETO KOHIIa PECCOPHI 10 OTIope (8).

Puc. 7.11. TunoBble KOHCTPYKILIMHU MEPEIHETO U 3aJHETO KPETUIEHUI PeCCOpbI:
a — Ha MeTaJUIMYECKUX Majblax; 6 — Ha pe3MHOBbIX BTYJIKAX; 6 — C HaKJIaAHbIM
YIIKOM TepeIHEe Onopbl U CKOJIB3SIIIEH 3aaHel Oropoit

Ha aBro0Oycax mmpoko pacrpocTpaHeHbl THEBMAaTUYECKUE TTOIBEC-
ku. Ha puc. 7.12 npuBeneHa KOHCTPYKLMS 3agHel TTOABECKU ITHEBMa-
THYECKOro Twia. Takas 3aBUCHMasl TTOIBECKa BEITTOJTHEHA M3 YeThIPEX
PE3UHO-KOPIOBBIX Oa/toHOB. [IpomosibHbIE YyCUIUS M pPEaKTUBHbBIC
MOMEHTHI ITepeaaloTCs Yepes3 ITaHTH 2 U 9. YIIpyruM 3JIeMEHTOM T1O[I-
BECKU SIBJITIOTCS CABOCHHBIC KPYTJIBIC 0AJUIOHBI 7, CHAOXKEHHBIE JOTIOJT-
HUTEJIbHBIMU pe3epByapamMu 3 O CXKaTbIM Bo3ayxoM. bajioHbl 3akperr-
JIEHBI MEXIY Ky30BOM U KpoHIlTeiiHamu 8. [TonBecka uMeeT peryJsirop
TOJIOKEHMS Ky30Ba 1, KOTOPHIN CBSI3aH Yepe3 TSATU U phIYard ¢ KPOHIII-
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TeliHoM 8. PerynsiTop obecrnieunBaeT MoCcTOSTHCTBO PACIIOIOXKEHUS Ky30-
Ba M0 BBICOTE MPU Pa3IMYHON Harpy3ke aBTomoomis. C Kaxmoi cTopo-
HBI 3TOM TTOJIBECKU HAXOMISITCS T10 IBA aMOPTU3aTOpa, 00eCcIeunBaroIIme
raiieHue KojebaHuil Ky30Ba.

[ l )
, 'l
X 17 — R T -1k~
Zerall 7
% , :
l 1L 11 —_— 17 —_ l\ \ { \T‘|7 ]
EEEEC Al N
L 1
— Sl
9 7 &
Puc. 7.12. [1THeBMaTuueckas noasecka aBrodyca: 1 — peryJasTop nojJoxeHus

Ky30Ba; 2, 9 — IpoJ0JIbHbIE IITAHTH; 3 — pe3epByap Bo3ayxa; 4 —
aMopTU3aTophl; 5, 6 — Gydepsbl; 7 — OaUTOHbI; 8 — KPOHIITEHH

7.5. AmopTusaropbl

Amopmuszamopamu Ha3BIBAIOT YCTPOMCTBA, 00ECTICYMBAFOIIIME Tallle-
HUE KoJiebaHMI 3a cUeT IpeBpalleHUs MeXaHNJEeCKOW SHEPTUM B TEII-
JIOBYIO M paccerMBaHUE ee B OKPYXKAIOIIYIO CPey.

B Hacrosiiee BpeMsl npeo0Jagatoliee NpruMeHeHue Ha aBTOMOOU -
JISIX TIOJTYYMUJTA TUAPABINICCKIE aMOPTU3aTOPHI TEJIECKOITMIECKOTO THIIA
(puc. 7.14). IunpaBanyecKkue aMOpTU3aTOPhI TacsIT KoyebaHUsI Ky30Ba U
KOJIEC 3a CUET CO3IaBaeMOI'0 MMM ITOBBIIIIECHHOTO COIPOTUBIICHUS TIepe-
TEKaHWIO XXUIKOCTU U3 OTHOM TTOJIOCTH B APYTYIO yepe3 KaTnOpOBaHHbBIC
OTBEPCTUSI M KJIallaHbl. AMOPTU3AaTOPbl OOECIEUMBAIOT IMOCTOSTHHBIN
KOHTAKT KOJIEC C JOPOTOii, IIpeaoTBpaliiasi uX OTPHIB OT OIIOPHOI ITOBEp-
XHOCTH MPY ABVZKEHUHN TTO0 HEPOBHOCTSIM. DTO CBOMCTBO OMHOBPEMEHHO
HaIpaBJIeHO Ha MOBbIIIEHUE OE30MaCHOCTY IBUKEHUST aBTOMOOKJIS.
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K amopTuzaTtopaM mpeabsIBISIOTCS CAeAyIONIe TpeOOBaHUS:
* MaJjible 3aTyXaHWs MPH IBVKCHWW aBTOMOOWJIS IO HEOOIBIINM He-
POBHOCTSIM;
* POCT 3aTyXaHMSI C YBEIMICHNEM CKOPOCTHU IBVKECHUST aBTOMOOMJIS;
* MHHHMMaJIbHas Harpy3Ka OT aMOpTH3aTopa Ha Ky30B;
* cTabuiibHas paboTa IpU ABMKEHUM B PAa3JIMYHBIX JOPOXKHBIX YCIOBH -
SIX ¥ TIPY Pa3HO# TeMIlepaType Bo3myxa.
Twumbl TUAPABINIECKUX TEICCKOIMMUECKNX aMOPTHU3aTOPOB TIPUBE-
JeHbl Ha puc. 7.13.

I'mapaBianyecKue aMOPTH3aTOPBI TEJIECKOIMMYECKOr0 BHAA

A A

ITo koHCTpYKLIMK Ilo BHyTpeHHEMY HaBICHUIO ra3a
OnHoTpyOHBIE | | Huskoro nasnenus
JIByxTpyOHBIC | | Beicokoro naBineHus

Puc. 7.13. Tumnsl TMAPaBIMYECKUX TEJIECKOTMTMIECKIUX aMOPTU3aTOPOB

JIBYXTpyOHbIE aMOPTU3ATOPhI UMEIOT padOUMil LIJIIMHIP U pe3epByap.
B Takrx amopTu3aTopax XKuAKOCTh U BO3IyX COMPUKACAIOTCS MEXKITY COOOIA,
a BHyTpeHHee JaBjieHre Bo3ayxa MoxeT cocTaBisaTh 0,08...0,10 MITa.

Pabounii mpoirecc IByXTpyOHOTO aMOpTH3aTopa IT0Ka3aH Ha puc. 7.14.

ITpu mIaBHOM cXXaTUM MEPEenycKHOM KianaH | mon gaBjaeHUeM Ie-
penycKaeT XUAKOCTb U3 HUXKHEU MOJIOCTU B BEPXHIOI0; YAaCTh XXUIKOCTH
nepeTeKkaeT B KOMIICHCAIIMOHHYIO KaMepy U CxKUMaeT TaM Bo3myx. Cuja
cxarust amoptusaropa P =p_ F (F  — miomianb MITOKa).

IIpu pe3koM cxkaTuu OaBjJeHUE BO3pacTaeT, YTO 3acTaBJsIeT OT-
KPBIThCSI Pa3rpy304YHBIN KJIalaH 3 ¥ 3aMeUIMTh POCT CHUJIBI CXKATHSI.

IIpu otnaye mopilieHb MepeMellaeTcsl BBepx, KiamaH | 3akpbiBa-
eTcsl, a XXKUIKOCTh MepeTekaeT yepe3 KaJauOpoBaHHOE OTBEpCTUE 4, UTO
COITPOBOKIACTCSI POCTOM HABJICHMS XXUIKOCTU B ITOJOCTH Hal IOPII-
HeM J10 3HaYeHud p_ . [ToCKOJIbKY YacTh IITOKA BBIXOAUT U3 LIMJIMHIPA,
HEIOCTaTOK XXUAKOCTU KOMIIEHCUPYETCS MOMOJHEHUEM XKUIKOCThIO 13
TOJIOCTH, PACIIOIOXKEHHOM MexXny muanHapaMu. Crita COmpOTUBICHUS
Npu oTaade OyAeT ONpenenaThes U3 cootTHomenus P =p (F —F ),
rae F, — niomanb mopuiHs.
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Puc. 7.14. Cxema pabGoThI AByXTPYOHOTO TEJIECKOIMMYECKOTO aMOpTU3aTopa:

a — TITaBHOE CXaTue; 6 — pe3Koe CXaTue; ¢ — TUIaBHasl 0Taavua; ¢ — pe3kast

oTnava; | — rmepemycKHOM KiIammaH cXaTus; 2 — KaTnOpoBaHHOE OTBEPCTHE;
3 — pasrpy304HbBIif KJIATlaH CXaTHs; 4 — TUCK; 5 — TIpy>KNHA

IIpu pe3koit oTmaye gaBIeHUE KUIKOCTH IIPEOH0JIEBACT CUIIY TIPY-
JKMHBI 5 pa3rpy304HOro KjiarnaHa oTaauu U AUCKU 4 0CBOOOXIAIOT MPo-
XOJI XKMIIKOCTU C MEHBIIIMM COMTPOTUBJICHUEM.

B onHoTpyOHBIX aMopTu3atopax (puc. 7.15) numeercsi TOJbKO pa-
0ouMii MUJIWHAP, TTO3TOMY B HUX XHUIKOCTH W Ta3 pas3aejicHbl MEXIy
co0o0il u He compukacatorcs. [lnaBaromuit mopiieHs 8§ ¢ CaTbHUKOM 9
TepeMeIacTcsT B Kopiyce 7, pa3beIUHSIeT HIKHIOK TTOJIOCTh 5, 3a1oI-
HEHHYIO XKUIKOCTBIO, I BEPXHIOKO MOJIOCTh 6, 3aII0JIHEHHYIO ra30M, 4TO
HMCKJII0UaeT aMyJbcUpoBaHue Xuakoctu. [lopiueHs 11, 3akperieHHbI
Ha 1ToKe 16 raiikoit 10, umeeT KaHaibl K IepeMEHHOIO CeYeHusI, a 110
BHEIIHEH MOBEPXHOCTU — TpomojbHble mein. KaHambl K TepeKphIThI
nuckamu 13, KOHTaKTUPYIOIIUMU C 11aiiooii 14. PesanHoBas 1maiida 3 u
CaJIbHUK | IITOKA OMMpaloTCs Ha HAIIPABJISIONIYIO IITOKa 17, 3aIImIneH-
Hble 11aii00ii 4, KOTOpasl MpU BBIABMHYTOM IUTOKE 16 compukacaeTcs
C OrpaHUYMTEIbHON 11ai100#. Bech 3TOT y3e1 yaepXuBaeTcs 3alIOPHbIM
konbioM 2. IIpu xome cxarust (puc. 7.15,6) Tmom maBjieHMEM HaJ IOp-
ITHEM OTKMMAIOTCSI IUCKU 13 OT MOPIITHS W XXUIKOCTH IMepeTeKaeT Mo
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MOPIITHEBOE MpocTpaHCTBO. [1pn xome 0T60S MoI JaBJICHUEM IO, ITOp-
IIIHEM AUCKU 13 oTKUMaloTCs OT 11aiobl 14 U XXKUAKOCTb Yepe3 BhIPe3bl
3Be3M0YKM 12 meperekaeT B HaAIIOPIIHEBOE ITPOCTPAHCTBO.

ITpu HeOOBIIION CKOPOCTH TIepeMEeIIeHUS TOPIITHS AUCKH 13 3aHn-
MaloT CBOe OOBIYHOE MOJOXKEHUE U XXUIAKOCTb U3 OJHOM MOJIOCTU B Ipy-
TYIO [IEPETEKAET Yepes LIEJIU, MMEIOIIMECS MEXLY IMOPIIHEM U LMJIMHI-
poM. B Takoit KOHCTPYKIIMM aMOPTH3aTOpa KJIallaH B ITOPIITHE padoTaeT
MOMNEePeMEHHO Ha CXXaThe U OTOO.

e e e e

Puc. 7.15. OnHOTpYOHBIIt Ta30HAMIOJIHEHHbII aMOPTU3aTOP U CXEMa eTo
paboThL: @ — KOHCTPYKIIUS,; 6 — cxeMa paboThl PU CXKATUU, 8 — cxeMa paboThl
npu otaayve; 1 — caJbHUK; 2 — 3aMIOpPHOE KOJIbLIO; 3 — pe3uHOBas 111aitda;

4 — (haconHas maiba; 5 — XUIAKOCTh; 6 — ra3; 7 — KOPILyC; 8 —IUIaBafoLInii
nopiieHb; 9 — canpbHuk; 10 — raiika; 11 — mopuieHs; 12 — 3Be3n04uka;

13 — nuck; 14 — maiiba; 15 — maiida; 16 — mwrox; 17 — HanpasIsIoLIas IITOKA
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7.6. Pacuet nogBecku

Pacyer monBecku COCTOUT B ONpPELEIeHUM KOHCTPYKTUBHBIX Mapa-
METPOB YIIPYroro 3JieMeHTa, HaIlPaBJISIOLIEr0 YCTPOICTBA U aMOPTHU3a-
TOpa, 00ecreynBaOIINX HEOOXOAMMYIO TUIABHOCTh XOJa aBTOMOOWJIS.
IMpuBeneHHasT KeCTKOCTh MepeaHell 1 3aaHell OABECOK aBTOMOOWIIS,
YaCTOThI KOJICOAHUIA ITOAPECCOPEHHBIX U HEMOAPECCOPEHHBIX MACC, KO-
a¢hdGULIMeHTHI 3aTyXaHUsI KOJIEOaHWI TTOJTyJaloT ITPY pACCMOTPEHUU K-
BUBAJICHTHOI KoJIeOaTeIbHOM MOJIEIM aBTOMOOMJIS.

Huxe npuBeneHbl 3aBUCUMOCTH, CBSI3bIBAIOIIME XECTKOCTD, IPO-
ru0 ¥ HANIPSIKeHYsI, BO3HUKAIOIIIKME B yIIPYTOM 3JIEMEHTE, C €€ TlapaMeT-
pamu. 3HaUeHMS KECTKOCTH, ITPOTHOa 1 HAMPSDKEHUS 3aBUCST OT TUIIA
MOABECKM, THUIIA YIIPYIOro 3JIEMEHTa M HAIpaBIISIOLIErO YCTPOMCTBA,
Harpy30K, JeHCTBYIOIINX Ha TIOJIBECKY.

7.6.1. 3aBuCcMMasn peccopHas nogBecKa

PacueTHble cxeMbl TakOll MOIBECKU W €€ YIPYroro 3jeMeHTa
npuBeieHbl Ha puc. 7.16. TIpu 3HaYeHUAX HOPMaIbHOI peakuuu R ,
JeCTBYIOLIEH Ha KoJieca MPU IBUXKEHUHU, U BECA HETIOJAPECCOPEHHOM
Mmaccel G pacyeTHas Harpy3ka Ha JIMCTOBYIO PECCOPY ONPENEeTUTCH
U3 BBIpaXKEHUS

P=R-G,. (7.5)

Puc. 7.16. PacueTHas cxema 3aBUCUMOI TTOIBECKU (@) Y IUCTOBOI
MOJY3JUIMIITUYECKOI peccophl (6, 6, &)

ITporu6 peccopsl B 3TOM cjIydae COBIAIAET C IepeMelleHeM KoJle-
ca, T e. fp =f.
Hust cummempuunoii nodsecku (puc. 7.16,0):

2KE€CTKOCTb PE€CCOPBI —

3
Pp Enpbh _

¢ —r . 7.6
S 4dl (7.6)
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Tporud peccopbl —

op,1
fo=—Pla (7.7)
" 4Enbh’
HanpsikeHue u3ruba —
1,5P 1
__>"p'p
Ousr = }'lpbh2 ) (78)

rie £ — Moyib ynpyrocT npy usrube; n, — 4MCIO JUCTOB; b — 1in-
pUHa JIMCTa; A — TOJIIMUHA JIUCTA; lp —JUTMHA peccopbl; 6 — Koa(hdUIImn-
eHT nporuba peccopsl; & = 1,25...1,40 (MeHbLIME 3HAYECHUS JIJIST pECCOp
C IBYMST KOPEHHBIMM JIMCTAMU).

Hns Hecummempuuroii nodéecku (puc. 7.16,6):

JKECTKOCTb PECCOPBI —

P, Enbh’ 7.9)
Cp=—7r= 3 .
o 431
MPOrud peccopbl — 48P 112 122
p
= 7.10
" Enpbh’l, 710
HanpsbKeHue nu3ruoa — 6P 1]
o =— =, (7.11)
Lyn,bh

e [, v [, — JIMHBI TUIeY PECCOPBDI.
st peccopot ¢ nodpeccoprukom (puc. 7.16,2):
Harpy3ka Ha peccopy K MOMEHTY HaJaJia 3arpy3K1 MOIpeCcCOPHUKA —

P=cf; (7.12)
Harpyska Ha peccopy ¥ IMOAPECCOPHUK —
Py =Py +(c, +e ) fy = fo), (7.13)

re f, — Mporu6 peccopsl 10 BKIIOYEHUS TIOAPECCOPHUKA; — KECTKOCTh
TOAPECCOPHUKA; — ITOJTHBIN IMPOTUO PeCcCOPHI € ITOAPECCOPHUKOM;
HaIpspKeHWe U3rnbda peccophl —

Rl

— ; (7.14)

2anp
HaIpsKeHUe U3ruoda MmoapeccopHmuKka —
Pl
p
O, = ; 7.15
u3r 2nn WH ( )
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rie W u W, — MOMEHTBI CONMPOTUBIICHNST M3TNOY CEYCHUI pecCopbl 1
TIOIPECCOPHUKA; [ M [ — JUINHA PeCCOPBI 1 TTOAPECCOPHUKA.

B kauecTBe MaTepuanoB ISl IUCTOBOI PeCCOPhI UCTIOb3YIOT JIETHU -
poBaHHbBIe cTanu Mapok 55I'C, 50C2, 60C2.

HoryckaeMble HaMIPSDKEHUS TPYU MaKCUMaIbHOM M3TM0e COCTaBIIS -
1ot [6, ] = 800...1000 MITa.

Oepanuuyumenu xoda (Oydepa cxkaTus1) UCKITIOUAIOT KECTKUE Yaaphbl
HEIMOJAPEeCCOPEHHOI MacChl B Ky30B WU paMy aBTOMOOWJISI, YBEIUYU-
Basl KECTKOCTh MoaBecKu (puc. 7.4). ZKecTKOCTbh OrpaHUYUTENS CxKATHSI
MOXHO OTPENETUTh U3 BHIPAXKEHUS:

JUJISI OMUHAPHOM PECCOpPhl —

s =¢, Jor _ kﬂ—é—l ; (7.16)
s /s
JUISL PECCOPHI € MOAPECCOPHUKOM —
cg=(0p+c;)&= kﬂ—j}q : (7.17)
6

rne  f,=0,75h,— nebopmauus Oydepa, h,— BbicOoTa Oydbepa,
k,=1,8...2,5 — k03(pHULMEHT TMHAMUYHOCTH; f, W f, — CTAaTUIECKUii
M JUHAMUYECKUI MpPOrvObl IMOABECKU IO YIIPYrOl XapaKTepUCTUKE
(puc. 7.4); fé — TIOJTHBIN ITPOTUO PeCcCOPhI.

7.6.2. He3aBucnmasn nogBecka

BenuunHa Harpy3ok, IEMCTBYIOIIMX Ha YIIPYTUM 3JIEMEHT He3aBH-
CHUMOW MOJBECKH, 3aBUCUT OT KOHCTPYKIIMU €€ HaIpaBJISIOIIEeTO aria-
pata (puc. 7.3,0, 6, ¢, 0, e).

Ipu  oduopwiuadxchom — eapuanme  Hanpasasiowezo  annapama
(puc. 7.17,a) Harpy3ka Ha IPYXUHY OTMPEIETUTCSI U3 COOTHOILIEHUS

[Tporu6 mpyXMHBI TAKOH MOIBECKH C BEPTUKAJIBbHBIM ITepEeMEIICHN -

Py

€M KoJIeca CBA3aH 3aBUCUMOCTBIO!

o :fx?, (7.19)
a ¢ mapamMeTpamMM CaMOi MPY>KMHbBI COOTHOILIEHUEM
P D3
- _ 8P Dol (7.20)
p Gd4
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Puc. 7.17. PacuetHas cxema (a, 6) He3aBUCUMOI TIOABECKU 1 pacueTHasl CXeMa
CTIMPATTbHON TMIMHAPUIECKO TIPYKUHBI (8)

HaHpH)KeHI/IC KPpYUY€HHA B BUTKAX MPYXKHMWHBI OMNPCACIUTCA IIO

dopmyne
o SupGd _ 8Py Dep
Tombli wd’
rae G_— Bec Kojieca B c6ope; G — MOMyJ/ib yIPYrOCTU MPU KPYYEHUH;

(7.21)

a v | — JUIMHBI PbIYAroB MoABecKu; D, — CpeIHMil 1MaMeTp MpYyXUHBL;
d — mrameTp TIpyTKa MPYKUHBI; | — pabouee YMCIIO0 BUTKOB ITPYKUHEIL.

[Tpu dsyxpuviuasxchom nanpasasrouem annapame (puc. 7.17,0) Harpy3-
Ka Ha MPYKUHY OIPEISIUTCSI U3 COOTHOILIEHUSI

R. -G )l
Pnp=7( z ; ) . (7.21.1)

HpOl"I/I6 TTPY>KMHBbI TaKOW MOJABECKU C BCPTUKAJIBbHBIM IIEPEMCIICHU -
€M KoJI€Ca CBsA3aH 3aBUCUMOCTbIO

fup = e % (7.22)
Hanpsixenue kpyueHust B BUTKaX MPYXKUHBI OTpenessieTcs mo (op-
mysie onpenensercs (7.21).
B kauecTBe Matepuana Uisi U3roTOBJIEHWSI CHUPATbHBIX MPYXKUH MO -
BECKU UCTIOIB3YIOTCS TAKKE XK€ CTaJIN, YTO U MPU U3TOTOBJICHUHU PECCOP.
Jlomryckaemble HampsDKeHUST TIPU pacdeTax MpYXUH Ha MPOYHOCTh
MPUHUMAIOTCS [er] = 800...1000 MITa.
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B deyxpuruancroit mopcuontoii nodeéecke (puc. 7.18,a) MOMEHT 3aKpy-
YUBaHUSI TOPCUOHA PaBEH

M, =R -G); (7.23)
yToJ1 3aKpy4YMBaHUSI TOPCUOHA C KPYTJIBIM ceueHueM (puc. 7.18,0)
oo Ml . (7.24)
ndlG
yToJ1 3aKpy4YMBaHUSI TOPCUOHA TJTaCTMHYATOTO TUMna (puc. 7.18,8)
32M L,
= T2 , (7.25)
nbh”dG(1+0,6b)

rae [ — pabGoyas qiMHa TopcuoHa (puc. 7.18,0); d — nuamerp mpyrka
TOPCHUOHA KPYTJIOTO CEUCHMS; 1 — YHCIIO TUTACTHH TOPCUOHA; b — ITUPH-
Ha IJIACTMHBI TOPCHOHA.

Puc. 7.18. PacueTHas cxema He3aBUCUMOI TOPCMOHHOI MIOABECKU (a);
pacyeTHBIE CXeMBI KPYTJIOTO (6) M TUIACTUHYATOTO (8) TOPCUOHOB

TopcrOHBI M3TOTABIMBAIOT U3 PECCOPHO-TIPYKMHHOM CTAaT MapoK
S50XDA, 45SHXMA.

HoryckaeMble HaMpPSKEHUST KPYUYEHUs] COCTaBJSIOT 3HAuyeHUS
[Tl = 800...1000 MITa.
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Harpy3ska, neiicTBytollast Ha nHegmamu4eckKoe ynpyeoe YCmpoucmeo
MOABECKH, 3aBUCUT OT 3((HEKTUBHON TIIoINaa OauioHa F, o AT ab-
(ekTuBHOrO paauyca R, o

Pﬁ :pBFarj; = punRsrb’
rae pB — JAaBJICHUEC B MHEeBMOOaJUIOHE.
N3meHenune IUHAMU4YeCKO Harpysku Ha ITHEBMOOAJUIOH BBI3BIBAET
N3MEHEHUE NJaBJICHNWS B HEM:
3 Vo +Vpes " %
pB_(ch+l) _1: (7 )

6t pe3
e p_ — DaBleHUe BO3/yXa B Oa/UIOHE IPU CTaTUYECKOM Harpyske; V, —
00beM OallloHa TpU CTaTUUECKON Harpyske; Vpez — 00BbeM JOIOJHU-
TEJILHOTO pe3epByapa Ul Bo3ayxa; V, — o0beM GajuioHa Npu U3MEHH0-
Ieiicst Harpyske; k = 1,3 — moxkasaTesrb IOJUTPOITHI IIPU BEPTUKATBHBIX
CKOPOCTSIX, COOTBETCTBYIOIIIMX COOCTBEHHBIM KOJEOaHUSIM TOIPECCO-
PEHHOI MacChl aBTOMOOWJISI.

KecTKocTh THEBMAaTUYECKOTO YIIPYroro 9JeMcEHTa IoJABECKN

— d& — dFMb de —

Cs )2 +F =
ds dy " dfs
vkay, Wk \dF. 720
+
:_kFa(b(pCT+1) 1C<T+1 [ + (pcr k) cT 3(1)’
Vi dfs Ver dfs
rne I/cm = VO + I/pez; I/(i = I/Lm + I/[Jez'
dVs
IIpu ycnosumu df; =—F, » IMECM BBIDAKCHUE JUIsl ONpPEICICHHS
JKECTKOCTHU ITHeBMOOAJIJIOHA:
dF.
cg=hFyLetl oy Sob (7.28)

Ps
Vs +Ves dfs
P€3I/IHOBI)IC YIOPYIrue sJEMCHTBI B 3aBUCUMOCTU OT BHJA HAIrpyxXe-

P
HUS PaCCYUTBIBAIOTCS HA CXKAaTHE MO HANPSDKEHUSIM O, = 71) IIpU CO-
OTHOIIIEHNHU pa3MepoB YIIPYroro aymeMmeHTa (puc. 7.19,a) %S 0,2, toe
fEF
P, ==—— — pacueTHas cua.
h
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Puc. 7.19. PacuetHas cxema pe3WHOBBIX YIIPYTUX 2JIEMEHTOB TTOIBECKM:
a — Tipu paboTe Ha cxkatue; 6 — Ipu paboTe Ha CIBUT;
6 — TIpu paboTe Ha KpPyIYeHUe

IMpu nmnockom cnBure (puc. 7.19,0) HanpsiXeHne cABUTa PABHO

Py
GCL( = 7 (729)
MpH YCIOBUU, UYTO % <0,35.
PacuetHoe ycuiue ornpenesnsieTcs U3 COOTHOUICHUST
SGe K
P, = g (7.30)
rae G, — MoyJib caBura; F — miomaib CIBUra.
ITpu kpyroBoM casure (puc. 7.19,6) MOMEHT cBUTa paBeH:
nG
M= e (7.31)

L
di d

HanpsixeHue casura rnpu ycaoBuu ¢ < 40° onpeaeauTcst U3 COOTHO-
LIEHMS

rae ch — MOIYJIb CABUIA, F — nowanb casura.
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12.

BOHPOCbI ANA CAaMOKOHTpoONA

. PacckaxuTe o Ha3HAYEHUU TTOABECKMU.

. Kakue ObIBatoT TUIIBI TTOIBECOK?

. Kakue TpeboBaHUsI MpeabsIBISIIOTCS K TTOABECKaM?

. Kakue xapakTepucTUKy MOABECKM OrOBApUBAIOTCS MEXIyHAPOIHbI-

MU TpeOOBaHUAMU?

. Uto Ha3bIBaeTCs YIPYyroi XapakKTepuCTUKOM TTOIBECKN?

. Kakue ObIBatOT KOHCTPYKIIMY HAMPaBJISIONIMX YCTPOUCTRB?

. Kakoe ycoBue 3a10XeH0 B pacdeT pa3MepoB JIUCTOBOM peccophl?

. Kakue Marepuaibl MpUMEHSIOT /11 U3TOTOBJIEHUST PECCOP, TIPYKUH U

TOPCUOHOB?

. Kakue TpeboBaHUS MpeabsABISIOTCS K aMOPTU3aTOpaM?
10.
11.

Kaxkue Ob1BatOT TUITHI aMOPTU3AaTOPOB?

Yrto Takoe xapaKTepUCTHKa aMOpTH3aTOpa, KaK €€ MCII0Jb30BaTh
IIpY BBIOOPE €ro ImapaMeTpoB?

ITouyeMmy cONpOTUBIICHUE CXKATUS ITODKHO OTIMYATHCI (M B KaKYIO
CTOPOHY) OT COMPOTUBIICHUST OTAAYM aMOpTU3aTopa?
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8. XOAOBAA YACTb. KOJIECA U LUNHDbI

8.1. HasHaueHue n Tunbl Konec. Tpe6oBaHusa,
npeabABAsAeMble K Kojiecam

AémomobuabHoe Koaeco MPENCTaBIIsIeT COOON YCTPONUCTBO, OCYIIECT-
BJISIIOLIEE CBSI3b aBTOMOOWJISI C TOPOXKHBIM ITOJIOTHOM. 3a CYeT KoJjec
obecrieunBaeTCsl IBVKEHUE Y U3MEHEHUE HaIpaBJIeHUsI IBUKCHUST aB-
TOMOOWJIS.

ABTOMOOMJIBHOE KOJIECO COCTOUT U3 MHEBMATUYECKOM IIUHBI, 000-
Jla, COeNMHUTETbHBIX 3JIEMEHTOB U CTYIUIIBI C TIOAIIMITHUKaMU. [THeB-
MaTU4ecKasl IMHA CIJIaKMBAeT M TMOTJIONIAeT TOJYKYM M YAaphl OT He-
POBHOCTE 10poru, odecreunBas MIaBHOCTh XO/1a, U CO3[aeT Ha/Ie>KHOE
CLIeTUIEHHe KoJjiec ¢ goporoi. YacTo KojiecoM Ha3bIBAIOT MeTaJuIndec-
KU1if 00071 BMECTE C COeTUHUTETbHBIM 3JIEMEHTOM.

MeTtamunyeckuii 00601 Kojeca ¢ YCTAaHOBJIEHHON Ha HEM IIMHOMU
COCIMHSIETCSI ¢ TIOMOIIbIO COCMHUTEILHOTO 3JIeMEHTa CO CTYIUIEH.
Crynuiia Ha TIOMIIMITHUKAX YCTaHABIMBAETCS Ha OajiKe MOCTa WJIU TI0-
BOPOTHOI1 1ande u odecrneunBaeT BO3MOXKHOCTb OeCpensITCTBEHHOTO
BpalieHusi Kosieca. [Ipu MmosypasrpyKeHHBIX TIOJYOCSIX TIOCaJI0YHOM
YaCcThIO JIJIST IUCKA SIBJIIeTCs (bjlaHell TI0JyOCH, pa3MellleHHbII Ha TTOJI-
IIUITHUKE B OaJIKe MOCTa.

B 3aBUCUMOCTH OT BBIMOTHSIEMBIX (DYHKIIMIT aBTOMOOUIIBHBIE KOJIe-
ca ObIBAIOT pa3jinyHoro Tumna (puc. 8.1).

| ABTOMOOWJIbHBIE KOJIeca |

ITo Ha3Hauenuro | | ITo uncny xonec | | o Tuny npuMeHsIeMbIX HINH | |Ho KOHCTPYKLIUHU

Ynpasisiembie

Jlnst GeckaMepHBIX

Cruuesbie

Cl1BOCHHBIE

I
=
g
s
=
=
=
o

Jlms KaMepHBIX
Jlns apodHbIX

C perynupyembiMm
JaBJICHHEM

@
S
~
=}
<
Z
S
=
2
()
=
=}

E

Puc. 8.1. Tunbl aBTOMOOMJIBHBIX KOJIEC
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Bedyuue koaeca ipeodpa3yoT MOABOAUMBIIN TPAHCMHUCCUCH KPYyTsI-
[T MOMEHT B TSITOBYIO CHJTY, @ BpalllaTeJIbHOE IBIKEHUE — B MOCTYIIA-
TeJbHOE IBVKEHUE aBTOMOOWIIS.

Ynpasasemvie u noddepicusaroujue Koneca SBISIIOTCS BEIOMBIMM,
BOCIIPUHUMAIOT TOJIKAIOIILYIO CHJTY OT BEIYIIIUX KoJIeC, Mpeodpasys moc-
TynaTeJbHOE IBMXKEHUE aBTOMOOWJIS BO BpalllaTeIbHOE JBMKEHUE Ka-
YeHUs. YIIpaBligeMbIe Kojleca, ITOBEPHYThIC B BEPTKKAJIBHO MIOCKOCTH
JNEeWCTBUEM Ha pyJeBOE yIpaBieHME 00eCleunBaloT 3aJJaHHOEe HaIpaB-
JIEHUE IBUXKCHMSI aBTOMOOWJIS.

Kombunuposarnusie Koseca SIBIASIOTCS OTHOBPEMEHHO BEIYIIMMU U
YIPaBISIEMBIMU M OCYIIECTBIISTIOT MX (DYHKITUHA OTHOBPEMEHHO.

Koneca aBromo0uieii MOTYT OBITH C ITYOOKHMMU HEPAa30OPHBIMU UIIU
Pa300pHBIMU 000IBSIMU C COCAIMHUTEIIBHBIMU 3JIEMEHTAMU B BUIC THC-
KOB WJIM CIull 1100 6e3 Hux. O00bsl UMEIOT CIieMaabHbIA TPOGUIbL —
IITAMIIOBaHHBIN WIM TIPOKATaHHBIN U3 CTAIX U CIYXKAaT ULl YCTAHOBKU
muH. YacTo MX OTIMBAIOT 3a0IHO C IMCKOM M3 JITKUX MaTepHayioB, 13
KOTOPBIX HamboJjiee pacipOCTPAaHEHHBIMM SIBJISTIOTCSI aTlOMUHUEBbBIC U
MarHHueBbIe KoJjieca.

B duckosvix konecax (puc. 8.2,a, 6) 0001 MOXET COCIUHSITBHCS CO
CTYITUIICH ¢ TIOMOIIBIO CTaJBHOTO INTAMIIOBAHHOTO JMCKA WJIW CITHII.
B nuThIX KoMecax M3 JIETKUX aJlOMUHUEBBIX WJIM MarHUeBBIX CILJIABOB
000/ OTJIMBACTCSI COBMECTHO C IMICKOM.

Puc. 8.2. luckoBble Kosieca JIErKOBOTO (@) U Tpy30BOro (6) aBTOMOOWIIEi
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besduckosvie koneca (puc.8.3) MMEIOT COENUHUTENbHYIO 4YacTb,
M3TOTOBJIEHHYIO 3a0HO €O CcTynuiei. Takue Kojieca TPUMEHSIOTCS
Ha TPY30BBIX aBTOMOOWJISIX OOJIBIION Tpy3omoabeMHOCTH. [1o cpaBHe-
HUIO C IMCKOBBIMU KOJIECAMU OHU IIPOIIE TI0 KOHCTPYKIIMU, UMEIOT Ha
10...15% meHbIIe Maccy, 60Jiee HU3KYIO0 CTOMMOCTD, yI00OHee TTPU MOH-
TaXke-JeMOHTaXe, 00eCTIeUYMBaIOT JIyulliee OXJIaXKICHNEe TOPMO3HBIX Me-
XaHU3MOB M IIIVH.

Puc. 8.3. be3nuckoBbie KOJIECO TPy30BOrO aBTOMOOWJIS (a)
U ero KperuieHue K CTyrnuue (6)

Cnuyesbvie Koseca TIPUMEHSIOTCS, KaK MpPaBUJIO, Ha CHOPTUBHBIX
aBTOMOOMJISIX. OHM MMEIOT MEHBIIYI0O MACCy IO CPAaBHEHUIO C OCTaJIb-
HBIMM KOJIECAMU M OOECIEUMBAIOT XOPOIllee OXTAKICHNE TOPMO3HbBIX
MEXaHU3MOB.

K xonecam npenbsBiIstoTCs clienyolie TpeOOBaHUSI:

* TIOJIHOE COOTBETCTBME IO pa3Mepy U KECTKOCTU YCTaHaBIMBAEMOIL
LI1HE;

* HaJIeXKHOE KPETUIEHUE K CTYMULIE;

* TIPOYHOCTb U IOJITOBEYHOCTb;

* MUHUMAaJIbHbIE TUCOATAHC U OUEHNE;

* MUHMMaJIbHbIE MAacca U MOMEHT UHEPLIUH;

* JIETKOCTb MOHTaXa M IEMOHTaXa IINHBI.

ITpu npumeHeHUM OecKaMepHBIX K 0001y Kosieca MPeabsIBIsSIOTCS
JIOTIOJTHUTEIbHBIE TPEOOBAHMS:

* OJMHAKOBBIE MTOCANOYHBIE MECTA IS KAMEPHOU 1 6ecKaMepHOU UH
¥ BO3MOXXHOCTb YCTAHOBKM O€CKaMEPHBIX IIIVH;
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* HaJexXHas TepMeTHU3alnsI 0e3 TIPUMEHEHUSI JOTTOJTHUTEIBHBIX YILIOT-
HSIIOIINX 3JIEMEHTOB;

* HaJeXHas IepBOHavYaabHas TepMeTU3alus IMPY HaKavyKe II1H;

* obecrieueHME TEPMETUIHOCTH P ABIKEHUN ¢ MUHUMAJIBHBIM TaB-
JIEHHeM BO31yXa B IIIMHE.

JI7n1s Kosiec JTIeTKOBBIX aBTOMOOWIIEH UCIIOIb3yeTCs IIyOOKUil Hepas-
OopHbIit 00on (puc. 8.2,a). B cpenHeit yactTu obona aenaeTcsl BbIeMKa,
KOTOpast obyieryaeT MOHTaX U JEMOHTaX IIWHBI. BeieMKa MoXeT ObITh
CUMMETPUYHOMN 1 HECUMMETpUUHOI. [1o 06e CTOPOHBI OT BBIEMKHU UMe-
FOTCST KOHMYECKHME TTOKHU ¢ HAKJIOHOM 5°t1° I yaydIIeHsT TTOCaaKu
IIWHBI Ha oboze.

[1ybokue 0001bs1 UMEIOT BBICOKYIO KECTKOCTh, MaIYIO MaccCy 1 TeX-
HOJIOTMIHEI IIPU M3TroToBNIeHNH. OIHAKO Ha TaKUX 000IbSX MOHTHUPY-
FOTCSI TOJIBKO HEOOJIBIITNE IIIMHBI ¢ BBICOKOH 2JIACTUYHOCTHIO OOPTOB.

Pazbopnbie 060abs (puc. 8.3) IpUMEHSIOT IJIsT KOJIeC OOJIbIIEIPy3-
HBIX aBTOMOOWIEH ¢ YCTAHOBKOM Ha HMX KaMepHbBIX muH. O0ox 3 ume-
€T Hepa3pe3Hoe ChbeMHOe OOPTOBOE KOJIbIO | ¢ KOHMYECKOU MOJKON U
MPYKMHHOE pa3pe3Hoe Kobllo 2. CheMHOE O0PTOBOE KOJIBIIO HAa 000/1e
yIepKUBAETCS C TIOMOIIIBIO Pa3pe3HOro YIPyroro Kojbla. Takast KOHC-
TPYKIIMsI 00JIerdaeT MOHTaX M JEMOHTaX IIWH, WMEIOIINX OOJIBIIYIO
Maccy, pa3Mephl 1 KeCTKOCTb OOPTOB.

8.2. Tunbl N KOHCTPYKUMA WKH. Tpe6oBaHus,
npepbABnfaemble K WWNHaM

[LIvHbI B 3HAYUTEIBHOW CTETIEHU BIIMSIOT Ha TSTOBO-CKOPOCTHBIE

W TOPMO3HBIE CBOMCTBA aBTOMOOWJISI, €r0 MPOXOAMMOCTD, yIpaBJisie-

MOCTb, YCTOMYMBOCTD, TOTUIMBHYIO 9 KOHOMUYHOCTb, TIJIaBHOCTh X01a 1

0€30MacHOCTb ABUXKECHUSI.

[IvHbI OTHOCSTCS K HAanbOJiee OTBETCTBEHHBIM YaCTsIM aBTOMOOU -

JIs1, TIO3TOMY K HUM TIPEIbSIBIISTIOTCSI TTOBBIIIIEHHBIE TPeOOBaHUSI, B COOT-

BETCTBMU C KOTOPBIMU JIOJDKHBI 00€CIIeUnBAThCS:

* COOTBETCTBUE YIpyrux cBoiictB TpedoBaHussM ['OCT 4754-80 m
T'OCT 5513-86, a HOpMaJTbHOM, TAHTEHIIMAIBHON M OOKOBOI KeCT-
KOCTH — TapaMeTpaM aBTOMOOWJISI TIPU IBUKEHUU B Pa3IMYHBIX 10-
POXXHBIX YCIIOBUSIX;
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* TepMETHMYHOCTb M CTAaOMJIIBHOCTb BHYTPEHHETO IaBJICHUS MPU 3KC-
TUTyaTalliy KaMepHBIX U 0eCKaMepPHBIX LLIMH;

* HaJeXXHOE CIEIICHUE C JOPOKHBIM ITOJIOTHOM; COOTBETCTBUE PUCYH-
Ka IIPOTEKTOpa JOPOKHBIM YCIIOBHSIM; XOPOIIas OUMIAeMOCTh IIPO-
TeKTOpa OT (hparMeHTOB 1e(hOPMUPYEMOTO MOJOTHA JOPOTU; HU3KasI
yaeabHasl Harpy3ka B KOHTaKTe ¢ JOPOTroif; MUHUMAaIbHBIN KO3( hu-
LUEHT COMPOTUBIICHUS KaUCHMIO;

* BBICOKOE COMPOTUBJICHUE OOKOBOMY YBOIY;

* MUHHUMAaJbHBIE MacCca 1 MOMEHT UHEPIIUM;

* cTaTWYeCKas U AMHAMUYeCKasl YpaBHOBEIIEHHOCTh B COOTBETCTBUM C
I'OCT, MuHUMAanbHbBIN qucbaTaHC U OMEHUE: IJIST PalUaIbHbIX IMH
¢ MocagoYHbIMU AuameTpamu 13 u 14 goitMoB paauaibHOe OUeHMe
1 MM, 60koBOe OueHue 1,5 MM; 1151 paaralibHbIX IIWH C TOCaT0YHbIM
JuaMeTpoM 15 mroiiMoB paguaabHoe — 1,5 MM, 60KOBOe — 2 MM; ISt
JUArOHAJbHBIX IIWH paauajbHOe — 2 MM, OOKOBO€ —3 MM; MUHU-
MaJIBHBIN YPOBEHB IITyMa IIPH ABMKCHUN aBTOMOOMJIS;

* JIOCTaTOYHbIE MPOYHOCTb, U3HOCOCTOMKOCTD MPOTEKTOPA U 3aJaHHast
JIOJTOBEYHOCTh; COXpaHEHHUE PAaOOTOCIIOCOOHOCTH U XapaKTepuc-
THK B 9KCIUTyaTalluM IIPU TeMITepaTypax OKpPyKaroIero Bo3ayxa oT
-45° no +55°.

Ha aBTOMOOWJISIX TIPUMEHSIIOT pa3janWyHbie TUITLI IIUH (puc. 8.4)

B 3aBUCUMOCTH OT KJIaCCH(MKAIIMOHHBIX IPU3HAKOB.

| ABTOMOOWIIbHBIC IINHBI |

| —

Ilo KOHCprKLII/II/I| Tlo rabapuram | Tlo nmpoduiro |

Io Ha3Ha‘iCHI/IIO| Ilo repMeTn3aLuy

_>| Jlerkosble | _>| KamepHbie | _.|)1HaronanLHme| Maio- ,| TopouHbie
rabapuTHbIC

_.l I'pysoBsie | —>|Eec1<aMepm,1e| _.I Pa;mam,m,lel Cpenne- _’HIHpOKonsqu
> raGaputHbIE JIBHBI

Kpyritio- Huskonpopuib
rabapuTHbIE HbIC
_.| ApouHsle

Puc. 8.4. Tunel u kiaccudurkaysg aBTOMOOMIbHBIX IIUH

Kamepuas wuna (puc. 8.5,a) coctouT u3 MoKpbiliKu 10, Kamepbl 9
1 000JHOI JIEHTHI (B Kojecax rpy30BbIx aBTroMoouieit) 2. TTokpbilku
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M3TOTaBJIMBAIOTCSI U3 PE3UHBI U CMeIMalIbHBIX TKaHel — Kopnaa. Pesu-
Ha TIpeACTaBsieT cO00 cMeCh, B KOTOPOI K KaydyyKy (HaTypaJbHOMY
WY CUHTETUYECKOMY) J00aBISIIOT Cepy, Caxy, CMOJy, MeJ, nepepado-
TaHHYIO CTApYIO PE3UHY U IPYTrie KOMMOHEHTHI. [TOKphIllIKa COCTOUT U3
MPOTEKTOPa 8, MOAYIIEYHOTrO C10s1 7, Kapkaca 6, G0OKOBUH 5 1 60pTOB 4
¢ cepneuyHukamu 3. Kapkac coeauHsieT Bce COCTaBHbIC YacTH B 1I€JI0€,
obecrieunBaeT MIMHE HEOOXOIUMYIO KECTKOCTh, 3JTaCTUYHOCTh U TIPO-
YHOCTb. BBITIOJTHSIETCST KapKac M3 HECKOJIbKUX CJIOEB KOpIa TOJMIIMHON
1,0...1,5 MM Kaxnaplii. Yncno ciaoeB Kopaa B IIMHAX JETKOBBIX aBTOMO-
Ouielt MOXeT COCTaBJIAATh 4...0.

Kopn nipencrasisieT co6oii crieinalbHYI0 TKaHb, B KOTOPOil UMEIOT-
Ccs B OCHOBHOM ITpOI0/ibHBIe HUTH auameTpom 0,6...0,8 MM ¢ peakumu
MOTepPeYHbIMU HUTAMU. HUTH KOpaia coequHeHbl MeX1y OO0l mpope-
3MHEHHBIM CJIoeM. B 3aBUCMMOCTM OT Ha3HAYeHUsI W TUIIA IIUHBI KOPIT
MOXET U3rOTaBINBATHCS U3 XJIOMUATOOYMaKHbBIX, KATPOHOBBIX, MEPJI0-
HOBBIX, HEMJIOHOBBIX HUTEH UM METAJUIMUECKOM MPOBOJIOKHU.

IIporekTop obecrneynBaeT ClerUIeHWe IUHbBI ¢ JOPOToii, 3a1aHHbIe
M3HOCOCTOMKOCTh U JOJTOBEYHOCTh, MPEJOXPAHSIET KapKac OT Mexa-
HUYeCKUX ToBpexaeHuii. [1oaToMy ero m3rotaBiuBaiOT M3 MPOYHOIA,
TBEPIOH W U3HOCOCTONKOI pe3nHbl. [IpoTekTop uMeeT pacuieHEeHHbIH
PUCYHOK, 3aBUCSIIMI OT Ha3HAYEHUS Y TUTIA HIMHbI, U TOKAHABOYHBI
caoii. Ot o011Iei WUPUHbI IIMHBI IpoTekTop coctasisier 70...80%; Toi-
IIMHA MPOTEeKTOopa Yy IIMH JerkoBblx aBroMmoouneii 10...20 MM, y 1IUH
rpy30Bbix aBToMobuieit — 15...30 mm. TToayleuHblii cJIoil UMEET TOJI-
UHY 3...7 MM, COCTOUT M3 HECKOJIBKMX CJIO€B KOpJa U TPeloXpaHseT
KapKac OT MeXaHW4YeCKHMX BO3ICMCTBUH, IMeperaBaeMbIX OT HEPOBHOC-
Tel TOPOTH Yepe3 MPOTEKTOP.

BOKOBUHBI 3aIUIIAIOT KapKac OT MEXaHUYECKUX MOBPEXICHUI 1
JeicTBYS Bilarv. M3roraBaMBaroT GOKOBUHBI U3 MTPOTEKTOPHOM PE3UHBI
TOJIIMHOIM 1,5...3,5 MM.

Bopra ciyxar as HalexKHOTO 3aKperieHus TTOKPHIIIKKY Ha 0007e.
J1st IpenoXpaHeHusT OT UCTUPaHMsT 00 000/ 1 TTOBPEXKIESHUI TP MOH-
Taxe U IeMOHTaxe 60pTa CHapyK1 MOKPBIBAIOTCS CIOEM MPOPE3UHEH-
HOW TKaHMU.

Kamepa ymepXuBaeT cXKaTblif BO3ILyX BHYTPH IITMHBI U TIPEICTABIISIET
€0001i 5JTACTUYHYIO PE3UHOBYIO 000I0UYKY B BUJE TEPMETUYHO 3aMKHY-
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TOU TpyObl. UTOOBI TIpU COOPKE M HAKAYKe IIUH HEe 0Opa30BBIBATUCH
CKJIaJKU Ha KaMepe, ee pa3Mep Ae1al0T HECKOJIbKO MEHbIIE BHYTpEHHEe-
ro pasmepa nokpbiku. Kamepbl M3rotaBInBaiOT U3 BHICOKOIPOYHOI
PE3WHBI ¢ TOJIIIMHON CTEHKM IIJIs JISTKOBBIX aBTOMOOMIeH 1,5...2,5 MMm.
J171s1 HaKauKy M BBIITYCKa BO3Ayxa KaMmepa 000pyayeTcsl CrieMaibHbIMU
BeHTWIsIMU 1 11 12.

Puc. 8.5. KoHcTpyKI1IMs KaMepHOii (a) u 6eckaMepHOii (6) II1H:
1, 12 — BeHTUIU; 2 — 000AHAA JIeHTa; 3 — cepAcUHUK; 4 — OOpT;
5 — GOKOBUHBI; 6 — KapKac; 7 — IMOAYLICYHbIN CJI0ii; 8§ — IIPOTEKTOP;
9 — xamepa; 10 — mokpeiika; 11 — BO3yXOHETPOHULIAEMBIii IO

beckamepnas wurna (puc. 8.5,0) I0 KOHCTPYKIIUM HE3HAYNUTEIHHO
oTiM4yaeTcsl oT KamepHoit. OCOOEHHOCTbIO €€ SBJISIETCSl HaJIMUMe Ha
BHYTPEHHEN ITOBEPXHOCTU MOKPBIIIKA Te€PMETU3MPYIOLIETO BO3IyXO-
HernpoHuuaemMoro cios 11 roammnoii 1,5...3 MM, yIep>KMBaroOIIEro cxka-
TBIA BO3AYyX BHYTPHM MHOKPHIIKKA. Ha GopTax MMeeTCsT YIUIOTHSIIOIINIA
PE3MHOBBIN CJI0i, obecreunBarOIIMii HEOOXOAUMYIO T'€pMETUYHOCTh
B MecTax coelMHeHUs1 60pToB 1 00oaa. MaTepual Kapkaca 6eckamep-
HO IIMHBI OTIINYACTCST BEHICOKOI BO3IYXOHEIIPOHUIIAEMOCThIO, OOBITHO
MPUMEHSIOT BUCKO3HBIH, KAalIPOHOBBI WJIM HEHJIOHOBBIN KOP/I.

beckamepHas 11MHa 10 CpaBHEHMIO C KaMEpHOI1 MoBbIlIaeT 6e30-
TMaCHOCTH ABVDKCHUS, TIPU ABIKCHUN MCHBIIIE HarpeBaeTCsI, JOJITOBEY-
Hee, Mpolle MO0 KOHCTPYKIIMU, UMEET MEHBIIIYIO MacCy U JIETKO PEMOH-
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Tupyercs. JIerkocTb peMOHTa OeCKaAMEPHbIX IIMH 00bSICHSIETCS TEM, YTO
MHOTHE TTOBPEKICHNUS MOTYT OBITh YCTPAaHEHBI O3 CHSTHS IITNH C KOJIeC,
JUIS1 YETO B MECTO IMTOBPEKACHUS BBOIATCS CIIELIMAIbHBIEC YIUIOTHUTENb-
Hble TpoOKku. OgHAKO OeCKaMepHbIe LIMHbI JOPOXE, YeM KaMEPHBIE;
OHM TPeOYIOT CITeIAIbHBIX 000IbEB; MOHTAXK M IEMOHTAX MX CIOXHEE
¥ TpeOyeT CIrelMaTbHbIX YCTPOMCTB 1 MPUCITOCOOJICHUIA.

Puc. 8.6. Turbl pUCYHKOB MPOTEKTOPA: @ — TOPOXHBIN PUCYHOK;
0 — YHUBEPCAJIbHBII PUCYHOK; 8 — TTOBBIIIIEHHO MTPOXOIUMOCTH;
2 — KapbepHBbIii; 0 — 3MMHUI PUCYHOK

Pucynokx npomexmopa wiunb BHIOMpaAETCsl B 3aBUCUMOCTH OT Ha3Ha-
YEHMST W TUTIA aBTOMOOWMJIEH, IJII KOTOPBIX IpeaHa3HaueHa IMHa, OT
yCIOBUH aKCIuTyataiuu. Ha aBTOMOOWIBHBIX IIMHAX TPUMEHSIIOT TTPO-
TEKTOPBI CIAEIYIOIINX PUCYHKOB (pHC. 8.6):

* IOPOXKHBIA PUCYHOK IIPOTeKTOpa (pUC. 8.6,a) UMEIOT IIMHBI, paboTa-
OIIIe Ha TOPOTaxX C TBEPABIM TTOKPHITUEM;

* YHUBEpCaJIbHBI PUCYHOK ITpoTeKTOopa (puc. 8.6,0) mpuMeHsieTcsl Ha
aBTOMOOMJISIX, SKCIUTYaTUPYIOIIMXCSI Ha TOpPOraXx CMEIIaHHOTO THTIa
(C TBEpIBIM ITOKPHITUEM U TPYHTOBBIX), TAKKE IIMHBI HA3BIBAIOT BCE-
CE30HHBIMU;

* PUCYHOK ITOBBIIIEHHON MTPOXOANMOCTH MUMEIOT IIWHBI, pabOTaIOIINe
B TSDKEJTBIX TOPOKHBIX YCIIOBUSIX U B YCIIOBUSIX OE30POXKbsI U 00ecTie-
YUBaIOIIKE XOpolllee CLEIIEHHe ¢ TpPyHTOM (puc. 8.6,6);

* KapbepHBI PUCYHOK IpOTeKTOpa (puc. 8.6,2) MpUMEHSETCs Ha LIK-
Hax aBTOMOOWJIEH, paboTalIINX B Kapbepax, Ha JIeCO3aroTOBKaX,
B TYHIpPE U T. I1.; TAKOU PUCYHOK OTJIMYaeTcsl 0ojiee IMUPOKUMU Bbl-
CTynaMu, MAaCCUBHBIMM U ITUPOKMMHU B OCHOBAaHUU U CYXXMBAIOIIIH-
MMUCS K BEpXY, Y3KUMU KaHaBKaMU,
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* 3MMHUI pPUCYHOK (puc. 8.6,0) npenHa3HaYEH 11 IIMH, PA0OTaIOIIMX
Ha 3aCHEXKEHHBIX 1 00JIICHEIBIX JOPOTraX; OH COCTOUT M3 OTHACITbHBIX
PE3MHOBBIX OJIOKOB YIJIOBaTOM (hOPMbI, paCUIEHEHHBIX HaJpe3aMu,
JOCTATOYHO TITYOOKMX M IIMPOKUX KaHABOK, 00JIaJaOIINX XOPOIICH
CaMOOYMIIIAEMOCThI0 ¥ MHTEHCUBHBIM OTBOIOM BJIATU W TPSI3W U3
30HbI KOHTAKTA.

I[IpuMeHseMble Ha aBTOMOOMJISIX IIMHBI MOTYT MMETh Pa3TMIHBIN

npoduib (puc. 8.7).

a 0 é

Puc. 8.7. llluHbI ¢ pa3HBIM MPO(UIEM: @ — apOYHbIe; O — THEBMOKATOK;
6 — OOBIYHBII TPOMUIIL (TOPOMIHAS IIIMHA)

Ilunot 06b1uH020 npoghuas (TopouaHbie) (puc. 8.7,6) UMEIOT TIPODUIIb,
OJIM3KUI K OKPY>KHOCTH, M OTHOILIEHUE BBICOTHI H K 1mpuHe B 6outee 0,9.
Takuie MMHBI MOTYYWIA HauOoJIbllIee paclpoOCTpaHEHUE Ha JIETKOBBIX U
TPY30BBIX aBTOMOOWMIISIX, aBTOOycax, MpHIENaXx M IOJyMpUIIeTiaX Ipu
9KCIUTyaTalliy Ha JIOPOTax C YCOBEPIIEHCTBOBAHHBIM TTOKPBITHEM.

Hluporxonpogpunvnvie wiunst (puc. 8.7,a,0) UMeIOT MPoGUIb OBAIbLHOM
dbopmbl, H/B=0,6...0,9. M3rotaBauBaloTcsi OHM KaMepHbIMU U OecKa-
MEpPHBIMH C OTHOM WJIM IBYMSI OCTOBBIMU JOpOKKamu. [1pu 3ToM MOTyT
OBITb KaK C HEM3MEHSIOIIUMCS JaBJIeHUEM, TaK U C PEryJMPYeMbIM JaB-
JIEHMEeM BO31yxa B IlIMHe. BHyTpeHHee naBieHue B IIMPOKONPOMUIEHBIX
IIMHAX TpuUMepHO B 1,5 paza HuKe, 4eM B LIMHAX OObIYHOTO MPOpUIIS.
DTU LIMHBI UMEIOT MOBBIIIEHHYIO I'PY30IIOAbEMHOCTb U MEHBIIIEE COTPO-
THBJICHME KaueHMIO. biaromaps uM yirydiaioTcst ynpasisieMOCTb, YCTOM-
YUBOCTD, TTOBBIIIACTCS MPOXOANMOCTD M CHIDKACTCST PACXO TOTUIHBA.

Hu3zkonpoghuavhsie wiuns: imeroT otHoleHue H/B =0,70...0,88, mo-
HIDKEHHYIO BBICOTY MPOGUIIS, YTO IOBBIIIAET YCTOMIMBOCTh U yIIpaB-
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JISIEMOCTh aBTOMOOWIISI. DTU IIWHBI IIpeIHa3HAYeHBI B OCHOBHOM [IJIST
JIETKOBBIX aBTOMOOWJIE 1 aBTOOYCOB.

Apounvie wunbl (puc. 8.7,a) uMe0T mpoduib B BUIE apKu IMepe-
MEHHOI KPUBU3HBI ¢ HU3KUMM KCCTKUMM OOpTaMH U OTHOIICHHEM
H/B=0,35...0,50. ApouHble ITMHBI UMEIOT MPOYHBII TOHKOCIONHBIN
Kapkac, oOecreuyMBapoIInii Majgoe COMPOTUBIEeHUEe M3ruody. Mx maro-
TaBJIMBAIOT O€CKAMEPHBIMU U SKCIUTYaTUPYIOT C BHYTPEHHUM JaBICHU-
em 0,05...0,15 MIla. IlllupunHa npoguist apouyHbIX KUH B 2,5...3,5 pa3a
0oJIbllIe, YeM IIMPUHA TOPOUIHBIX IIIMH. PUCYHOK ITpOoTeKTOpa — KPYyII-
HOPACUJICHEHHBI ¢ MOIITHBIMU TPYHTO3alleITaMu BBICOTOM 35...40 MM 1
¢ marom 100...250 mm. B cpenHelt yacTu uMeeTcs Mo OKPYKHOCTH TTOSIC
M3 OJHOTO WJIM ABYX PSIIOB TPYHTO3AIIEIIOB, YMEHBIIAOIINX U3HOC OC-
HOBHOM 4acTH TPOTEKTOpa IPU 3KCIUTyaTallud Ha JOPOraxX C TBEPIAbIM
MMOKPBITHEM. ApPOYHBIC IIMHBI O0ECIIEUMBAIOT XOPOIlee CIETUICHUE C
TPYHTOM, TTIO3TOMY MX UCIIOJIB3YIOT KaK CE30HHOE CPEACTBO IMOBBIIICHUS
MIPOXOAMMOCTH aBTOMOOWIISI. YCTaHABIMBAIOT Ha aBTOMOOWIIb apOYHEIC
IIMHBI BMECTO 3aJHUX CABOCHHBIX KOJIEC Ha CIeIIMaIbHOM 0007¢.

ITnesmokamku (puc. 8.7,6) MpeaCTaBISIOT COO00Il BBICOKORIACTUY-
HbIe 0007109K1 609K000pa3Hoit hopmbl. OHu umeroT [T-00pa3HbIii TTpo-
(uab, MMpUHAa KOTOPOTO cOcTaBisieT 1...2 BHENTHUX TUaMeTpa IIWHbBI
¢ orHomeHnuem H/B=0,25...0,40. IIporekTop cHaOXeH HEBBHICOKMMU
¥ PEIKO PaCIOOXKEHHBIMU TPYHTO3alleIIaMi, KOTOPEIE 00eCIIeYNBAIOT
Xopolllee 3alelIeHe ¢ TPYHTOM, ITPOYHOCTh ITHEBMOKATKa M COXpaH-
HOCTB ero (hopMbl. DJIACTUYHOCTD ITHEBMOKATKA B 3...4 pa3a BblllIe, YeM
y OOBIUHBIX IIWH, U B 1,5...2,0 pa3a BeIIlle, YeM y apOUHBIX. BHyTpeHHee
JaBjieHue Bo3ayxa B MHeBMokarKax coctasiset 0,01...0,05 MIIa. Takue
XapaKTepUCTUKU ITHEBMOKAaTKa 00€CIIeYMBaOT HU3KOE NaBJICHUE IITMHbI
Ha TPYHT, XOPOIIIYIO ITPOXOANMOCTb TPAaHCIIOPTHOTO CPEICcTBa 1o 0e3-
JIOPOXbIO, BEICOKYIO COITPOTUBIIIEMOCTb TTPOKOJIAM M TTOBPEXKIECHUSIM.
ITpu mpokoax BO3ayX U3 MTHEBMOKAaTKa U3-3a MaJIOrO BHYTPEHHETO JaB-
JICHUS BBIXOIUT MEIJICHHO.

3Ha4yuTeIbHAS IIMPUHA U MaJiasi TPY30MOAbEMHOCTh OTPAaHUYMBAIOT
Irana3oH MPUMEHEHMS 3TUX IIIMH Ha aBToMoOmissx. Kpome Toro, mpu
SKCIUTyaTalluM Ha JOPOTraxX ¢ TBEPABIM IMOKPHITUEM OHM MMEIOT COKpa-
IIEHHBIN CPOK CITYKOBI.
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IIpemHa3HAYeHB! ITHEBMOKATKM [UISI aBTOMOOMJICH, PadOTaOIINX
B 0CO00 TSDKEJBIX JOPOKHBIX YCIOBUSX: CHEXHAas IICJWHA, CHIITyJIne
MecKH, O0JIOTUCTAss MECTHOCTD.

ITo KOHCTPYKIIMM IIMHBI U3TOTaBIUBAIOTCS OUAaTOHATBHBIMU WU
paguanbHbIMU (puc. 8.8).

e

N % X

A

Puc. 8.8. luaroHasibHbI€ (@) U paauaibHbIe (0) ITUHbBI

Juaeonanvhvle wiuHb MIMEIOT KapKac 2 C pacIloNoXeHUEeM HUTei
Kopaa 1oz yriaoM 50...52° K ocu Koneca ¢ TepeKpeliMBaHMEeM HUTel
B COCETHMX CJI0siX. HUTM Kopa oy ieqHoro ciost pacTioIoXeHbI TaK-
>Ke TIONL YIJIOM K OCU KoJieca ¢ MepeKpelnIMBaHUEM B CMEXHBIX CIIOSIX.
Kapkac nraroHajbHbIX IIMH MEHEe BOCIIPUMMYMB K MOBPEXIAECHUIO OT
yIapoB 1 TTIOPE30B.

Paduanvhble wiunbl OTINYAIOTCS OT AMATOHATBHBIX PACIIOIOXKEHUEM
HUTe# Kapkaca, opmoii Tipoduiist, CI0HHOCTbIO, 0OCOOEHHOCTSIMHU TT0-
JYIIEYHOTO CJI0sT, 00PTOBOI YacTH, MMPOTEKTOPA U IPUMEHSIEMBIX MaTe-
puajoB. PagraibHble IIMHBI UMEIOT TTapaJlJIeIbHOE PacIioIOXEeHUE HU-
Teil Kopaa 2, MIyliux OT OJHOTo 6opTa K apyromy. Yucso cioeB Kopaa B
JIBa pa3a MEHbIIIe, YeM Y TMarOHAJIbHBIX WH. [TomyieuHsiii coit 1 n3-
TOTOBJICH U3 METAJJTIMYECKOI0 I BUCKO3HOTO Kopaa. Beicora mpodu-
Jisl ILIMH HECKOJIBKO YMEHbIIIEHA, 1 €€ OTHOILIEHHUE K IIIMPUHE COCTABIISIET
H/B=10,70...0,85. PannaibHble IIMHBI U3TOTABIMBAIOT KaK KaMEPHbI-
MM, TaK U OecKaMepHbIMU. DTU IIUHBI 10 CPABHEHUIO C JTHMAaroHasb-
HbIMM UMeloT Ha 15...20% 06osblilyio rpy3onoabeMHocTb, Ha 30...35%
GoJbllie pamuaIbHYIO 2JaCTUIHOCTh, 10 10% MeHbIlle COMPOTUBIICHNE
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KaueHM1o. baromaps TakuM IIMHAM yIIydIIaeTcs yIpaBiIsieMOCTh aBTO-
MOOWJISI, CHUXKAETCSI pacXoj TOTUIMBA, OHU 00JIafaloT OOoJbIlIe N3HO-
cocToitkocThio. [Tpober paguanbHBIX IIMH OOJIBIIE TIPEASILHOTO MPO-
Oera mMaroHaJbHBIX B 1,5...2 pa3a u coctasiser 75...80 Teic. KM. BmecTe
C TeM paauajbHble IIIMHBI UMEIOT 00Jiee BHICOKYIO CTOUMOCTD U TTOBbI-
IIEHHYI0 OOKOBYIO 3JIaCTUYHOCTS. [loceaHee CBOMCTBO SIBISIETCS TIPH-
YUHOM ITOBBIIIEHHOTO IITyMa IpK Ka4YeHWH 110 HEPOBHOM Jopore.

Pazmepor u mapkupoexa wiun TpuBOASATCS Ha UX OOKOBOI MOBEPXHOC-
™1 (puc. 8.8,a). OCHOBHBIMU pa3MepaMM IIUHEI (puc. 8.8,0) SBISIOTCS
mupuHa B u Beicota H mpodwis, TocagouHbIil auaMeTp d 1 Hapy>KHBII
nurameTp D. PazMmep auaroHajabHOM IIMHBI 0003HAYAETCs ABYMS YMCla-
MU, COCTABJISIIOIIMMU coueTaHue B-d, mpu 3TOM pa3Mepbl IPUBOISITCS
B MioiiMax, Harpumep 6,95-15. PaguanbHble IIMHBI MAPKUPYIOTCS Tpe-
Ms yuciaaMu U OykBoit R, HampuMmep 175/70R14, toe 175 — mupunHa
npoduist B B MM, 70 — orHoinenue H/B B%; R — panuanbHas; 14 — no-
CaJOYHBIN TuamMeTp d B MIoliMax.

Kpome Toro, B MapkKMpoBKe IIMHBI YKa3bIBAIOTCS 3aBOJ-U3IOTO-
BUTEJIb, MOJEIb IIUHBI, €€ TOPSAKOBBIE HOMEP U HEKOTOpPBIC IPYrue
IaHHBIe (YCTIOBHBIE 0003HAUCHUSI CMMBOJIA CKOPOCTH, YCIOBHOE 0003-
HavyeHue Hecyllei crnocodoHoctu, M+.S — T IIWH ¢ 3MMHUM PUCYHKOM
npotekTopa, LI — mst mnH, mpeaHa3HaYeHHbIX JUISI OLTUTIOBKH).

Bonpocbl ona camoKoOHTpoOnA

. Pacckaxurte o Ha3HAYUeHUU KOJIec.

. Kakue ObIBalOT KOHCTPYKLIMHU KoJjec?

. [lepeunciaute TpeOOBaHUS, TIPEABSIBIISIEMbIE K IITMTHAM.
. Kakue ObIBalOT KOHCTPYKIIMU IIAH?

WD AW N =

. I3 Kakux OCHOBHBIX YacTeil COCTOUT IIIMHA 1M KaKoe BJIMSIHUE OHU
OKa3bIBaIOT Ha e€ pabouuii mpoiecc?

. Kakue ObIBalOT KOHCTPYKLIMU 0001bEB KoJec?

. Oxapaxrtepu3syiiTe CriocOObI KpeTJIeHuUs KoJiec.

. Kakue TpeboBaHMS MpeabsIBIISIIOTCS K KPETUICHUSIM KoJrec?

O 0 3 O

. Kakue Harpy30uHbIe peXMMBbI YIUTHIBAIOT MIPU pacdyeTe MOMIINITHI-
KOB CTYITUII Kojec?
10. Kakue maTepuasibl IPUMEHSIOTCS /11 OCHOBHBIX JAeTajieil Koiec?
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9. PYJIEBOE YMNPABJIEHUE

9.1. HasHauyeHue 1 TUNbI pyNeBoro ynpasfieHns

PyneBoe ympaBieHUe NMpemHa3HAYeHO IJISI M3MEHEHUS W ITOAJEe-
prKaHUs HalpaBIeHUs ABMXKEHUST aBTOMOOUIs1. OHO MpencTaBisieT co-
00#i KOMIUJIEKC YCTPOWCTB, 00€CIeunBaloIMX IMOBOPOT yIPaABASIEMbIX
kosiec. CocTouT pyJieBoe yrpaBjieHWe U3 pyJIeBOr0 MeXaHU3Ma U py-
JIEBOTO MPUBOJA.

PyneBoit MexaHn3M BKIIIOUAeT pyJeBOe KOJIECO, PYJICBYIO KOJOHKY,
MeXaHMYeCKUI PeIyKTop, 00eCreunBaoIINii yBeIMUeHUE TepeaaBa-
€MOro KpyTsIlero MoMeHTa. PyseBoil mpuBoa BKJIIOYAeT PYJeBYlO CO-
ILIKY, TSTH, PYJIEBBIC PhIYaru, yCUJINUTEIb pyJisd. PyJaeBbie TSI U pyaeBbie
pbluaru 00pa3yloT pyJIeByIO Tpareluio, 00eCreurnBaoIyo TOBOPOT yIi-
paBJIIeMbIX KOJIEC Ha pa3HbIe YIJIbl: BHYTPEHHETO KoJieca — OOJIbIINIA,
BHEIIHETO — MEHbIINH.

Ha aBTOMOOMIISIX, KaK IIpaBWIO, M3MEHEHNE HAaIIPaBICHUS JBIKE-
HUSI OCYIIECTBJISIETCS TOBOPOTOM MepenHuX Kojec. Ha MHOrOOCHBIX aB-
TOMOOMJISIX MOXKET IIPOM3BOIUTHCS TTOBOPOT KOJIEC ABYX YIIPABJISIEMbIX
MOCTOB. B 3aBUCMMOCTM OT pacrioyioXeHUsT PyJIeBOro Kojeca Ha aBTO-
MoOMJIe pyJieBO€e YIpaBlIeHe MOXET ObITh JIeBOe U MpaBoe. bobinHe-
TBO cTpaH (CIIIA, Poccus, [epManus u ap.) MpUaepKUBAIOTCS JIEBOTO
PACTIONIOKEHMST PYJISI M TIPAaBOCTOPOHHETO ABIDKEHUS Ha qoporax. YacTb
ctpaH (AHrIU, SAnoHus U Ap.) AJIs1 CBOUX JOPOT BBIMTYCKAIOT aBTOMOOU -
JIA ¢ TIPaBBIM PACITOIOXEHHUEM PYyJIEBOTO KoJjieca, a CaMi TOPOTU UMEIOT
JIEBOCTOPOHHEE ABIDKCHUE.

JlerkoBble aBTOMOOWIM 0COO0 MajJoro ¥ Majoro KJjaacCoB BBIITyC-
KarTcs 0e3 yCWInTeNIsl pyist. bosbliast Xe 4acTh JISTKOBBIX M I'PY30BbIX
ABTOMOOMJICH MMEIOT PYJICBOM YCWIINTENb, YTO 3HAUUTEILHO 00IeT4acT
yIpaBjeHUe UMU, MOBBIIIAeT MAHEBPEHHOCTh U O€30MMaCHOCTb JBMXKE-
HUsI, B TOM YUCJIE W TIPU pa3pbIBe IIMHBI IIEPEIHETO Kojieca.

KoHCTpyKInio pyjaeBOro yhpaBlIeHUS B 3HAYUTEIbLHOU CTeIle-
HU OIpeAesisieT TUIl MepeaHeil moasecku. [1pu HezaBucUMOI MoaBec-
Ke MepemIHnX KoJeC MPUMEHSICTCS MoIepedHasl Tsra pa3pe3Horo THUIla
(puc. 9.1,a), ¢ TeM YTOOBI 0O0ECITEYUTH HE3aBHCHUMOE BEpPTUKAJIBHOE
nepeMelIeHre Kaxa0ro U3 kosec. B pyjeBoe yrpapieHue BXOAST pyJie-
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BOe KoJieco 1. pysieBoii Bai 2, pyJieBOM MeXaHU3M 3, pyJieBasl coIlKa 7,
CpenHss pyJieBas Tara 8, MaITHUKOBBIA pelyar 9, 60KOBBIE PYJIEBBIE PbI-
yaru 6 u 10, ppryaru 5 u 11 noBopoTHbix Lamnd 4 u 12. [ToBopoToM py-
JIEeBOTO KoJjieca 1 1 pyJieBoro Baja 2 IToBOpayMBaeTcs pyJieBasl colnka 7,
TepeMenaeTcsl CpeaHssl pyJieBasi TSIra 8 MoINepevyHoi TITU U GOKOBBIE
pbiyaru 6 1 10. TIpy1 3TOM OCYIIECTBISIETCS MOBOPOT OOKOBBIX phbIua-
roB 5 u 11 u moBopotHbIx Hand 4 u 12.

Puc. 9.1. KommoHoBKa pyJieBOTO yrpaBieHUs TIpY He3aBUCUMOI (@)
1 3aBUCUMOIA (0) IoJIBECKaX YIpaBisieMbIX KOJIeC
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IIpu 3aBUCUMOII MoaBecKe MepemIHux kosec (puc.9.1,60) pyneBoe
yIpaBJieHUEe, He UMeIoIIee YCUIIUTEIsT, BKIIFOUaeT pyJieBoe KoJieco 1, py-
JIEBOI BaJl 2, pyJIeBOI MEXaHU3M 3, PYJIEBYIO COLIKY 7, TPOAOJIbHYIO Py-
JieByto TATy 13, moBopoTHbIi peruar 14, peraaru nmosopora narnd S u 11,
Hepaszpe3Hylo norepeunyio Tsry 15. [ToBopoTtoM pyneBoro kojeca I u
PYJIEBOrO Baja 2 MOBOPAUYMBAETCs COIIKa 7 M MepeMellaeTcs Mpoaoib-
Has Tara 13. JleficTBeM IPOIOJIBHOM TSITH TTOBOPAYMBACTCS BEPXHUI
pyJieBoit pberyar 14, 3akperieHHbIii Ha TTOBOPOTHON Liarde JeBOro re-
penHero KoJieca, u narnda storo kojieca 4. C moBopotom nardsl 4 1mo-
BOpaYMBACTCSI HIDKHUM PYJIEBOI phIYar JIEBOro KoJjieca, IiepeMeInaeTcst
rmorepevHast pyyieBas Tdra 15, moBopauMBaeTCsl HYIDKHUIN PYJIEBOI PbI-
yar 11 mpaBoro KoJjieca 1 MOBOPOTHas Liarda 3Toro Koseca 12.

Turbl pyJIeBBIX yIIPaBICHUI B 3aBUCUMOCTH OT 0COOEHHOCTE KOHC-
TPYKIIMK TPAHCIIOPTHOTO CPEICTBA MPUBEACHBI Ha puc. 9.2.

| Tunel pyJieBbIX yHpaBJeHHii

—

v
Ilo criocoOy moBopoTa o pacrionoxxeHuro Tlo pacmonoxenuro
aBTOMOOMIISE YHPaBISIEMBIX KOJIEC pyJeBoro Koseca
@ Lo« ) =
S o = g & 2o g = =
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Puc. 9.2. Tunsl pyeBbIX yIIpaBaeHUI

9.2. Tpe6oBaHuA, NpeaAbABAAEMbIe K pyJIeBOMY yripaBJieHUIo,
1 €ro OCHOBHbIE@ XapaKTepUCTUKN

K pyneBomy yrpaBieHUIO MPEIbIBASIOTCS TOBBIIIEHHbIE TPebo-
BaHUs, MTOCKOJIbKY OHO CYIIIECTBEHHO BJIMSIET HA YIIPABJISIEMOCTb, Ma-
HEeBPEHHOCTh, YCTOMYMBOCTHL M Oe30IacHOCThL aBTOMOOWIsl. Hapsimy
¢ 001IMMU TPeOOBaHSIMUI K KOHCTPYKILIMU aBTOMOOWJIS K PYJIEBOMY YIT-
PaBJICHUIO MPEAbIBISIOTCS CieaIbHbIe TPEOOBaHMSI, B COOTBETCTBUM
C KOTOPBIMU OHO JOJDKHO 00eCIIeYrBaTh:
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* MUHHUMAaJBHBIA paglyc ITOBOPOTA IIJIST XOPOIIIeii MaHEBPEHHOCTHU aB-
TOMOOWJIS;

* COOTBETCTBHE MEXIY YIJIOM IIOBOPOTa PYyJEBOro KoJjeca U YIpaBlisie-
MBIX KOJIEC;

* TIPOMOPLHUOHATBHOCTh MEXY YCWJIMEM Ha PYJIEBOM KOJIECe U COMpO-
TUBJICHUEM ITOBOPOTY YIIPaBJsSIEMBbIX KOJIEC;

* JIETKOCTb YIIPaBJICHMUSI,

* MUHHUMAaJIbHYIO Tepeaady TOJTIKOB U YIapOB CO CTOPOHBI TOPOTH Ha
pyJIeBoe KOJIeco;

* HCKJTIIOUCHME aBTOKOJICOaHMI yIIPaBIsSIeMBIX KOJIEC BOKPYT OCH TTIOBO-
pora;

* MUHUMAaJIbHOE BIUSHUE Ha CTA0MIM3ALIMIO YIIPABJIsSIeMbIX KOJIEC;

* TPaBMOOE30MMaCHOCTb BOAUTEIIS IIPH JIOOOBBIX CTOJTKHOBEHUSIX.

Munumanvruiii paduyc noeopoma aeémomoOuas OLEHUBAETCs pac-
CTOSIHUEM OT LIEHTpaA IIOBOPOTA M0 CPEAHEN BEPTUKAIBbHOM IJIOCKOCTU
Hapy>XHOTO YIIPABIISIEMOT0 KoJieca IIPU €TI0 MaKCUMaJIbHOM ITOBOPOTE.
3HavYeHUSI MUHUMAJIBHOTO pagnyca IToBOpOoTa perjaMeHTupytores I[pa-
oM Ne 36 EDK OOH, neiicTByromnm 1 Ha repputopun Poccun. Dtot
pagryc HEIIPeMEHHO YKa3bIBaeTCsS B TEXHUYCCKON XapaKTEepPUCTUKE, U
ero 3HaueHue oObIYHO cocTtaniseT 2,0...2,5 6a3bl aBToMOOMIISI. OOBIU-
HO MMHMMAJbHBINA paaryc MOBOPOTA OMPEeIsIeTCs 9KCIIEPUMEHTAIbHO
MIpY ABDKEHUH aBTOMOOMIISI CO CKOPOCTBIO 5 KM/4 M IMPY MaKCUMalb-
HOM ITOBOPOTE yIPaBJISIeMbIX KOJIEC.

Ecnu u3zBecTHBbI yriibl 00KOBOTO YBO/IA YIIPABJIsIEMbIX KOJIeC, 3HaUe-
HIe MUHUMAaJIbHOTO pagnyca IOBOPOTa MOXKHO OIIPEIEIUTD ITyTeM pac-
YyeTa ¢ TTIOMOIIBIO Cleaytoneil (hOpMyIIbL:
Rs+0,55,

Rmin = e
COos (emax - 81)

.1

L

tg(emax - 81) + tg82
OOKOBOTO YBOJa ILIMH; Bl — KoJiesl MepeIHUX KOJIeC aBTOMOOWJISI; Gma —

X

rae Rg — paaMyc MOBOpPOTa aBTOMOOWJISI C YyU€TOM

MaKCHMaJIbHbIii YTOJI TOBOPOTa yNpaB/sAeMbIX KoJlec; 8, 1 6, — YIJibl 60-
KOBOTO YBOJIa YIIpaBJisieMbIX KoJjiec; L — 0a3a aBTOMOOWJIS.

Yenosoe nepedamounoe uucao pynreeoeo ynpasienus peacTapisieT Co-
Goii OTHOLICHNUE YI/Ia TIOBOPOTA PYJIEBOTO Kojieca 0Ol K CPEIHEeMY YLy
IOBOPOTA YIIPaBJISIEMbIX KoJiec 0:
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Uy, =—— 9.2)

rae 0= % — YroJ IOBOPOTa YIpPaB/isieMbIX KoJiec; 6 — yros noso-
poTa BHYTPEHHETO KoJjieca; 6 — yroji oBopoTa HapyXHOTo KoJeca.

3HavyeHue yrJoBOro rnepeaaTouHoro yucia nepeMeHHoe, 3aBUCUT OT
rnepeaaTOYHbIX 3HaYEHUI pyJIeBOro MeXxaHu3Ma U, M PpyJeBOro MpuBo-
la u ¥ PaBHO X IIPOM3BEICHUIO!

u =u _u_ .
py pM  pn

OT 3HaYeHUs 3TOTO MEPEeJaTOYHOTO OTHOIIECHWS, YaCTO Ha3bIBae-
MOTIO MepeaaTOYHbIM YMCIOM PYJIEBOTO YIPABJIEHMS, 3aBUCSIT YIIPAJIsi-
€MOCThb, MAHEBPEHHOCTD ¥ 0€30I1aCHOCTD ABVKCHUSI.

Ilepedamounvim uuciom pyneeoeo Mexanusma Ha3bIBA€TCsl OTHO-
LIEHKE YIJIa [I0BOPOTA PYJIEBOIO KOJIeca O, K Yy TOBOPOTA PyJIeBOii

COLLKH O
o
— PK
Upw = . (9.3)
Olpe
PyneBble MexaHU3MbI aBTOMOOMIIEN MOTYT MMETh KaK MMOCTOSTHHOE

3HaueHUe MepeJaToOuHOro 4ucia, Tak u nepemeHHoe (puc. 9.3). Yuc-
JIEHHOE 3HAYCHHE UX U | = 13...22 11 1ETKOBBIX U u, = 20...25 nng rpy-
30BBIX aBTOMOOMJICH.

/22
[ s \

/ 10

I__...-..----'—‘ —

—720-540-360-180 0 180 360 540 720°

Q —

Puc. 9.3. XapakrepucTHKa pyJIeBOro MeXaHU3Ma Py TiepeMEHHOM
nepeaaToyYHOM OTHOIIEHUHT

[Ipy mepeMeHHOM MepefaTOuHOM YHCIe i OOJBIINE ero 3Have-
HMSI JOCTUTAIOTCSl B MHTEpBajJe M3MEHEHMs yIja IMOBOPOTa PYJIEBO-
ro Kosieca o, OT -90° mo +90°. B aTOM ciydyae yros moBopoTa pyJieBoi
CONIKM 0, MUHUMAaJbHBII, TTOCKOIBKY O, = O /u__, 4TO 0OecreuyrnBaeT

pc pc PK

pm’
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00JIBLIYI0 O€30MacHOCTb ABUXKEHUS. [I0BOpOT aBTOMOOWIIS HA GOJIBILION
yroj (£ 270°...720°), coBeplliaeMblil TIpU MaJIbIX CKOPOCTSIX, OyIeT mpo-
HUCXOIUTH OBICTPEE, TIOCKOIBKY IIPY YMEHBIIICHUM 3HAYCHUS u,, yBEIH-
YMBACTCS YTOJ [I0OBOPOTA PYJICBOI COLIKM O, .

Ilepedamounvim uuciom pyseeoeo npueoda Ha3bIBaeTCs OTHOILLIEHUE
yIiia MOBOPOTA PYJICBOW COLIKM O, K YIIY MOBOPOTA YHPaBISEMBbIX
KoJiec 6:

u, =2, 9.4)

Jnsa onpenenaeHUs TIepeaaTOYHOTO OTHOIICHUS PYJIEBOTO IIPHUBOIA
MOHO HCII0JI30BaTh OTHOLICHHE IJIeY pPhlYara IOBOPOTHOTO KyJtaka /,
W pYJIEBOIi COLLIKU lpc:

I
u =" (9.5)

pn lpc

ITockonbKy TIpM OCYIIECTBJICHMU ITOBOPOTA UTMHA IUIEY PHIYaroB
MEHSIETCSI, TO U TIepeaTOuHOe OTHOIIEHUE PYJIEBOTO TIPUBOJIA HE OCTa-
€TCsI IIOCTOSIHHBIM. YMClIeHHOe 3HAaYeHMe TepeaIaTOYHOI0 OTHOIICHMS
pyJieBoro IpuBoaa aBToMoomeit cocrannser 0,85...1,10.

ITockosbKy B pyJIeBOM YIIpaBIEHUM UMEET MecTo aedopmalivs eTa-
JIel, >KecTKasl KhHeMaThuJdecKasl CBSI3b HapylliaeTcsl. Beaencrsue atoro npu
OIIMHAKOBOM ITOBOPOTE PYJIEBOI0 KOJIeca B CPABHEHHUH C XKECTKUM PYJIEBBIM
yIpaBJieHUEM YIIpaBjisieMble Kojieca TMOBePHYTCSI Ha MeHbIMiA yroi. [To-
3TOMY Hapsiy C YIJIOBBIM MepenaTOYHbIM YKMCIOM BBOIST MOHSTUE KUHe-
Mamuueckoe nepedamouHoe 4ucio pyieeoeo ynpasaeHus, XapaKTepu3yrolee
JKECTKYIO CBSI3b MEXKJTY YIJIaM1 ITOBOPOTA PYJIEBOTO KOJIeca U yIPaBJISIEMbIX
KoJec. YII0Boe MepeaTouHoe YMCIo Beeraa OyaeT Oosbliie, YeM KMHeMa-
THYecKoe. B cBoo ouepens, yIioBoe IiepeaaTouHOe YMCIIO, YUUTHIBAIOIIIEEe
VIPYTYIO TIOAATIIMBOCTb PYJIEBOTO YIIPABICHUSI HA3bIBAIOT OUHAMUHECKUM
nepeoamoyHbIM YUCAOM PY1e8oe0 YnpasieHus. YTI0Bas KeCTKOCTb PYJIeBOr0O
YIpaBJIeHUS JITKOBBIX aBTOMOOMIeiH coctansier 1,0...3,5 rpax/Hwm. ¥V rpy-
30BbIX aBTOMOOMJICI 3HAUEHE 3TOTO TTapamMeTpa OoJIbIIIE.

CuUoBbIM TepeaaTOUYHBIM YMCJIOM PYJIEBOTO YIpaBICHMSI Ha3blBa-
eTcsI OTHOIIEHUE CYMMBI CHJI COIIPOTUBIICHUS TIOBOPOTY YIIPABIISIEMbIX
Kojiec P K yCHIIIO, PUIOXKEHHOMY Ha py/ieBOM Kosiece P :

P

U, = (9.6)

Py
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B MIPAKTUYCCKHUX pacycTax 4aluic MCII0JIb3YIOT OTHOIICHHUEC MOMCHTA
CONMPOTUBJICHUA IMOBOPOTY YIPABJIACMbBIX KOJICC ]WCn 1M MOMCHTA Ha py-
JIEBOM KOJIECE:

u, =—-m. .7

C IIOMOIIBIO CHJIOBOTO TIEPEITATOYHOIO YMCJIAa OLICHWBACTCS JIeT-
KOCTbh YIIpaBJIeHNsI aBTOMOOWJIEM I10 YCUJIMIO, TPEOYIOIEMYCS TSI €r0
TMOBOPOTA.

Ha ctagmu mpoeKTrpoBaHUS aBTOMOOMIISI B pacueThl 3aKJIaIbIBAIOT
MaKcHMaJlbHOe ycujaue Ha pyJeBoMm KoJjece He Oosiee 120 H u munHu-
MasibHOe — He MeHee 60 H. OrpaHnyeHrMe MUHUMAaJIBHOIO YCUJINS Ha
PYJIEBOM KOJIECE CBSI3aHO C HEOOXOMMMOCTBIO 00CCITCYNTD 1T BOMUTEIIS
«4yBCTBO noporu». [Ipu mpoBepKe ycuUIust Ha pyJIeBOM KoJiece HEeIoI-
BUIKHOTO aBTOMOOUJISI OHO He noJKHO mipeBbiaTth 400 H Ha acdanbro-
OCTOHHOM ITOKPBHITHU.

JlerkocTh M ymOOCTBO YyHpaBJIEHWSI aBTOMOOWMJIEM B 3HAUUTEIb-
HOI CTENeHM 3aBUCSIT OT pa3MepoB (IMaMeTpa) pyJieBoro kosueca. Yem
OoJIBIIIe AMAMETp, TeM MEHBIIIe YCUINe Ha PyJIeBOM KoJiece, HO OTHO-
BPEMEHHO YBEJMYMBAETCS YrOJI TTOBOPOTA PYJIEBOTO KoJjieca JUIsl TTOBO-
poTa yrpaBJsieMbIX KoJIeC Ha TOT Xe yroi. JuameTp pyjeBoro kojeca
3aBHCHUT OT TUIIA aBTOMOOWJISI M COCTABJISIET IUIST JISTKOBBIX aBTOMOOWIICH
380...425 MM u 1715 rpy30Bbix aBToMoOuMei 440...550 MM.

7151 TIoBOpOTa ympaBJIsieMbIX KOJEC OT CpeIHEro B KpaliHee MoJo-
JKEeHIEe B 00¢ CTOPOHBI TPeOyeTCsl IIOBEpHYTh PYJIeBOE KOJECO Ha yroil
540...1080°, yto cocTaBiser 1,5...3 obopoTa.

JlerkocTthb ynpaByieHus: aBTOMOOMIIEM, 3HaUCHUE YCWINIA, TTepeaaBa-
€MBIX OT YIIPaBJIIeMBbIX KOJIeC K PYJIEBOMY KOJIECY, OIIPEACIISIIOTCS 6eu-
YUHOU NPAMOCO n, u 00pamHoeo n, KIIJ[ pyaesoco ynpasaenus.

Ipsamoit KITJI xapakrepusyeT MOTepu MOIIHOCTU TpU Tiepeaaye
YCHJIHIA OT PYJIEBOTO KOJIeca K YIPaB/IsieMbIM KOJIECaM 1|, 1 OTIpe/Iesisi-
etcs kak npoussenaeHue KII pyneBoro MmexaHu3ma n,, " KIT pyne-
BOTO mpuBoAa” !

M,y =N, My 9.8)

Yem Bbiie 3HaueHue mnpsimoro KIIJI, TeM MeHblle MOTepU Ha

TpEeHUE B PYJIEBOM MEXaHM3ME M PYJIEBBIX IIApHMpPAX W JIETYe YIIpaB-
JneHue aBromobuneM. YucnenHoe 3HaueHue npssmoro KITJ B 3aBucu-
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MOCTHU OT KOHCTPYKIIMU PYJIEBOTO MeXaHW3Ma ¥ TMPUBOAA COCTABIISIET
n, = 0,65...0,85.

Ooparnsbiii KIT/I xapakTepusyeT NoTepy MOILIHOCTH MPU Tiepeaaye
YCUJUSL OT YIPAaBJISIEMbIX KOJIEC K pyJIeBOMY KoJjiecy. YeM MeHblle 3Ha-
yeHue atoro KIIJI, TeM MeHbIlIe epeaaroTcs yaaphl M TIYKUOT HEPOB-
HOCTEI TOpPOTM Ha PyKU BoauTessi. YuciieHHOe 3HaueHue OOpaTHOro
KT/ B 3aBUCMMOCTH OT KOHCTPYKIIUM PYJIEBOTO MeXaHU3Ma U MPUBOIA
cocTaBIsIeT M, = 0,58...0,65. Bmecte ¢ Tem 3HaueHue obpatHoro KIT/]
JIOJIKHO OBITH BBIILE MPeiesia 00paTUMOCTH PYJIEBOTO YIIPABIEHMUSI, UTO-
OBl COXPAHUTb Y BOAUTEJSI YYBCTBO IOPOTM M OOECTIEUUTh CTAOWIN3a-
LIVIO YIIPABJISIeMbIX KOJIeC.

JlerkocTtsb yripaBieHus 3aBucut ot npsimoro KITJI pyneBoro MmexaHus-
Ma, TaK KaKk B HEM MIPOMCXOIUT OCHOBHAsI YacTh MOTephb Ha TpeHue. [1psi-
moii KTTJI pysieBoro MmexaHusma M,,, ONPENIEINIACTCS U3 COOTHOLICHUS
M
M“” , (9.9)

PK
rae M, — MOMEHT TPEeHUsl PYJIEBOTO MeXaHU3Ma, IPUBEACHHBIN K py-

an:]—

JIEBOMY KOJIECY.
3HavyeHue CUJI YIapoB OT JIOPOTH Ha PYJIeBOE KOJIECO 3aBUCUT OT Be-
JnaurHbl oopatHoro KIT/ M,,» OTPEICISIEMOro U3 OTHOLICHNS:

MTp2

M,

rae M, — MOMEHT TPEHHsI PYJICBOTO MEXaHN3Ma, IPUBEICHHBLIT K Baty

Nyp =1- , (9.10)

PYJIEBOI COIIKH.
3HauyeHus npsimoro 1 oopaTHoro KIT/I aist yepBIYHBIX 1 BUHTOBBIX
PYJIEBBIX MEXAHM3MOB MOIYT ObITh OIIpeaesIeHbI I10 (hOpPMyIaM:

tgf .
== 9.11)

Mo = e+ p)
:tg(B—P) 11/
Ty =g 9.11)

rae 3 — yroi noabeMa BUHTOBOM JIMHUUW YepBsKa WU BUHTA; P — YroJ
TpEeHUSI.

YucneHHble 3HaueHus mnpsiMoro u obpatHoro KITJ paznuu-
HBIX THMIOB DYJIEBBIX MEXaHM3MOB COCTaBIAIOT M = 0,60...0,95 u
n,, =0,55...0,85.
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KITJ pymeBoro mpuBoaa CKJIaabIBACTCS M3 IIOTEPh Ha TPEHHE BO BCEX
PYJICBBIX IITAPHUPAX, ¥ €TI0 3HAYCHUS COCTABIIAIOT 1), = 0,92...0,95.

Hns ynydineHusl yIopaBiIsieMOCTH aBTOMOOMWJISI, IPeIOTBpalleHUs
BWJISTHUSI YIIPABISIEMBIX KOJIEC 3a30p B PYJIEBOM YIIPaBJICHUU TOJKECH
ObITb MUHUMAaJbHBIM. OmpenessieTcsl 3TOT 3a30p MO YIJIy CBOOOIHOTO
BpallleHUsI PYJIEBOTO KoJieca MPU HEUTpaJbHOM TOJIOXKEHUU YIIpaBJsi-
€MBIX KOJIEC M CKJIaIbIBaeTCS U3 3a30pa B PYJICBOM MEXaHU3ME U pyJie-
BOM IIprBoze. JJoImycTUMEIiT 3a30p JIJ1T HOBBIX aBTOMOOMJICI COCTABIISIET
10°...15° cBOOOIHOTO ITOBOPOTA PYJIEBOro KoJjieca (puc. 9.4).

ITocKomIbpKy OOJBIIIYIO YaCTh BpeMEHN aBTOMOOWITB IBIKETCS IIPSIMO-
JIMHEITHO WIJTM C MaJIBIM ITOBOPOTOM VIIPAaBIISIEMBIX KOJIEC, HAMOOJIBIITNIA
M3HOC KOHTaKTUPYIOLINX ITOBEPXHOCTEH pyJIeBOr0 MexaH1u3Ma 1 PyJIeBO-
TO TIPMBO/IA IIPOMCXOIUT IPU MAJIBIX YIJIaX IIOBOPOTA PYJIEBOTO KoJieca.

Hnsg ycTpaHeHWs ITOBBIIMICHHOIO 3a30pa B PYJIEBOM MEXaHU3Me
npenycMaTpyuBaeTcs peryaupoBka. JJIsl MCKIIOYeHUST 3aKIMHUBAHUS
PYJEBOTO MeXaHM3Ma ITOCjIe PEeTyJIMPOBKU 3a30p B 3alleTJICHUU IIPU
IOBOPOTE PYJIEBOrO KoJjieca OT HEUTPaJbHOTO TOJIOKEHUS JTOJDKEeH
OBITH OOJIbIIIE, YEM B LIEHTPE, M B KOHILIE COCTaBIATh 25°...35° cBOOOI-
HOTO TTOBOPOTa PYJIEBOTO KoJieca.

= CX.p_K 0 +ap.K

Puc. 9.4. UameHeHue 3a30pa B pyJieBOM MEXaHW3M€ B 3aBUCUMOCTH OT
TTOBOPOTA PYJIEBOTO Kojieca

9.3. TpaBmo6Ge30onacHoe pyneBoe ynpasnieHne

JJis1 CHUDKEHMsI TpaBMaTr3Ma BOAUTENICH M CHYDKEHUST TSDKECTU TOC-
JIEACTBUIA ITPH (DPOHTAILHBIX CTOJIKHOBEHUSIX ABTOMOOMIIEH B PYJIEBOM YII-
PaBJICHUU MPETYCMOTPEHBI pa3IMIHble KOHCTPYKLIMU. CyIIeCTBYIOT TPaB-
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MOO€e30ITacHbBIC PyJIeBbIe MEXaHIU3MBI PAa3TNIHBIX KOHCTPYKLMiT. OCHOBHAsI
3aJa9a COCTONT B TOM, YTOOBI CHU3HUTH CHITY, HAHOCSIITYIO TpaBMY BOIUTE-
JII0, 32 CYET TOIJIONIeHUs Heprun yaapa. [Ipexae Bcero Ha aBTOMOOMIIe
YCTaHABJIMBAETCSI SHEPTOIIOITIONIAIONIee pyJeBoe Kojeco. [IpencraBieH-
Hasl Ha pyC. 9.5 KOHCTPYKIIMSI PYJIEBOTO Kojieca UMeET YTOTUIEHHYIO CTYITH -
LIy 4 JBE CITMLIBI, YTO MO3BOJIIET 3HAYUTEILHO CHU3UTh TSIKECTh TPABM IIPU
yaape 0 HUX TPyIbIo TIPH CJIA00M HATSDKEHUM peMHEN 0e30ITacHOCTU JTH
3HAYMTETBHOM TTepEMEIIIEHUH B CaJIOH PYJIEBOTO BaJia.

i

0)

Puc. 9.5. DHepronornomaioiiee pyJieBoe KOJIeco: d — B OOBIYHOM COCTOSTHUM;
0 — B 1e(pOpMUPOBAHHOM COCTOSTHUM

B pyieBoM MexaHM3Me YCTaHABIMBAIOTCS CIIEIIMATbHBIC SHEPTOITIOT -
JIOTIAOIINE YCTPONCTBA, a PYJICBOM BaJl B OTIEIBHBIX CIydasiX BBITION-
HSIIOT COCTaBHBIM M3 HECKOJIbKUX YacTeil (puc. 9.6, 9.7). 1o criocoby
YMEHBIIICHUS TIEPEMEILICHUsI BEpXHEW JacTH PyJIeBOM KOJOHKHU BHYTPb
Ky30Ba ¥ TIOTJIOIIEHUST 9HEPTUHN yaapa BOJUTEISI O PyJIeBOe KOJIECO Cy-
LLIECTBYIOLLME PYJEBbIE YIIPaBICHMS pa3aesiioT Ha HECKOJIbKO TPYIIII.

1. YMeHblalolIMe TOJAbKO MEPEMEIIEHUE BEPXHEN YaCTU pyJIeBOM
KOJIOHKU BHYTPh Ky30Ba 3a CUET PACTIOIOXKEHUS YacTell pyJIieBoro Bajia
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TOJ, YIJIOM OIHA K JPYroif ¢ yCTAHOBKOM B MeCTax IepeceueHus oceit
IIApHUPOB WU 3JTACTUIHBIX MY(PT.

2. C ycTaHOBKOI1 B BEpXHEI 4acTH pyJIeBOTO Bajia MO/ PyJIEBbIM KO-
JiecoM cuiiboHa, nepopMupyrolIerocs rnpu ynapax.

3. YMeHbleHKe TIepeMeIleHUsT PYJIeBOTO Bajia M TTOTJIONIEHUE SHEP-
YU yaapa 3a cueT aecdhopMaliuy 2JIeMEHTOB Bajla BBUAY HECOOCHOCTU U
napaJljieIbHOCTY YacTeli pyJeBOro Baja, COeAMHEHHbBIX pa3pyllalouM-
CsI DJIEMEHTOM.

4. YMeHbllIeHUE TIepeMelleHs pyJIEBOTO Bajia U IOTJIOIIEHEe SHEP-
TUU yaapa 3a CYeT pa3pylieHus 1 aedopMaiiui ceT4yaToil WIM CIUIONI-
HOI TO)pUPOBAHHON PYIEBOI KOJJOHKU.

5. YMeHblIIIeHre TIepeMelieHIS PYJIEBOTO Bajia U ITOTJIOIICHIE SHEP-
TUHU yIapa 3a CueT pa3pylIeHUs OMHOM 13 COMPSITa¢MBIX YacTell pyIeBOTO
BaJIa WM PYJICBOM KOJIOHKHM ITyTeM BIABIMBAHUS TP TEIECKOIHNPOBa-
HUM B CTEHKU HApYKHOU M BHYTPEHHEN TPyO KOJOHKHU TepeKaThIBaIO-
IIMXCS CTAJTbHBIX IIAPUKOB.

6. YMeHblleHHe TMepeMelleHrsT pyJIeBOTO Bajla BHYTPb Ky30Ba 3a
CYET TeJECKOMMUPOBAHUS U TMOIJIOIICHUSI SHEPTUM yaapa u3-3a TPEeHUs
yacTeil pyJieBOro Bajia, pyJeBoii KOJJOHKHU WU 00eUX YyacTeid.

Ha puc. 9.6 u 9.7 npeacraBiieHbl HEKOTOPbIE BapUaHThl KOHCTPYK-
LIMY TPaBMOOE30MMaCHOIO PYJIEBOTO YIIPaBICHMSI.

B pyneBoM MexaHM3Me ¢ KapIaHHBIM PYJeBbIM BajioM (puc. 9.6,a)
TIpY JIOOOBOM yIape KapIaHHbBIC IIAPHUPHI 2 CKIIAABIBAIOTCS, YTO YMEHb-
IIaeT mepeMeIeHre KOHIIa Bajla B CaJIOH aBTOMOOMJISI, a KPOHIITEH 1
neopMUpyeTCs, 3a CUET Yero IMOIJIONIACTCs YaCTh SHePTUHU yaapa.

B pyneBom mexaHusme ¢ cuiibpoHoM (puc. 9.6,0) pyjieBoe KOJIECO C
PYJIEBBIM BaJIOM COEAMHEHO € TOMOIIIbIO TOGPUPOBAHHOIO LIMJIUHApPA 3,
KOTOPBII TIPU JIOOOBEIX CTOJKHOBEHUSIX Ie(POPMUPYETCSI, YMEHBIIAs
repeMelieHre PyJIeBOro Baja B CaJIOH aBTOMOOWIISI M YaCTUYHO TIOTJIO-
111asi SHEPrulo yaapa.

ITpuMeHsIOTCS U pyJieBble MEeXaHU3Mbl, Y KOTOPBIX PYJEBOI Ball
B BepXHE 4aCTU BBINOJIHSIECTCS B Iep(hoprpoBaHHOM Buje (puc. 9.6,6).
ITpu cTonkHOBeHMSIX TTepdopalius 4 neopMupyeTcs B TOM MOCIea10Ba-
TeJbHOCTU, KOTOPAs MPEACTaBIeHA Ha PUCYHKE.

Ha pwuc. 9.7 npencraBieH BapuaHT TPaBMOOE30MACHOTO PYJIEBOTO
MeXaHHM3Ma C pe3MHOBOI My TO# 3 M ITpeaoXpaHUTEIbHBIMU ILUIACTHHA-
MM 2, KOTOpbIe KpensTcs K dhaHaM | cocTaBHOro pyJeBoro Bajia.

196



Puc. 9.6. TpaBmoGe3onacHbIe pyJieBble MEXaHU3MBI: @ — PYJIeBOI BaJl
¢ KapIaHHBIMU IIApHUPaMU; 6 — PYJIEBOIA BaJl C 9HEPrOMOIIOIAOIIIMM
cuIb(OHOM; 8 — PYJIEBOIA BaJl ¢ TIep(OpUpOBaHHOM TPyOOIi; 1 — KPOHIUTEIH;
2 — KapaaHHas nepeaayda; 3 —ropupoBaHHbINM LIMIUHID;
4 — nepdopupoBaHHasi Tpyoa

Puc. 9.7. TpaBMoGe3omacHbIi pyJeBOil MEXaHU3M C PE3UHOBOI MY(DTOI
U TIPEIOXPaHUTEIbHBIMU IJIACTHHAMU

CornacHoO IEMCTBYIOIIMM HOpMaTHBaM pyJiIeBOe YIIPaBJICHUE CUM-
TaeTcsl O€30MacHBIM, €CIM P UCTIBITAHUSIX TPaBMOOE30ITaCHBIX PyJIe-
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BBIX MEXaHU3MOB IIPH JIOOOBOM yaape 0 OCTOHHEBIN KyO IpH CKOPOCTH
48,3 KM/4 BepXHHIT KOHEIL pyJIEBOTO Bajla He TiepeMelIaeTcss B TOPU30H-
TaJIbHOM HampaBJieHUM OoJiee yeM Ha 127 MM, a TIpU yaape co CKOpO-
cThio 24,1 KM/4 ycuiie Ha pyJieBYIO KOJOHKY He TipeBbiiiaet 11350 H.

9.4. PyneBble mexaHU3Mbl

PyneBoit MexaHM3M CIIYXKWUT IIJIT YBEJITMUCHMST YCUIIMSI, CO3IaBaeMO-
ro BOJAUTEJIEM Ha pyJIeBOM KoJiece, U Mpeodpa3oBaHus BpallaTeIbHOTO
JBVIZKEHUS B ITIOCTYIIATEIbHOE ABUXKEHUE PYJIEBOTO IIPUBOA.

[lepemaTouHoe YMCIIO PYIACBOrO MEeXaHW3Ma UIST Pa3IMIHOTO THUIIA
aBTOMOOMJIeH cocTaBiser 15...25, 4To MO3BOJISIET 3a OJMH-/IBA TTOJIHBIX
000poTa py/aeBOro KoJjeca IMOBepHYTh yIIpaBisieMble Kojieca Ha MaKCH-
MaJbHbIN yrou 35...45°.

Kpome o61mx TpedoBaHMIi K pyJIeBbIM MEXaHU3MaM MPeIbsBIISIIOT-
Cs ¥ cielIMaIbHbIE TPeOOBaHMSI, COTJIACHO KOTOPBIM PYJIEBOI MEXaHU3M
TIOJKEH 00CCITeYNThD:

* BbIcOKOe 3HaueHue npsimoro KITJI u MeHblliee 3HaUeHHE OOPaTHOTO
KIIA;

* 00paTUMOCTH PYJICBOTO YIIPABICHUS, HE CHIDKAIOIIYIO CIIOCOOHOCTh
CcTaOMIM3aLMU YIIPaBJIsSIEMbIX KOJIEC;

* MUHMMAaJbHBIA 3a30p B MEXaHM3ME IPU HEUTPaJTbHOM ITOJOXEHUU
YIIpaBJISIEMBIX KOJIEC M BOSMOXKHOCTD €T0 PEeTYIUPOBKU;

* 3aJlaHHYI0 XapaKTepUCTUKY MePeAaTOUYHOrO OTHOIIEHUSI MEXaHU3Ma.

Ha aBTOMOOMIISIX TPUMEHSIIOTCST PYJIEBbIE MEXaHU3MBI Pa3TUIHOIO
tumna (puc. 9.8).

Tunsl PYJ/1€BbIX MEXaHU3MOB

A 4 l A

YepBsiuHbIe | Buntossie | 3y6uarsie |
UepBsik — ri1060u1HBIN

»| BUHTO-pBIM@XHBIA | » lecrepenyarsiii |
POIUK

»| Bunro-peeunsiit | > Peeunsrit |
—>| YepBsKk-ceKTop |

-

Puc. 9.8. Tunbl pyjeBbIX MEXaHU3MOB
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HaubGombiiee pacripocTpaHeHNE Ha JIETKOBBIX W IPY30BBIX aBTOMO-
OMJISIX MOTYYUJIA YePBSIYHO-POJMKOBbBIE PYJIeBble MeXaHU3MBI (puc. 9.9)
3a cueT Beicokoro npsimoro KITJI u manoro oopatHoro KIT/I. Beicokoe
3HaueHue KITI oOycioBieHO TeM, YTO KOHTAKTUPYIOLLIME TTOBEPXHOCTHU
00KaThIBAIOTCS APYT MO APYTY, a HE CKOMb3AT. [1o cpaBHEHMIO C APYTUMU
YEPBAYHBIMU MEXAHU3MAMU 3Ta KOHCTPYKIMA 00Jiee KOMITAKTHA.

[Tpu HelTpaTbHOM MOJIOKEHUH PYJICBOTO KOJIeCa MepeIaTOIHOe OT-
HOIIIEHUE PYJIEBOTO MEXaHU3Ma YePBIYHO-POIMKOBOIO TUIIA OTIPEEIs -

ercd 1o popmyie
_ 27y
P t‘-IZ‘-l ’

Tjie 7, — HaYaJIbHbII paaryc IIOOOK/Ibl B HAMMEHBIIEM CCYEHUH; £, — I1ar

U 9.12)

BMHTOBOM JIMHUM YEPBAKA; Z_ — YMCIIO 3aXOJ0B YEPBSAKA.

ITpu moBOpoOTE pyJIeBOTO KOJIeca OT HEMTPATLHOTO MOJIOXKEHMUS TIe-
peaToOYHOE OTHOILICHUE PYJIEBOr0 MeXaHHM3Ma 4YePBSIYHO-POJUKOBOIO
THUIIa Bo3pacTaer Ha 5...7%.

- _‘L Beprurans

A s _ < - r,l _{A
.

77

==

Puc. 9.9. PyneBoit MexaHu3M THUMA IOOOUIHBIN YEPBSIK —
NIBYXTPeOHEBBII POJIMK
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Ha pwuc. 9.9 mpencraBieHa KOHCTPYKIHMSI PYJIEBOIO MeXaHM3Ma
TUMA IIOOOUIHBIN YePBIK — IBYXTPEOHEBBIN pojiK aBToMOoOMIei BA3.
B HeM rio0ouaHbIiN YepBsIK 5 HanpeccoBaH Ha BaJjl, yCTAaHOBJIEHHBIN Ha
IBYX IIApUKOBBIX PaIHaIbHO-YIIOPHBIX MOMIIUITHUKAX, PETYIUPYEeMbIX
npokJiaaKkamu 6. YepBsaK HaXOMUTCs B 3allCTIEHUM C JIBYXTPEOHEBBIM
POJIMKOM 7, YCTAaHOBJIEHHBIM Ha OCHM 8§ Ha WIOJbYaTOM MOIMIIMITHUKE.
Hns1 obecrieueHNsT peryIMpPOBKY 3alleTUICHUSI OCh 8 POJIMKa 7 CMelleHa
MO OTHOILLEHMIO K OCU YepBsika Ha 5...7 MM. PerynupoBka ocyliecTBisi-
€TCSI BUHTOM 4, BBEPHYTHIM CHapyKu pyJIeBOro MeXaHM3Ma B BEPXHIOIO
KpBIIIKY KapTepa 3. [ojl0BKa BUHTA ¢ peryJIMpPOBOYHOI 1Iaii00ii 2 BXO-
JIUT B T1a3 rOJIOBKU BaJia coliku 1. OceBoii 3a30p MeXX Iy rOJI0BKOM BUHTA
¥ T1a30M Bajia AoJrkeH ObITh He 6osee 0,05 mm. IIpsiMoii u oOpaTHBII
KIIJI Takoro pyseBOro MeXaHnM3Ma COCTaBJISIOT CIICAYIOIINEe 3HAUYCHMST:
n, = 0,85 u N, = 0,70.

PyneBbie MexaHU3MBI YepBSIYHO-CeKTOpHOTO TUIa (puc. 9.10 1 9.11)
TOJIYYMJI PacIpoOCTpaHeHNE Ha TPY30BBIX aBTOMOOMIISIX.

7

7l

VYL
]

Puc. 9.10. PyneBoii MexaHU3M THUTA UUTUHAPUIECKUN YEPBSIK —
LIEHTPAJIbHBII CEKTOP

B pyneBoM MexaHu3Me TUTIA IMJIMHIPUIECKU I YePBIK — LIEHTPAJb-
HBII CEeKTOp MUIMHAPUIECKUI YePBSIK 2, YCTAHOBJIEHHBIN Ha TIOIIITUTI-
HUKax | B Kopmnyce 4, HAaXOAUTCSI B 3aLEIUIEHUU C LEHTPAJIbHBIM Yep-
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BIYHBIM ceKTopoM 3. Takoit pyieBoii MeXaHU3M MMeEET CPaBHUTCIHHO
OousblIMe TabapuThl U Maccy. B Hem 3aTpyaHeHO obecrieueHrue HeoOXo-
IUMOI PeTyJIMPOBKH 3alleTUIeHUsI. 3a CUET TOTO, YTO KOHTAKTUPYIOIII1e
MOBEPXHOCTH CKOJIB3ST APYr 1o apyry, npsivoi KIIJL He npesbiiiaet
n, = 0,7, a ooparnsbiii KIT/I — N, = 0,55.

[lepemaTouHoe YMCI0O TAKOTO PYJIEBOrO MeXaHM3Ma OIpeaessIeTCs
no opmyine

Upn = % , (9.13)

I Z, — YMCJIO 3aX0[0B YEPBAKA; Z, — YNUCJIO 3yObeB BCETO YEPBAYHOTO
KoJIeca, 4YaCThl0 KOTOPOTO SIBJISIETCST TaHHBIN [IEHTPAIbHBIN CEKTOP.

Ay |
#

TR
N
NI
SN

22

I

IS ILIfITE

A

s
FRFrE AL

pro——yy
"’L’!{’Illllllll/ll/

Puc. 9.11. PyneBoit MexaHU3M TUIA HUIUHIPUIECKUIN YEPBSIK —
OOKOBOIT CEKTOP

B pyaesom mexanusme muna yuaunopuueckuil uepgsik — 60K060ii cex-
mop UMJAVHAPUYECKUIA YepBsIK 2, YCTAHOBJAEHHbBIH Ha MOALIMITHUKAX |
B KopIryce 4, HaXOAUTCS B 3alleTUICHUM ¢ OOKOBBIM cekTopoM 3. Takoit
pyJieBoit MeXaH1U3M MMEET MO CPAaBHEHUIO C TPeAbIAyLIe KOHCTPYKIIM-
eil MeHblIMe radapuThl U Maccy. PeryiavMpoBka 3aliernjeHusl oCcyllecT-
BJISIETCS TIOAOOPOM TONIIMHBEI OpOH30BOI IIAi0bI, yCTaHOBJIEHHOI
MEXJ1y OITOPHOIi TOBEPXHOCTBIO CEKTOPa U OOKOBOM KPBILLIKOM KapTepa.
OceBoil 3a30p B 3allETUICHUM NPY MMOBOPOTE Bajia COLIKM U3 CPEIHEro
noyioxxeHus1 B KpaitHee uameHsieTcst oT 0,03 mo 0,5 mM. ITockoabky u
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B 3TOM pPYyJICBOM MEXaHMU3Me ITOBEPXHOCTH CKOJIB3AT IPYT I10 APYTY, TIPSsI-
moit KIT/ He mpeBbIlIaeT N, = 0,7, a ooparnsbiit KIT — N, = 0,5.

B pyieBoMm MexaHM3Me JaHHOTO TUIA IMJIMHIAPUIECKUI YepBIK Ha-
pe3aeTcsi ¢ MOCTOSIHHBIM 1IaroM ¢ ¥ IIepeaaTOYHOe OTHOILIEHUE OIpe/ie-

JisieTces o hopmyJie
2mr,,  cosY,

Upu :tTlmxcosyl , 9.14)
e 7, — paaMyc HavalbHOM OKPYXXHOCTH LIMJIMHAPUYECKOTO YEPBSKa;
Z, — YUCJIO 3aX00B YEPBAKA; Y, U Y, — YIJIbl HAKJIOHA BUHTOBOM JIMHUI
YyepBsika 1 3yObeB YePBSIYHOTO CEKTOpA.

Bunmoesvie pynegvie mexaHu3mbl VICTIONB3YIOTCS Ha TSDKEJBIX TPY-
30BBIX aBTOMOOWJISIX M, KaK IIPaBWIO, B COYCTAHMM ¢ 3yOuareiMu. Ha
puc. 9.12 npeacTaBieHa KOHCTPYKIIMS BUHTO-PEEYHOTO PYJIEBOTO MeXa-
HU3Ma TUIIa BUHT — Traiika-peiika — ceKTop. B aToM pyneBoM MexaHM3-
M€ TPeHHE CKOIBXECHUS 3aMEHEHO Ha TpeHUE KaueHUsI, IJIST 9eTO MEXKIY
BUHTOM U raiikoit pasmerneHsl 90...120 mapukoB, HIMPKYJIUPYIOLINUX B
HamnpasJsiolux Tpyokax 4. BpaieHue BUHTOBOro Baja 6 Ipeobpa3sy-
€TCS B MOCTyIAaTeIbHOE IBIDKCHNE TaKM-peiiky 5 1 majiee BO Bpalla-
TeJIbHOE ABVKEHUE 3y0UaToro ceKropa 1 Bajia cektopa 1. Perynupyercs
JMaHHOE 3alleIJIeHUE BpallleHueM BUHTA 2, chepruecKast roJioBKa KOTO-
poro ynupaetcs B maiioy 3. [Ipu 3TOM ceKTop BMeCTe ¢ BaJOM COIIKH
CMEIIIAI0TCS U 330D B 3alleTIeHUU yMeHblnaeTcs. [1psimoil u oOpaTHbII
KIT/I Takoro pyJeBOro MexaHu3ma COCTaBJISIIOT CAeAyIoIe 3HaUYeHUS:
n, = 0,87 m N, =0,82.

IlepenarouHoe OTHOIIEHNE TAKOTO PYJIEBOTO MeXaHU3Ma OIpeIeIs -

eTcs 1o hopmye

2Ty,
Upy = p 0 9.15)
B

[II€ 7, — PaIMyCc Ha4aabHOM OKPYXXHOCTH 3yObEB CEKTOPA; /1, — IIar BUHTA.

Bunmo-poiuascnsie pysegvie mexanusmvl He TOJYYWIA IITHUPOKOTO
MpUMEHEHMSI, TaK Kak uMeloT Hu3Koe 3HaueHue KITJI u ripu BeicOKOI
CKJIOHHOCTHU K U3HOCY He 00eCIeunBaIOT BO3MOXHOCTD PETyIMPOBAHNUSI
3a30pa B 3alleTJICHUMU.

3ybuaThie (peeuyHble) pyJeBble MeXaHU3Mbl B OTAEJIbLHOM BUIE
MPUMEHSIOTCS B JIETKOBBIX aBTOMOOMJISIX MajiOr0 M CPeIHEro Kjac-
ca. Ha rpy30BBIX aBTOMOOMIISIX B PYJIEBBIX MEXaHM3MaX B COYCTAHUM
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C ApyIruMMr BUIaMu 3alCIUICHUA MPUMCHAIOTCA HWJINMHAPUYCCKUE WU

KOHMYCCKHUE IICpCaavyun.

i:-

A—A E"'[
TMpoxnanku
(ronumma 0,1_q g2: 1
6 0,15_4 g5: 05_5 o5) ]

ANAVANNRAUANANY N =
\ AP Fany
+'\ : —t \_j
— 5
.4{!’

Puc. 9.12. PyneBoii MexaHU3M THIa BUHT — raiika-peiika — ceKTop
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Puc. 9.13. Peeunslii pysieBoii MEXaHU3M: @ — KOHCTPYKIINSI;
0 — XapaKTepUCTUKA MEPEJATOYHOrO OTHOILIECHUST; 8 — CXeMa K OTNpeIe/ICHU IO
MepeaTOYHOr0 OTHOILICHUS PYJIEBOTO YIIPaBIEHUSI

Peeunviit pynesoii mexanusm (puc. 9.13) BBITIOTHSICTCS B BUIE 3y0Ua-
TOTO PEIyKTOpa, B KOTOPOM BpallleHUe OT PyJIeBOTO KoJieca uepe3 pyJie-
Boii Ban 1 mepenaercs mectepHe 2. BpaiareabHoe IBUXKEHUE 1IeCTePHU
rnpeodpasyeTcs B OCTyNaTeJbHOE IBUKEHUE PEKU 3 U ajiee PyJIeBbIX
TAT. [IpenMyI111ecTBOM TaKOTO MEXaHM3Ma SIBJISIETCS IPOCTOTAa M KOMTIaK-
THOCTb KOHCTPYKIIMU, BbIcOKU I Tipsimoit KIT/T (an =0,90...0,95). Bmec-
T€ C TEM M3-3a BbICOKOTO 3HaYeHus oopaTtHoro KIT (n_wlD =0,90...0,95)
Takye pyJjeBble MEXaHU3MbI HE TIOTJIONIAIOT TOJYKY, TMepeaaBacMbie OT
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IOPOTH Ha pyJIeBOe KOJIECO, ITO3TOMY OHU IPUMEHSIOTCS Ha JIETKOBBIX

aBTOMOOWISIX Mayioro Kiacca. Ha 1erkoBbIx aBTOMOOUMJISIX 00Jiee BhICO-

KOTro KJacca HeoOXOIMMO YCTaHaBIMBATh pyJIeBbIe YCUINUTEIN, KOTOPhIE
MOTJIOIICHNE TOJTYKOB IIPMHUMAIOT Ha ce0s.

VYrioBoe mepenaToyHoe OTHOIIEHKE PYJICBOTO YITPABIICHUS OTIpee-
JINTCS U3 3aBUCUMOCTHU

_do. [, cos(6,£0)
0o - >
do r
rae /[ — JIMHaA OBOPOTHOIO pblvyara; 6, — yroj CpeIHero MmoJoXeHUs

(9.16)

MOBOPOTHOTO pbluara; 6 — yroj nmoBopoTa yrpaBisieMbIX KOJIEC;  — pa-
JINYC IIECTEPHH.

IMocKoIBKY 3HAUEHNUE YITIa O MEHSIETCS, TTePEIATOYHOE OTHOIIIEHIE
PYJIEBOTO YIIPaBJIEHUS C PEEYHBIM MEXAHU3MOM ITIEPEMEHHO.

Yceunue, epegaBaeMoe OT PYJIEBOrO KOJieca Ha PEiKY, OIpPeIeTUTCS

U3 COOTHOIICHUS:
P _R
Pp L (9.17)
r(l)
rie P — ycunie Ha pylieBoM Kosece; R — paauyc pyJaeBoro Kosueca;

r, — PaJMyC HaYaJIbHON OKPYXHOCTH LIECTEPHHU.

9.5. PyneBoii npusopg

9.5.1. HasHaueHue, TUNbI pyneBbiX NPUBOAOB 1 TpeboBaHuUs,
npeabaABAAemMblie K HIM
Pynesoii npusod yepe3 cUCTeMy TSI U PbIYAroB IepeaaeT yCuiue oT

PYJIEBOrO MeXaHM3Ma K YIIpaBIsIeMBIM KOJiecaM M o0ecTieurBaeT Ipa-

BUJIbHOE COOTHOILIEHNE YIJIOB UX ITOBOPOTA.

B cooTBETCTBUU C MPEXBSIBISIEMBIMA K HEMY TPEOOBAHUSAMHA PYyJIe-

BOI IIPUBOJ JOJIKEH 00€CIICUNTH:

* TIpaBWJIbHOE COOTHOILIEHME YIJI0B IOBOPOTA BHYTPEHHETO 1 BHEILIHE -
ro yIpaBIsieMbIX KOJIEC aBTOMOOWIISI, MCKJIIOYAIollee MX OOKOBOE
CKOJIbXXEHHE;

* OTCYTCTBHME aBTOKOJICOAHMI yIIpaBIsIeMbIX KOJIEC BOKPYT OCH UX I10-
BOpOTAa;

* HCKJTIOUEHHE CaMOITOBOPOTA YIIPABISIEMBIX KOJIEC TIPU KOJIEOAHMSIX
aBTOMOOWJISI HA TIOJBECKE.
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B 3aBHCMMOCTH OT THMIIA TIOABECKUA M CXEMBbI PACIIOIOKCHMS AeTa-
JIell Ha aBTOMOOWIISIX ITPUMEHSTIOT CJIEIYIOIINE TUITHI PYJIEBBIX IIPUBOIOB
(puc. 9.14).

PyJaieBoii npuBoj

A 4

| ITo Tumy pyneBoit Tpanenuu | ITo pacrnosoxeHuto pysneBo Tpanenuu |
|C Hepa3pe3HoH pyseBoi Tpanenueii C nmepenHeii pyaeBoil Tpanenueit |
| C pa3pe3Hoii pyneBoi Tpamenuei C 3anHeii pyneBoii Tpanenyeit |

Puc. 9.14. Turnbl pyjieBbIX NPUBOIOB

ITpu moBopoTe aBTOMOOWIIS YITpaBIIsieMble Kojieca ITOBOPAaYMBAIOTCS

Ha pasHblii yron: BHyTpeHHee (0,) KoJieco — Ha 6oNbLINiA, BHeLIHee (0, ) —

Ha MeHbIIU (puc. 9.15). 3aBUCUMOCTb MEXITY YIjlaMy ITOBOPOTA YIIpaB-
JIIEMBIX KOJIEC C YIeTOM X OOKOBOTO YBOJIA BBIPAXKAETCS ypaBHEHUEM

ctg(®, — 5) — ctg(6, — 8) = % (9.18)

roe M — paccTosTHUE MEXIY OCSIMU ITOBOPOTHOTO IIKBOPHST VJIM OCSIMU

IOBOPOTA yIpanisieMbIX KoJiec; C — pacCTOSIHUE OT OCU 3aJHUX KOJIEC

JI0 MTHOBEHHOTO 1LIEHTPa IIOBOPOTa aBTOMOOMIISI, OIIPEAEIISIEMOE U3 CO-

OTHOLICHMA:

C= Rstgﬁz _ L- tg82 _ L- 82

tg(9—51)+tg52 a 6—61 +62

(9.19)
0, +6,
e O, ¥ 8, — YIJIbl yBO/Ia NEPEAHUX U 3aIHUX KoJec; O = ———= —yron

MOBOpPOTa aBTOMOOWIs; L — 6a3a aBTOMOOMIIS.

Oy

0y

Puc. 9.15. 3aBrucuUMOCTb yIJia TOBOPOTA BHEIIHETO KoJieca OT yIjia MoBOpOTa
BHYTPEHHETO KoJieca aBTOMOOMJIST
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Heobxoammoe COOTHOIIIEHNE YITIOB IIOBOPOTA YIIPABISIEMBIX KOJIEC
(9.18) obecrieunBaeTcsl pyJieBoii Tpamelueil, oopa3oBaHHON Mmornepey-
HOI PYJIEBOM TSTOM, OCHIO IEPEIHETO MOCTA U pblYaraMu IIOBOPOTHBIX
mand. B 3aBUCMMOCT OT KOMITOHOBKM aBTOMOOWJISI PYJICBYIO Tpa-
neuuio pacrnosaraioT (puc. 9.16) Briepenn nepeaHeil OCH WIK 3a HEW.
ITpu 3aBUCKMOI1 MOABECKE MEPEIHUX KOJIeC IIPUMEHSIIOT Hepa3pe3Hylo
(uepHY10) TIonepeyHyto TAary. Eciv Ha aBToMOOuWIe He3aBUCHUMasT MO -
BeCKa, TO yCTaHABJIMBAETCSI paCUICHeHHas TToIepeyHasi Tsra, ¢ TeM YTO-
OBl UICKJTIOUUTH CAMOITPOU3BOJIbHBIN ITOBOPOT YIIPABISIEMBIX KOJIEC IPU
KoJiebaHHUIX Ky30Ba aBTOMOOWIIS.

) C

2
) (
)
D) C

C
C
C
C

O
0) e)
Puc. 9.16. Cxembl pyJIeBOrO IMPUBOJIA U PYJIEBBIX TpATICIINii

CoerHEHYE TSIT ¥ PHIYAroB PYJICBOTO YITPABJICHUS OCYIIECTBIISICTCS C
TMOMOIIBIO IIApHUPOB (pUc. 9.17), KOTOPbIE MO CIIOCOOY YCTPaHEHUSI 3a30-
OB, BO3HMKAIOLIUX [IPY SKCILTyaTallii aBTOMOOWIIEH, BBIITOJIHSIOT CAMO-
PETYIMPYEMBIMH, C TIEPUOTNICCKON PETYIUPOBKOI U HEPETYITMPYSMBIMHU.

B camoperynupyembix mapHupax (puc. 9.17,a...01c) He TpedyeTcs me-
puoIMYECcKas peryJMpoBKa B IIPOLecCce IKCIUIyaTallii aBTOMOOMJISL. 3a-
30p aBTOMAaTUYeCKU BBIOMpAETCS MepeMelieHreM cyxXapeil 3 win naib-
11eB 2 MMoJ AeiCTBMEM MPYKUHBI 1, yCTaHOBJIEHHOM ¢ MpeaBapUTeIbHbIM
HaTsirom 250...500 H.
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Puc. 9.17. KoHcTpyKius 1IapHUPOB PyJIeBOTO TTPUBOIA

B mapHupax ¢ nepuonndeckoii peryanpoBkoit (puc. 9.17,3, u) 3a-
30D, TOSIBJISIIONIAIACS MEXITY TPYIIMMUCS TIOBEPXHOCTSIMU BCIIEICTBUE
M3HAIIMBAHUS, YCTPAaHSETCS 3aBOpauyMBaHUEM MpOOKM 4 1o yropa u
OTIYCKAHWEM [0 OJIMXKAMIIEero MoJoXeHMs, B KOTOPOM €€ MOXHO 3a-
(ukcupoBath. Takue MapHUPHI TPUMEHSUIICH B IIPOIOJIBHBIX PYJIEBBIX
TTax U B HacToOsIIee BpeMsl IPUMEHSIIOTCS PEIKO.

Heperynupyemplie mapHupsl (puc. 9.17,x) MpUMEHSIIOTCST Ha aBTO-
MOOWJISIX, B KOTOPBIX KOJjieca TTOBOPAYMBAIOTCS BOKPYT BEPTUKATHHOMN
ocu. Takue mapHUpbI MPOIIE U JSLIEB/IE B UBTOTOBICHUHU, YEM CaMOope-
ryJIMpyeMbie U peryjupyembie. B ciiydyae npeaebHOro M3HOCa TPYLIUXCS
TTOBEPXHOCTE! HEPETYIUPYEMBbIil IIAPHUP 3aMEHSIETCS.

IManbibl 2 pacCMOTPEHHBIX ITAPHUPOB  BBIMOJHSIOT ITAPOBBIMK
nojaHocepHbIMU (puc. 9.17,0...u) wim nByxcdepHbiMu (puc. 9.17,a, 6),
KoHMYeckuMu (puc. 9.17,6, 2) wiu uunuHapuiyeckumu (puc. 9.17,x). B
JIByXC(epHBIX MajblLax moaycdepa 00JbIIEro 1MaMerpa siBseTcs: pado-
yeil, a MeHbllero — Hampapistoueil. [1o kuHemaTuke APHUPHI MOTYT
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ObITh MPOCTBIMU U CJIOKHBIMU. B MPOCTHIX IMajiel] I0BOpaYMBAETCS B Ha-
KOHEUYHHUKE 32 CYET CKOIBKEHUS chephl Taablla OTHOCUTEBHO TTOBEPX-
HocTel cyxapeii 3. B cJIoXHBIX IIapHUpaxX MpU IMTOBOPOTE Tajiblia 2 BOKPYT
CBOCH OCH €r0 chepa CKOIB3UT B CyXapsiX, a IIPU YITIOBBIX KOJICOaAHUSIX
TaJTblIa CyXapy CKOJIB3SIT IO HAITPABJISTFOIIIM TOJIOBKM HAKOHCYHUKA.

9.5.2. KuHemaTnueckunin pacueT pyneBoro npmusoga

Jig ompeneneHUsT TeOMETPUYECKUX TTapaMeTpOB pYyJIeBOI Tpare-
LMY MCMOJB3YIOT B OOJIBIIIMHCTBE CllydyaeB rpado-aHaJIUuTUYECKUE Me-
TOJBI. DTOT METOJ, COCTOUT B TOM, UTO MPEABAPUTENIHHO OMPEACISIIOTCS
IUTAHBI TIOTIEPEYHON TSTH (77) M OOKOBBIX PBIYATOB (71), a 3aTeM ITyTeM
rpaguueckoro nocTpoeHus B Maciutade 1:1 WM KOMIbIOTEPHOTO MOCT-
POEHUSI C MOMOILBIO OJHOM U3 MPUMEHSIEMBIX TTPOrpaMM IMPOU3BOAUTCS
nX yrouHeHue. I3MeHsIs n 1 m, HAXOIIT TaKOe MX 3HAaYeHUe, KOTOpOe
obecrneyrBaeT MakCMMaJibHOe MPUOJIMKEHUE K COOTHOLIEHUIO YIJIOB
MOBOPOTa BHEIIIHETO ¥ BHYTPEHHETO yIpaBisieMbIX Kosec (puc. 9.18).

Puc. 9.18. PacueTHast cxema pysieBoii Tpanenuun

CunTaercst, YTO ONTUMATbHOE OTHOIIIEHHE IUTMHBI OOKOBBIX PHIYaroB
m K JIJTMHE TTOTIePEeYHOM TSATH HaxonuTcs B uHTepBase m/n = 0,12...0,16.
YucneHHoe 3HaYeHWE M U N MOXKHO HAWTH U3 TTOIOOMS TPEYTOJTbHUKOB
(puc. 9.18), U3 KOTOPOro CleayeT:

(I —m) = (M/2))(M/2n); In= M(— m), (9.20)
rae M — pacCTOAHNEC MCXKIY OCAMU HIKBOPHA WX OCAMU ITIOBOPOTA YII-
PaBIACMbIX KOJIEC.
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Paccrosinue AO BbIOMpaeTcss B 3aBUCUMOCTH OT PACIIOJIOXEHUS
Tpaneuuun: AO =a=0,7...0,8 npu 3agHeM pPaCMOJOXEHUU Tpareluu;
AO=a=0,8...1,0 — npu mepeaHeM pacCMOJOXEHUN Tparlelnuu. YToj
HaKJI0HA OOKOBBIX PHIYATOB 10 OTHOLIEHUIO K OCU IIEPEIHMUX KOJIEC BbI-
Ooupaercs B trana3oHe 66...74°.

[Tp1HAB KOMIIOHOBOYHYIO CXEMY PACIIOIOXEHUS TpaIleLiuu, 3Haue-
Hue m/n u3 unrepsana 0,12...0,16, 3HaueHue a u3 unrepnsaia 0,7...1,0
u ornpeneauB [ =+/(0,5M)% +(0,7L)?, MOIy4UM ypaBHEHUE C OMHUM He-
M3BECTHBIM, PElleHUe KOTOPOIo JaeT MPUOIMKEHHOE 3HAYCHUE 1 WU
m. s KaxX[I0ro M3 MHOXKECTB # U M CTPOMUTCS WM PACCUMUTHLIBACTCS
rpaduk 3apucumoctu 0, = f(0,;) (puc. 9.15). Boibupaerca ToT BapuaHr,
KOTOpHBIA obOecreurBaeT HauboJibllee MPUOIMXKEHUE K COOTHOLLIEHUIO
YIJIOB IIOBOPOTA XKECTKUX KOJIeC, He 1e(POPMUPYIOLIUXCS B IIOIIEPEYHOM
HarpaBJICHUN:

ctg(0,) —ctg(0) = % 9.21)

Ecnn MakcuMainbHasl pa3HMIA MEXIy TEOPEeTUYSCKUM U (haKTH-
YEeCKUM 3HAYEHUSIMU He IpeBbliaet 1,5° mpyu MakCUMabHOM YIJIe 110~
BOpOTa BHYTPEHHETO KoJjieca, TO CUMTAETCs, YTO Tpareuus mogodpaHa
MPaBUJIBHO.

IMockonbKy mj1s1 aBTOMOOMJIEH C DJACTUYHBIMU KOJIECAMU CBSI3b
MeXJy yIJlaMU TOBOpPOTa BblpaxkaeTcsl ypaBHeHueM (9.18), To moadop
pa3MepoB pyJIeBOii Tpamneuy IPeACTaBIsIeT Opeae/IeHHbIe TPYIHOCTH,
TaK KakK IIPOJOJbHOE CMEIIIeH!e IIeHTpa IToBopoTa aBToMooms C (9.19)
3aBUCUT OT YIJIOB yBOJA IIIMH, a CJIEJI0BaTEIbHO, OT CKOPOCTHU JIBUXE-
Hust. CylIecTBYIOT COOTBETCTBYIOILIME TporpaMMbl pacyeta Ha DBM,
[MO3BOJISIOLIME BbIOPATh ONTUMAJIbHbIE IIApaMETPhl PYJIEBOI TpaIeLun
C YYETOM 3JTaCTMYHOCTH IIIVH.

9.6. PyneBon ycunurenb

9.6.1. HasHaueHue, TUMNbI pyneBbIX ycunurtenein n Tpe6osaHuns,
npeabABAAeMble K HUM

PyneBbiM ycuiauTeseM Ha3bIBalOTCSI MEXaHU3MBbI, CO3AAlOIINE H0-
TIOJTHUTEIFHOE YCUJIE Ha PYJICBOM BaJl MUIM PYJIeBOI IIPUBOMI, HEOOXO-
JIIMOE [IJIS1 TTOBOPOTAa aBTOMOOWIISI. YCUIIUTENb CITYKUT JUTSI OOJIeTYeHUST
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YIIpaBJICHUSI aBTOMOOWIEM, TOBBIIICHNUSI €T0 MAaHEBPEHHOCTH U 0e30-
MMAaCHOCTH JBWXKEeHUs. PyseBoii ycuIMTe b CMSITYAET yaaphl OT JOPOXK-
HBIX HEPOBHOCTEH, MepeaaBaeMble OT YIIPaBIsIeMbIX KOJIEC Ha PyJIeBOe
KOJIECO, TTO3BOJISIET COXPAaHWUTh HampaBJICHME IBUKCHMS aBTOMOOWIIS
MPY pa3repMeTU3aIuy IITMH TIEPETHUX KOJIeC.

YcTaHOBKOI Ha aBTOMOOWJIE YCUJIUTENS PYJisl 3HAUUTEJIbHO 00JIer-
yaeTcs paboTa BOAUTEIS 3a CUET TOTO, YTO IMIPUKIIAAbIBAEMOE K PYJIEBO-
My KoJjiecy ycuiue B 2...3 pa3a MeHblIe, yeM 0e3 yCUITUTeIs.

B mporiecce cBoeit pabOThl YCHIUTENM PYJIs JOJKHBI 00€CTICUUTh:

* COOTBETCTBHE MEXIY YIJIaMU IIOBOPOTA PYJIEBOTO KOJIeca 1 YIIPaBIIsI-
eMBbIX KoJsiec (KMHEMaTUUecKoe ciesiiee 1eCTBUE);

* TIPOITOPLMOHATBLHOCTD MEXIY CHJIAMU COMIPOTUBICHUS ITIOBOPOTY YII-
paBJIsieMbIX KOJIEC U yCUJTUEM Ha PYJIEBOM KoJiece (CUIOBOE CIesIiee
JeiicTBue);

* BO3MOXHOCTD YIIPaBJIeHUS aBTOMOOMJIEM TIPU OTKA3¢ YCUIUTEN;

* BKJIIOUCHME B ICHCTBUE B CIyJasix, KOrIa YCUJIME Ha pyJIeBOM KoJiece
npesbiiaeT 25...100 H;

* MUHHUMAaJbHOE BpeMsl cpabaThbIBaHUS;

* MUHHUMAaJIbHOE BIMSHNE Ha CTA0MIN3ALIMIO YIIPaBJIIeMbIX KOJIEC.

Ha aBTOMOOWJISIX MOJIyYWIU MPUMEHEHUE PYJIeBble YCUIUTEIU Clie-
aytomux tTuno (puc. 9.19). Haubosbiiee npumenenue (1o 90% Bcex
aBTOMOOWJIEI) TTOTyYnIIu eudpasauteckue ycuaumenu (puc. 9.22) B cuiy
CBOEM KOMMAKTHOCTU M Majioro BpemeHu cpadatbiBaHus (0,2...2,4 c).
PabGouee naBneHue KUAKOCTU B MPUBOMAE TMAPOYCUINUTENST COCTABIISIET
6...10 MI1a. OgHaKO 3TH YCUJIUTEJIA TOPOTUE B U3TOTOBJICHUM, TPEOYIOT
TIIATEJIBHOTO yXO/Ia U 0CO00 Ha/IEXXHBIX YIUIOTHUTENIEH, YTOOBI MCKITIO-
YUTh TeUb KUAKOCTU U MOMAaNaHNe B CUCTEMY BO3/IyXa.

ITnesmamuueckue ycusumenu B HACTOSIIIIEE BpeMsI TTOIYUMIIM BeChbMa
MaJjioe paclpoCcTpaHeHWEe, B OCHOBHOM Ha TSDKEJBIX TPY30BbIX aBTOMO-
OWJISIX C IMTHEBMOIIPMBOIOM TOPMO30B. OHU MpoIle M0 KOHCTPYKIIUU,
TaK KaK MCIOJIB3YIOT YacTh arperaroB TOPMO3HOM CHCTeMbI, HO UMe-
10T OOJIbLIKE TadapuThl, OOYCIOBIEHHbIE HU3KMUM pab0OYMM AaBJIeHUEM
(0,6...0,8 MITa). Bpems cpabGarbiBaHUSI ITHEBMATUYECKOTO PYJIECBOIO
yewmTens B 5...10 pa3 Gosbliie, 4eM y THIPABIMYECKOIO, YTO CHIKACT
TOYHOCTD YITPaBJICHUsI aBTOMOOMJIEM B ITPOIIECCE ErO TTOBOPOTA.
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Pyaesoii yeuaurenn

ITo cnocoGy ITo KOMITOHOBKE 2JIEMEHTOB ITo koHCTpYKIIMK
JiedCTBHUS. (py/1eBOro MEXaHH3Ma, PacrpesieIuTeNs, pacnpenenurens
CHJIOBOTO IIHJTMH/PA) THAPOYCHITHTEINS
T'uppasnmyeckuit Bce nneMeHTHI B 0ZTHOM arperare 30JI0THUKOBEIE
l— > >
TTaeBMaTHUECKHit e PacnipenenuTens U LUIMHADP B OJHOM L, Knananueie
arperatre, pyJIeBOii MEXaHHU3M OT/EIBbHO
Dnexrpo- Pacnpesienurens u pyaeBoit MEXaHH3M B
o >
MEXaHHYECKHI OJIHOM arperare, WWIMHIP OTACIBHO
N Bce anemenTsI 0TAENBHO

Puc. 9.19. Turnbl pyaeBbIX ycUIuTENCH

Puc. 9.20. CxemMbl KOMITIOHOBKU PYJIEBBIX YCWJIUTENEH: @ — BCE JIEMEHThI
YCUJTUTEISI B OTHOM arperate; 6 — pacripee/uTelb U PyJIeBOil MeXaHU3M
B OJTHOM arperare, HAJIMHIP OTIEIBHO; 6 — PACTIPEICITUTEITb U IIVUTMHAP B OTHOM
arperare, pyJeBOi MeXaHU3M OTIETbHO, &) BCE JIEMEHTBI YCHIJIMTEIIST OTIEILHO;
1 — pacripeneuTelTb; 2 — UCTIOJTHUTENIBHBIN IIWIMHIP; 3 — PYJICBOI MEXaHU3M
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Puc. 9.21. Cxema ruipaBInyeCcKOro yCUIUTENS C OTACIbHBIM PACIIOI0XEHUEM
BCEX 2JIEMEHTOB: | — CJIMBHasi MarucTpajib; 2 — Hacoc; 3 — Tsra;
4 — ynpaBiisieMble KoJieca; 5 — MOBOPOTHbIN poiyar; 6 u 10 — peakTHBHbBIE
KaMephbl; 7 — TMAPOLMIMHID; 8 — pacnpeaenuTesb; 9 — 30J10THUK;
11 — HarHeTaTe/IbHAsi MarucTpaib; 12 — pyJieBast COLIKa;
13 — pyneBoe KoJieco; 14 — pyjeBoii MeXaHU3M

B nocnenHue roabl Ha JErKOBBIX aBTOMOOWIISIX Majloro Kjiacca mo-
JIYYUJIA PaCIIPOCTPAHECHUE 34eKMpoMexaHu4ecKue pynesvle ycuaumenu
(puc. 9.22). Takue ycuIuTeau KOMIAKTHBI, JEUIEBE B U3TOTOBICHUMU,
MMEIOT Majioe BpeMsl cpadaThiBaHMsl. OOHAKO OHU MEHee HaJeXHbI
B OKCIUTyaTalllM.

CxeMbl KOMITOHOBKHU PYJIEBBIX THUAPO- U ITHEBMOYCWIMTENIEH PYJist
npuBeAeHbI Ha puc. 9.20, 9.21.

I1pu noBopoTe pyneBoro Kojieca 13 BrpaBo comika 12 pyjieBoro mMe-
XaHu3Ma 14 moBepHeTCs MO 4YaCOBOW CTPEJKe U CMECTUT 30J0THUK 9
pacrpeneauTess 8§ Ha3zad MO OTHOLIEHUIO K TIPUHSITOMY HallpaBIeHUIO
IBYDKeHUST aBTOMOOWIs. 2KMIKOCTh OT Hacoca 2 IO HarHeTaTeJIbHOM
maructpanu 11 nmogaercs B MojocTb A, U CUJIOBOM LMAMHAP 7 HAYMHAET
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MOBOpauMBaTh yrnpamisembie Kojieca 4 BrpaBo. [lonocts b 30510THU-
KOM 9 COeMHSIETCST CO CIIMBHOI MarnucTpaibio 1.

[Tocne npekpailieHus MOBOPOTA PYJIEBOTO Kojieca yrpasisieMble KO-
Jieca BCJIECTBUE NABJIeHUs paboueil KUJAKOCTU Ha TIOPILIEeHb [IWIMHAPA
MPOIOJIKAIOT TTOBOPAYMBAThCS BIIpaBo. I1py 3TOM ¢ TTOMOIIBIO phIYa-
ra 5 v Tsru 3 KOpItyc pacripeie/uTelisi CMelaeTcsl Ha3al v MepeKpbiBaeT
MOCTYTIJICHNE XXUIKOCTU B TIOJIOCTh A, B pe3yJibraTe 4ero mpekpariaer-
cs MOBOPOT KoJsiec. Tak neiicTBUEM pblyara 5 U TSIru 3 obecrnedyrBaeTcs
KMHEeMaTU4YecKoe crelsiiee AeicTBUE, T. €. COOTBETCTBUE MEX/Y yIJIOM
TMOBOPOTA PYJIEBOTO KOJIECa U YIPaBIIsSIeMbIX KOJIEC.

CuioBoe clieXkeHHEe B 9TOM TUAPOYCWIIMTENIE PYJIsl TOCTUTAETCS C
MOMOIIBIO PEaKTUBHBIX Kamep 6 1 10, B KOTOpbIe KUIKOCTh IO JaB-
JIEHVEM TIOCTYIaeT Yepe3 KaInOpOBaHHbBIE OTBEPCTUSI B 30JI0THUKE 9.
Ycewine, HEOOXOMUMOE TSI CMEIEHHS 30JI0OTHUKA, TIPOITOPIIMOHATEHO
JIABJICHUIO XUIKOCTU B HarHeTateabHOU mMaructpaiu. C yBeandeHueM
COTIPOTHUBIIEHUSI TIOBOPOTY YIPABIISIEMbIX KOJIEC YBEIMUUBACTCS JIaBJie-
HUE XXUIKOCTH U pacTeT CUjia Ha TopIiax 30JIOTHUKA, & COOTBETCTBEHHO
U yCWJIME Ha PYJIEBOM KoJjece, HEOOXOIMMOE ISl €T0 CMENICHUSI.

KoncTpykTuBHast cxeMa 371eKTPOMEXaHUIEeCKOTO YCUTUTES TIPUBE-
JieHa Ha puc. 9.22. DIeKTpoOMeXaHUYECKUI YCUTUTEb PYJIsl UMEET 3JIeKT-
ponsuratesib (Moteur electrique), KOTOPBIi PU BKIIOYEHUU Yepe3 Mexa-
HUYECKUI PeYKTOp TepefaeT KPYTSIIuii MOMEHT Ha pyJIeBOI BaJl.

Puc. 9.22. PyneBoii MexaHU3M C 2JIEKTPOMEXaHUUYECKUM YCUJIUTEIEM
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9.6.2. OcHOBHbIE NapameTpbl py/eBbIX ycunntenei

OcHogHbIMU napamempamu, OTIPENSSIOIIUMU PadOTy PYJIEBBIX YCU-
JITENel, IBIIII0TCS pabodas xapakTeprucTuKa u KoadGuuneHT 3pdex-
TUBHOCTH 3, ITOKA3aTeJIN YyBCTBUTEIBHOCTH M PEAKTUBHOTO JCUCTBUS,
MoKa3aTe M 00paTHOIO BKIIOYEHUSI U MAHEBPEHHOCTH.

Pabouas xapakmepucmuia peIcTapisieT cO00 3aBUCUMOCTb MEXIY
YCUJIMEM Ha pYJIeBOM Kojiece P OT MOMEHTAa COTIPOTUBIIEHUSI TIOBOPOTY

pK
YIIPaBJIAEMbIX KOJIEC M TIPU BKIIOYEHHOM U BBIKJIIOYEHHOM YCHUIIUTE-
ne pyns (puc. 9.23). Ilpu 1ocTIKeHNM MaKCUMaIbHOTO YCHUIMBAIOIIETO
addekTa Pymax JNaJIbHENIIee YBEIUUYEHNE CUJIbI Ha PYJIEBOM KOJIECE BO3-
MOXHO TOJIBKO 3a CYET JIeVCTBUS BOIUTEIIS.

Puc. 9.23. Pabouas xapakrepuctuka u KoapduimeHT 3pheKTUBHOCTU
PYJICBOTO YCUITUTEJISt

Koaghpuuuenmom sgppekmuerocmu Ha3bpIBaeTCS OTHOIICHNE YCHITHS
Ha pyJIeBOM KoJjiece TPy MPU OTKJIIOYEHHOM ycuuTesie P K yCUIUIO Ha
pK
pyJIeBOM KoJjiece Ipu padoTarolleM yCUInuTele PpKy = PpK — P; :
P
_ pK
9= o 9.22)
px Ty
4
rae Py — ycunue, co3naHHOe pyNeBbIM YCUIUTENeM U TIPUBEIEHHOE
K pYJIEBOMY KOJIecy.
3amTpuxoBaHHas Ha puc. 9.23 obsacTb Ay ornpenessieT ycuiaue Ha
pYJIeBOM Kojiece, TP KOTOPOM TTPOMCXOIUT BKITIOUEHUE YCUIIUTENS,
HeoOXonMMoe IS CMEILeHUs 30JI0THUKA B paclpeleiuTesie U3 Heil-
TPaAJILHOTO TMOJIOXKEHUSI B pabouee B COOTBETCTBYIOLIEM HaIpaBICHUMU.
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MakcumanbHoe 3HaueHne koadduimenta 3hhEeKTUBHOCTU IJIsT pas3-
JIMYHBIX KOHCTPYKIIMI ycunuTeneit cocrapisier 3 = 10...15.

Tlokasamensamu wyscmeumensHocmuy SIBISIIOTCS YCUJIME HA PYJIEBOM
KOJIeCe U YToJI ero TTOBOPOTa B MOMEHT BKJTIOUEHUsSI B pabOTy yCUIIUTe-
Jig. JIist pa3iMyHOro TUIla aBTOMOOWIEeH U ycunurteneid TpedyeMoe st
BKJIIOUEHUS YCUJIUTENSI B pabOTy YCUIIME COCTaBIISIET PByc =20..50H n
YToJI TOBOPOTA PYJIEBOTO Kojeca o, . = 10...15°.

llokazamens peakmueHoeo deticmeus XapaKTepu3yeT YpOBEHb CUIIOBO-
TO CIESIIIEro AeUCTBUST YCUTUTEIST U TIPECTaBIIsIET CO00 OTHOIIEHUE

p=—>t (9.23)

Tlokazamens 06pamno2o 6KkAIOYEHUs YCUIUTENS IIPEACTABIISET CO00i
YHCJIEHHOE 3HaUYEeHME TIepeaaBaeMoTo OT KOJIeC YCUIIUSI, HEOOXOIUMOTO
IS TIepeMellleHUs 30JI0THUKA pacipenaenuTens (puc. 9.21) no Bkiroue-
HUST YCUJIUTEJIS:

PoGp = Pnp + PTp’ (924)

e P — ycuiine UeHTPUPYIOLINX MPYXUH pacipenenrens; P — cuia
TPEHUs PYJEBOr0 MeXaHM3Ma, MPUBEICHHAsI K IApOBOMY MaJbIly py-
JeBoii comrku 12 (puc. 9.21), mpu niepenayue yCUJIAS OT PYJIEBOI COIIKHU
K pyJIeBOMY KOJIECY.

Tlokazamens manespennocmu IPEACTABIISIET COOOI OTHOILIEHUE Bpe-
MEHH [T0BOPOTA aBTOMOOMISL 110 JAaHHOM TPAaeKTOPUH € YCUIIUTENIEM /, 1

0e3 ycuiauTesns Lo
t
M= (9.25)

t Gyc

9.6.3. lmpapaBnnyecKkunin pacyet pyneBoro ycunurensa

B ruppaBianyeckoM pacyeTe YCUJIMTENS OIPENE/ISIiOTCSI OCHOBHBIE
XapaKTePUCTUKU W pa3Mephbl 3JICMEHTOB TUAPOYCHINTEIISI: TUAMETp U
XOJI TTOPIITHST CUJIOBOTO LIMJIMHJIPa, TTojlaya Hacoca, pa3Mephl pacipejie-
JIATEJIS, IMaMeTpbl TPYOOIIPOBOIOB.

Hayvairy rmmpaBImdecKoro pacuera mpeaiIecTByeT BEIOOP CXeMBI €T0
KoMnoHoBKH (puc. 9.20). [To 1TaHHBIM KMHEMaTUYECKOTO pacyeTa pyJie-
BOTO TIPMBOJA C YICTOM IIJTMH PHIYAroB HAXOMST XOJ MOPIITHS CUIOBOTO
uuarHapa S, . JluameTp CUIoBOro LMIMHAPA PACCYMTHIBAETCS IO YCH-
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JINIO Ha IITOKE, pacueT KOTOporo OymeT mpuBeacH Hinke (9.38), 1 Mak-
CHMAJIbHOMY JaBJICHUIO B TUAPOCUCTEME p -

(9.26)

rae d, — NPUHATHINA AMaMETP IITOKA.

IMonaya Hacoca Q, BLIOMpPaAETCs TaKoii, YTOOBI 0OECTIEYMBAICA 10~
BOPOT yMPaBIsIEMbIX KOJIEC C OOJIbIIIE CKOPOCTHIO, YEM MOXKET OCYIIEC-
TBUTb BOAUTEb Oe3 paboThl ycuauTtessa. PacueTHyto momavy XXMIKOCTH
ONPENENAIOT NPU AaBaeHuu 0,5 p ¥ 4acTOTe BpaleHMsI KOJEHYATOrO
BaJIa IBUTATEIIS, MIPEBBIIIAIONICH €ro YacTOTY BpallleHUsT Ha XOJIOCTHIX
o0oporax He 6osiee yeM Ha 25%.

Yeunurenb cUuTaeTcs pabOTOCIIOCOOHBIM, €CIIM IIPU BpallleHUU
pyJieBOro KoJjeca ¢ 4acTOTOM = 0,5 ¢! MOMEHT Ha HEM He TPEBBI-
111aeT HOMUHAJIBHOTO. 111 OOJIbIIIerpy3HbIX aBTOMOOMIICH TTPUHUMAIOT
o, = 1,0...1,5¢c".

Taknm 06pa3oM, HEOOXOIUMO BBITIOJTHUTH YCIIOBHE

on,(1-4A)=2n4, o R lu (9.27)

rae N, — oobemublid KITI: ipu nasieruu 0,5 p IS eCTEpEeHYAThIX

pu’

HacocoB — 0,85 mst momactHbix — 0,9; A — yTeuka XKUAKOCTU B THI-
pocucteme: A=0,15; ALl — AaKTHMBHag TJIOLIAAb MOPLIHS UWIWHIPA;
U, — MePeIaTOYHOe YUCIIO PYJICBOrO YIPABICHHs MEXIY PY/ICBBIM KO-
JIECOM Y LWJIMHAPOM.

JuramMeTpsl TpyOOIPOBOIOB BHIOUPAIOT TaK, YTOOBI IOTEPU HAIOPa IO
ux gnuHe He nipeBbimanu 0,1...0,3 MIla gns nerkossix u 0,2...0,5 MIla
JUTSL TPY30BBIX aBTOMOOWIEi. JIJIsi 3TOTO CKOPOCTh B TPYOOIIPOBOIAX
PEKOMEH/YeTCs NIPUHKUMAThL He Oonee V, =4 M/C B HarHeTaTe/bHbIX
uV, =2M/CBCIUBHBIX MAIUCTPAISIX.

JlnameTp 30JIOTHMKA PACIIPEICTUTEINS OMPENESIETCST TI0 TOTEPsIM
JaBJeHUsT Ap ¢ y4€TOM TOro, UTo 00b1uHO Ap = (0,04...0,05 MIla u 3aBu-

CHUT OT CKOPOCTU TEYCHUA XKNJTKOCTU V)K:
Ap=0,5&p V2, (9.28)
rae & — KoaPUIMEHT COMPOTUBIECHUS: ISl 30JJOTHUKOB TMPH TypOY-

JIEHTHOM PEXUME JBUXKEHUS KUIKOCTH & = 3...6; p — MJIOTHOCTh KK/
koctu: p = 900 kr/m>.
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B HeﬁTpEU'[bHOM ITOJIOKEHUHU 30JIOTHUKA CKOPOCTb )KMAKOCTU paBHA

_ 0y

rac d3 — OIUAMETpP 30JIOTHHUKA, 83 — OoceBOu 3a30p MEXIAY 30JIOTHUKOM U

Vi (9.29)

KopmycoM pacnpeaemurens: 6, = (0,2...0,5)10° m.
Pemas coBmectHo (9.28) u (9.29), HaxoauM BbIpaxkeHUE IJIs OIpe-
JIeJIEHUST TuaMeTpa 30JI0THUKA!

QH O:SE,:p
dy=—2H |=25P
3 s\ Ap (9.30)

9.7. PacueTHble HarpysKu B py/ieBOM ynpas/iieHuun

B cuioBoM pacuete pysieBOTo yrpaBiieHUsT ONIPEIEIISTIOTCS CIIEYyIONTIe
YCWIMSL: HE0OXOIMMOe TS TIOBOPOTA YIIPaBIsSIeMbIX KOJIeC Ha MecTe, pa3-
BMBaeMO€ LIWJIMHAPOM YCUIIMTEIS [IPU €r0 HAJIMYKMK, Ha PYJIeBOM KoJjece
Mpu paboTaloleM U HepaOoTaloIeM yCUIuTeNNe, Ha PYJeBOM KOJece CO
CTOPOHBI PEAKTHBHBIX JIEMEHTOB PACIIPEACIUTEIS, Ha YIIPABJISIEMbIX KO-
Jiecax Ipy TOPMOXKEHUHN. Ha OTAEIbHbBIX IETAJISIX PY/IEBOTO yIIPABICHUSI.

Haubombime 3HaYSHNST YCUITAI TOCTUTAIOTCS ITPY ITOBOPOTE YITPaB-
JIIEMbIX KOJIEC HEITOABMXKHOTO aBTOMOOMIIS. B ABMIKCHUM 3T YCUIIUST
3HAYUTEJIBbHO MeHble. [10aTOMy pacueT BeeTcs Aisl pexuma IoBOpOTa
YIIpaBJIsSIeMbIX KOJIeC JJISI aBTOMOOMJISI, CTOSIIIIETO Ha TOPU30HTAITBHOM
cyxoM acdanbTo-0eTOHHOM TOKpLITUM. PacueTHast cxema K onpenaeie-
HUIO MOMEHTA COIIPOTUBIIEHMS IIOBOPOTY IIpMBeAcHA Ha puc. 9.24.

s A // '__o

7////;-;/ TTT7T7 7777777777 7777 7777777

Puc. 9.24. PacueTHas cxema orpenesieHus MOMEHTa
COTIPOTHUBJICHMSI TTIOBOPOTY

218



Yeunne, HeOOXOAMMOE [UIS IIOBOPOTA aBTOMOOWMJISL [J1sl BBIILIEU3TIO0-
JKEHHOTO PacYCTHOTO YCJIOBUS, OINPEACIISICTCS UCXOAS U3 CYMMapHOTO
MoMeHTa M Ha nardax ynpasisieMbIX KOJec:

M;=M+M +M +M, (9.31)
e M, — MOMEHT CONPOTHBIICHHSI [EPEKATBIBAHMIO KOJIEC MPH KX I10-
BOPOTE BOKPYT OCH LIKBOPHsT; M, — MOMEHT COMPOTUBIICHUsI GOKOBOMY
CKOJIBXXEHMIO LIWH MPU MOBOPOTE KOJIEC; MB, My— MOMEHTBI CUJI, 3a-
TpauyMBacMbIX Ha ITOXBEM IIePeIHE YacTH aBTOMOOUJIS TIPW ITOBOPOTE
KOJIeC BOKPYT OCH LIIKBOPHSI C YUETOM YIJIOB €T0 MTPOIOJIBHOIO Y U MOIe-
peyYHoro 3 HaKJIOHaA.

DTH CUJIbI OIIPEICIIITCS U3 CIIEAYIOIINX BbIPAXKEHUIA:

M=fG r=fG, [1-nr(\+B)/180]; (9.32)
M,=o,Gr,; (9.33)
M;=0,5G, r sinB(sinb, +sinb) = G, r, sinf sinb; (9.34)
~ inZy g
M, = -G rsin’y sinf, (9.35)
rae G, — Harpyska Ha repeiHue Koseca; f — K03(hdULUEHT CONPOTUBJIE-
HYsI KayeHuio; npuHumaercs = 0,018; ¢, — koabdULMEHT cueruieHus
MpY TOBOPOTE KOJIeca Ha MecTe: MpuHuMaetcs B pacuetax ¢ = 0,8...0,9;
¥, — PaCYETHBII pafnyc Koeca; 7, — paanuyc 0OKaTK1 Kojieca BOKPYT OCU
LIKBOPHS (puc. 9.24); 1, — TJIEUO CHUJIbI TPEHUS CKONbXEHHS OTHOCH-
TeJIbHO LIEHTPA OTIIeYaTKa KoJjieca; 3HaYeHUe 3TOT0 paJnyca MOXKET ObITh
L [2 2. .
OTPEJIENICHO U3 BBIPAXCHUS: /| = 0,57, — 1y 5 r.— cBOGOIHBIIA paanyc
Kojieca; mpu 1, = 0,96 r, MOXHO IIPUHATD r,= 0,14 r; | — nnmHa narndsi;
A — yToJI pa3Bajia KoJjiec; Y — YroJi MpoJ0JbHOTO HaKJIOHA IKBOPHSI (0cH
MOBOPOTA); B — YroJ MoTNepeyHOro HaKJIOHa IIKBOPHST (OCH TTOBOPOTA);
0, 1 6, — yIJbl IOBOPOTA HAPYXHOTO U BHYTPEHHETO KOJIEC B Ipaycax;
0y + 05

2

C GOJIBIIIOI CTENEHbIO TOYHOCTY CYMMAapPHbIIA MOMEHT COITPOTHBIIE-

0 — cpemHMii yroy moBopoTa KoJjiec: 0 =

HHA ITOBOPOTY YIIPABJIACMBIX KOJIEC MOXKET OBITh OITPCACIICH C IIOMOIIBIO
3MHHpH‘{CCKOﬁ 3aBUCHUMOCTHU!

My =107 9y /3\G} / pyy » (9.36)

rae b, JaBJICHUEC BO3/1yXa B IIIMHE.
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Ycunre Ha pyJIeBOM KoJiece, HeOOXOIMMOe ISl TTOBOPOTa aBTOMO-

OIS B JAaHHBIX YCIIOBUSIX, OTIPEIETIUTCS M3 3aBUCUMOCTH
pP.= Mz/(RpKupynpy), (9.37)
rae R,m — paauyc pyJieBOro Kosjeca.

[TomygyeHHOE 3HAYCHUE PpK CPaBHUBACTCS C IOITYyCTUMBIM Ha pyJie-
BOM KoOJIeCce, KOTOPOE TMTPUHUMAETCS PaBHBIM [PpK] =250 H. Ecau pac-
YeTHOE 3HAYeHUe PpK > [PpK], TO Ha aBTOMOOMJIE HETIPEMEHHO yCTaHaB-
JIMBAETCS PYJICBOM YCUIUTEb. PacueTHBIC yCHIIHSI TS pacueTa JIeTajeid
PYJIEBOTO YIIpaBJIeHUs Ha TIPOYHOCTh MIPUHUMAIOTCS JIJIsI JIETKOBBIX aB-
TOMOOMIEH Pp =400 H, nnst rpy30BBIX aBTOMOOMIIEH P,m =700 H.

B cymecTByOmmnX KOHCTPYKIUSIX PYJICBBIX YIIPABICHUI C YCHIINTE-
JIeM TIOBOPOT YIIPaBIISIEMbIX KOJIEC Ha MECTE OCYIIECTBIIsIETCS 0e3 0COo-
OBbIX YCUJIMII Ha pYyJIeBOM KoJjece. YCUMe Ha INTOKE TMAPOLMJIMHIpa
MOKET OBIT OIpPeIeICHO M3 (POPMYITBI

P = Mz/(lp”p)’ (9.38)
rae lp — IUIEYO pbiyara I’MAPOLMINHAPA; U, — NEPEeIaTOYHOE YNCIIO Pbi-
4yaroB, PacCITOJOXEHHBIX MEXIY IITOKOM LUJIMHIpPA U YIIPaBJISIeMbIMU
KOJIECaMU.

ITpu TopMOKEeHUM aBTOMOOWIISI Ha MepeHee KOJECO MOXET felic-
TBOBaTh MaKCMMaJlbHasl TOPMO3Hasl cujia

P.=0,5Gk,0, (9.39)
e k, — Ko3pPUUMEHT IMHAMUYECKOTO MEPEPACTIPEEIEHUSA HATPY3KU
Mexay moctamu: k, = 1,15...1,2.

Harpysku, neficTByoliue Ha 1eTajay pyJIeBOro yrpaBieHusl, 3aBUCSIT
OT MeCTa YCTAaHOBKY THAPOLIMIMHAPA. IETaIN, PACTIOIOKECHHBIC MEXKIY
PYJIEBBIM KOJIECOM U TUAPOLMIMHIPOM, HArpyKaroTCsl CUIIOMN P[m, pu-
JIOXKEHHOI BOIMTeNIeM K pyJieBoMy KoJjecy. Heranu, pacrooXeHHbIe
MEXIY TUAPOIMINHIPOM 1 YIIPaBISIeMbIMU KOJIECAMU, PACCIMTHIBAIOT-
cs o yewnmio P .

9.8. Pacuer petanen pynesoro ynpasfieHus
Ha NPOYHOCTb U }KeCTKOCTb

Pacuer meraseit pysieBoro yrpabJieHUs Ha IIPOYHOCTD U XKECTKOCTh
MPOBOJAUTCS MO MaKCHUMaJbHOMY MOMEHTY COIPOTUBICHUSI MOBOPO-
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Ty M ynpaB/isieMbIX KOJIEC Ha MeCTe (9.31...9,36) nam MakCUMaJIbHOMY
YCUJIUIO Ha pYyJIEBOM KoJiece (1151 JIETKOBBIX aBTOMOOUIIE PpK =400 H,
IUJISI TPY30BbIX — P,m =700 H; nna aBromMoOuiel ¢ pyaeBbIM yCUINTE-
JeM Ppk =400 H). IMockonbKy Mpu ABUXEHUN aBTOMOOWUJISI IO HEPOB-
HOIM Jopore M NPy TOPMOXEHUU B YCIOBUSIX pa3HOro koadduimeHTa
CILICTIJICHMST YIIPABISIeMbIX KOJIeC BO3HUKAIOT IMHAMUYECKHE Harpy3Ku,
PEKOMEHIyeTCsI YUUTBIBaTh MX BIMSHUE C IOMOIIBI0 KO3(DhUinmeHTa
AMHAMUYHOCTH K, = 1,5...3,0 B 3aBUCHMOCTH OT THIIa aBTOMOOWJISI U YC-

JIOBUM BKCILIyaTallvu.

9.8.1. Pacuert pyneBoro mexaHmsma

B pysnieBoM MexaHu3Me MTPOBOAST pacyeT pyJIeBOro Kojieca, pyjieBo-
ro Bajla U pyJIEBOM Iepeaayvu.
Jist pynesoeo koseca pacCUMTBHIBAIOTCS CHMILI HAa U3IMO B MecTe

KPETJICHUSI K CTYIUIIE 110 (popmyIie
P I

px‘cn

01d3 2

cncn

, (9.40)

GI/13

rae /| — MIMHA CIIULbL, d, — IMaMeTp CIULBL, Z, — KOJMYECTBO CIIMLL.
Pynesoit 6an paccuuThIBAIOT Ha MPOYHOCTh MO HAIPSKEHUSIM

KPY4eHMsI T, 1 Ha KECTKOCTb 10 yrity 3akpyunsanus 6 . IIpn tpy6ua-

TOM CEUCHMU BaJjla HAIIpsDKeHUE KPYIeHUS OIIPEaeUTCs 1o (popmyie

W, 020di-di)’

rae M — KpyTsluii MOMEHT; W — MOMEHT CONpPOTUBICHUS Kpy4e-

(9.41)

HUIO; d,, ¥ d, — HAPYXHbII ¥ BHYTPEHHUI IMaMETPbI TPyOUaTOro Basa,
TIPU CIUIOINHOM Bajie dy = 0.
VYroJ 3aKpy4rBaHKS TAKOTO Bajia OIIPEAEIUTCS 110 (hopMyJie

e — 180 — KprB
pB ’
T lpG
rae Lpg — JJIMHA pyJIeBOro Baja: Ip — TIOJISIPHBIA MOMEHT MHEPLIUU ceue-
4 4
Hu Bana; [ p = w ; G — MOJyJIb YIIPYTOCTU TIPU KPYUECHUMU.

PyneBoii Ban usroraBiauBaloT U3 ctaieit Mapok 20, 35, 45. Jlonycka-
eMoe HampspKeHUe KpydeHMUs [er] = 100 MIla. JomyckaeTcsl 3aKpy4u-
BaHUE PYJIEBOro Baja He 0oJiee [GPB] = 5...8°Ha OIWH METp JUITNHEI.
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Mertoauka u nocjaeaoBaTe/IbHOCTh pacyera pyneBoﬁ nepeaadyun 3a-
BUCAT OT €€ KOHCTPYKILINU.

Puc. 9.25. Cxema yist pacueTa poinka 1 4YepBsKa:
1 —ponukK; 2 — rIIOOOUIHBIN YePBSIK

B uepssuno-poaukosoii nepedaue (puc.9.25) 4yepBsK U poJUK pac-
CUMTHIBAIOTCS HA IPOYHOCTD IO KOHTAKTHBIM HATTPSIKEHUSIM COKATHSI

0
O = — 42
o= 9.42)
rae Q — oceBasi cuiia, ornpeaesieMas Mo (hopmyJie

MK

P
= , (9.43)

rOthq

F_— nutomanb KoHTakTa OAHOro rpebHst poauka (puc. 9.25), onpenens-
emasi o opmysie

F.= O,5[((pp —sin (pp) +(o, - sin 0,) r,{z];
[JIe 1 — YKUCIIO TPeOHE PONIMKa; /) — HavyalbHBIA paauyc YepBsaKa B Ha-
MMEHBLIEM CEYEHMU; 3, — yroJl MobeMa BUHTOBOM JIMHUM YEPBAKA; ¢,
¥ ¢, — YIJIbl KOHTAKTa COOTBETCTBEHHO YEPBSIKA U POJIUKA.

UepBsaK ¥ poOMK M3TOTaBIMBAIOT U3 JISTUPOBAHHBIX CTaJIeil MapoK
35X, 40X, 15XH, 30XH, 12XH3A, 30XH3A. Jlormyckaemoe HampsoKeHUe
cxarud [o | = 2500...3500 MTla.

B BUHTO-peevHOli TTepemade IMmapa BUHT — IIapuKoBas raiika pac-
CUNTHIBACTCS HAa KOHTaKTHBIC HATIPSDKEHWS CXKATHSI TT0 paglaibHOM Ha-
rpy3Ke Ha OMH LIapUK:

R,—— 2 (9.44)

me S
anm COS KOH
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rme Q — oceBasl ClJIa B MHTOBOM ITape, pacueT KOTOPOI aHaJIOTMYeH
(9.43) npu COOTBETCTBYIOIIMX CPEAHEM PaIUYCe U yIjie HaKJIOHA BUHTO-
BOIi JIMHUM; Z, — YKUCIO PabOYMX BUTKOB BUHTA; 1, — KOJIMYECTBO IlA-
PUKOB, HaXONSAIIMXCSA OJHOBPEMEHHO B 3aLIEIUICHUM; § = — Yrojl KOH-
TaKTa IIapruKOB C KAHABKAMM.

KoHTakTHBIE HAINPSKEHUST MOXHO OMNPEAEIUTh U3 BhIPAsKEHUS

4R E* A
=k Dy dy (9.45)
e N zpn, sinBg cosd,, ’

KOH

rue kxp =(,6...0,8 — K02 GUILMEHT KPUBU3HBI COMPUKACAIOLINXCS T10-
BEPXHOCTEN; £ — MOMLy/Ib yIIPyrOCTH IIEPBOTO pofa; d, 1 d,_— nnaMeTpbl
KaHaBKM BUMHTA U 1l1apyKa.

Jlomyckaemble KOHTaKTHbIC HAMpSIKEHMST CxKaTvsl B 9TOM mape 3a-
ueruienusd [, | = 250 ...3500 MITa.

B nape peiika — cekTop 3yObsl pacCUMTBHIBAIOTCS Ha U3rMO U KOH-
TaKTHYIO TIPOYHOCTh KaK IMPSIMO3YyOble MM KOCO3yOble IIECTepHU I10
OKPYXHOW CcuJIe:

— IIPY OTCYTCTBUU PYJIEBOTO YCUJIUTEJSI OKPYXKHOE YCUJIUE Ha CEK-
TOpe —

p =Mool (9.46)

e

[JIe 7, — PanyC Ha4YaJIbHOM OKPYXHOCTH CEKTOPA,;
— TIpY HaJIMYUK PYJIEBOTO YCUJIUTENISI, B KOTOPOM LIMJIMHIP COBME-

IIIEH C PYJIEBOM Ilepenadyet, —
2

M
p=odlow | Ty (9.47)
7 4
rae p, — JNaBlI€HUME XUIKOCTU B ruapocucreme: p = 6...8 Mna;

D, — nrameTp ruapOUNINHAPA YCUITUTEISL.

Hanpsixkenue uzruba 3yda st mpsiMo3y0oit mapbl MOXKET OBITh OI-
peneneHo no hopmyie

Oy = 0,36L , (9.48)
myy

rae b — mupuHa 3y06a; m_— HOPMalbHbI MOIYJIb; Yy — KO3(duImeHT
¢dopMbI 3y0a.

Hanpstxenue usruba st Koco3yooit mapbl MOXET OBITh ONpeeie-
HO 110 (hopmyJie
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P
G, =0,24——. (9.49)
bm,y

KoHTaKkTHBIE HAMIPSXKEHUS CKATUS OIIPELENAIOTCS 110 GOopMyJIe

O =0,418cosf }L , (9.50)
r,bsinoicosal

[JIe O — YTOJI 3alEIVIEHUA; F, — PaliyC HAaYalbHOM OKPYXHOCTHU CEKTOPA.

B xadecTBe MaTepuaia IIpy M3TOTOBJIICHUM CEKTOPa MCIOIB3YIOTCS
cranu mapok 18XI'T, 30X, 40X, 20XH3A. JlormyckaemMble HaIpsiKeHUsT
usruba [o, | = 300...400MIla; nornyckaeMble KOHTAKTHBIE HAMPSKEHUSA
cxarus coctapnsior [6, | =23 HRC wmn [o, | = 1500 MITa.

9.8.2. Pacuyert pyneBoro npusopa

B pyneBom nipuBoIe Mpor3BOIUTCS pacueT Bajia COLIKH, ITPOAOIbHOM
M TIOTIEPEYHOM TSIT, TTOBOPOTHOTO phlUara 1 pel9aroB IIOBOPOTHBIX LATI(D.

s

a;
m\ﬁr( ]"’m

/
1 h

Puc. 9.26. PacueTHas cxeMma pyJieBoit coiiku: A-A, b-b — onacHble ceueHust;
1 — manen MpoaoJbHOM TATH, 2 — COIIKA

Ban pyneesoii cowku paccuUTbhIBAETCS HA HAMPSIKEHUE KPYUEHUSI:
— IPpU OTCYTCTBUUN YCUTTUTECJIA PYJIA
M, u, M
K]
Typ = — (9.51)
0,2d;
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— IIPHU COBMCIICHUU TUAPOHIWIMHAPA YCUIIUTEIA U PYJICBOIO MEXa-

HMU3Ma
M ity NP T0,25D; 7,

@ 0,2d?

Ban pyseBoii COIIKM M3roTaBIMBAIOT U3 JIESTUPOBAHHOW CTad Ma-

pok 30, 18XTT, 20XH3A. Jlomyckaemble HalpsiKeHUsT Ha KpydyeHUe
[th] = 300...350 Mma.

Pyaesas cowkxa paccauTbhIBaeTCs Ha M3rMO U KpydyeHHE B OMACHOM

T (9.52)

ceyeHUU A-A.
MakcuMaabHOEe yCUIME Ha IIIapOBOM Malblie OT AEMCTBUS IIPO-
JOJTbHOM TSTH TIPY OTCYTCTBUU TUAPOYCUITATEIST PYIIST

MK u M M
Py = - 2pu o (9.53)

cour
h
MaKCUMaJIbHOC YCUJIME Ha IIapOBOM ITAJIbLIC OT JIEUCTBUS HpO,Z[OI[LHOfI TATHU
TP COBMECIICHUW THAPOLMIMHAPA YCUJIUTEISA U PYJIEBOIO MEXaHU3Ma
2
MKpupanM p)K 0>2STCD]_[
Feom = + :
h h

HanpsixkeHue n3rnda v KpyyeHus B ceueHun A-A:

(9.54)

— HampsDKeHUe U3ruba mpu OTCYTCTBUU TMAPOYCUIUTENS PYJIst

G. = PCOLHIZ + ZWKPMPMT]PMZ2 . (955)
® Waaa 014a*h

— HaIIPpsAKECHUEC usruda IIp1 COBMCIICHUU TMAPOLMINHAPA YCUIIUTC-

JISl M PYJIEBOTO MEXaHU3Ma
o, = Peguly , M panMl , Px0: 251D,

WmAA Ollla b 0,1,a*b
— HampspKeHMe KpydeHUsl B ceueHUU A-A mpu OTCYTCTBUU THUAPO-

YCUIIMTEIIS pyJIst

; (9.56)

P 1 vl MZ3
Tp = com’3 P Up l; ; (9.57)
WKpAA 0,211ab
— HampsbKeHue u3ruba B ceueHUU A-A NMpU HAUIMYMU YCUJIUTENS,
COBMCIICHHOI'O HUJIMHAPA 1 PYyJIEBOIo MEXaHMU3Ma

M ! :
TKp _ PcomZS n pl(upanzM 2 + pmoazsngulz , (958)
WKpAA O,2llab 0,2ll(lb

rae [, — paCCTOHHI/IC MEXIy OCSIMM Bajla COIINKM M INapoOBOrO Malb-
a (pI/IC 9.26); [
(puc. 9.26).

5 by, 3 — IUJICYU OEUCTBUS CUJIBI Ipu u3rude u KpPpy4CHUU
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PyneBble comiku m3rortaBnuBaioTcsl u3 craneit mapok 30, 18XTT.
Hormyckaembie HanpspkeHust usruba [o, | = 150...200 MIla, momyckae-
MBI HAIPSKEHUST KpyYeHU ST [TK,,] =60...80 MI1a.

1llaposwiii nasey, 1 KperieHUs: IPOLOJIbHON TSATU K PYJIEBOI COLLKE 2
(puc. 9.26) paccunThIBAacTCS HA U3TMO U cpe3 B OMMacHOM ceueHuu b-b u
Ha CMSTHE ITOBEPXHOCTU KOHTAKTA C CyXapsIMU.

Hanpstxenue usrnoda

G,y = ?:’Cl";;f : (9.59)
HanpsAXKCHUE Cpe3a p
— comr .
O = 3 (9.60)
HaIlpsAKEHUE CMATHUA
Oy = 4P¢2‘”, (9.61)
Td;

IJie e — TUIeYo U3rnba manblia; d , d, — IMaMeTphl Taiblia U TOJIOBKH.

Illapoesvie iajblbl TPOAOIBLHOM U MOMEPEYHOM TAT PACCYMTHIBAIOT-
Cs1 aHAJIOTMYHO C YUYETOM AEHCTBYIOLIMX Ha KaXIYI0 U3 HUX HATPY30K U
pasMepoB.

IITapoBble najablbl U3roTaBAUBaOT U3 cTaan Mapok 40X, 20X HNeA.
Honyckaembie Hanpspkenust usruba [o, | = 300...400 MIla, cpesa
[ch] =25...35 MIla u cmaTus [o, | = 25...35 MITa.

IIpodonvhas pysesas msea pacCUMTHIBACTCSI HA CXATUE U IPOJIOJIb-
Hb1i u3ru6 mo ycunuio P, (9.53) u (9.54). HanpskeHue cxarus ornpe-

ACIACTCA BBIPAXKCHUCM

P

Cup = com _ 4 : com —, (962)
F, T Tc(dTH - dTB)

rie F, — miolap cedeHus pysieBoii iru; d,, , d, — HapyXHBbII 1 BHYT-

PEHHUIT IMaMeTpbl TPYObl MPOLONBHOI TATH.

Kpurnueckoe HanpsKeHUE IIPU IPOIOJIHFHOM M3TH0E MOXKHO OIIpe-

JNeUTh o hopMyie: 5
_TWEI

Kp ’
o

(9.63)

rane £ — Moayab ynpyroctu 1-ro pona; [ = n(d}‘H - d}‘B)/ 64 — MOMEHT
UHEPLIUU CEYEHU TATH; [, — JIMHA TIPOAOJIBLHOM TATH.
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Pa3smepsl pysieBOi TATU TOXKHBI ObITh BBIOPaHBI TaK, YTOOBI 3amac

YCTOMYMBOCTHU s
o EI

== o (9.64)
GC)K PcomlT

He ObLT MEHbIIIE JOITYCTUMOTO 3HAaYEHUS [Sm] =1,5...2,5.

yer

ITpononbHbIe py/eBbIe TITU U3TOTABIUBAIOT U3 CTaIu MapokK 20 u 35.
[MonepeuyHas pyaeBasi Tsira pacCUMTHIBACTCS] HA CXKATUE U MPOJOJIb-
HbII 13ru6 (9.62), (9.63) u (9.64) 1o cuie Harpy3Kku
P, ./
P, =—"tT (9.65)

T
l
rae /,, [ — IUTMHBI TIeY TIOBOPOTHOTO pblYara u pbrdara MoBOPOTHOTO
KyJnaka (puc. 9.27).
Tlosopomubtiii poiuae PaCCYUTHIBACTCS HA U3TMO U KpydYeHUE 11O MO-

MeHTaM: usrubaromemy M = P _ [ u KpyTaiemy MKp =P 1

cow -~ np cow "p°

Hanpstxkenust u3ruba u KpydyeHust

c My, 1 M
u3 W Kp — W
u3 Kp

IToBOpOTHBII pblYar U3roTaBAUBaOT U3 cTaiu Mapok 30, 35, 40. Jlo-
MyCKaeMble 3HaY€HUsI U3ruda u KpydeHus coctasisior [, | = 150 MIla,
[T, = 60...80 MIla.

ln.p 2
,_._'CL
P L
1 4 v Poows 3

Puc. 9.27. Cxema 1151 pacueTa MornepeyHoi TSIru 1 pyJeBbIX pbluaroB

Porvazu nogopomnwix yang (puc. 9.27) pacCUUTHIBAIOT MO cune P,

(9.65) Ha U3rKM6 U KpydeHUeE C OIpeaeIeHUEM HaMPsKEHUIA:

Py, Py,
Gm - w " TKp - W ‘
u3 Kp
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Poruaru moBOpOTHBIX Lam@ Takke M3TOTABIMBAIOT M3 CTAId Ma-
pok 30, 35, 40. loryckaeMble 3HaU€HUST U3rM0a U KpydyeHUsI COCTAJISIIOT
[o,,] =150 MIIa, [er] = 60...80 MITa.

Bonpocbl ana camonpoBepKun

1. OnuiuTe Ha3HaYeHKEe PYJIEBOTO YIIPABJICHUS, €T0 MeXaHu3Ma U py-
JIEBOTO MPUBO/A.

2. Kaxwme TpeboBaHMS TIPEIBSIBIISIOTCS K PYJICBOMY YIIPaBICHUIO?

3. KakuMu mapameTpaMu OLIEHUBAIOT PYJIeBOE yIpaBiIeHUE aBTOMO-
ouneii?

4. YTo Takoe CIWIOBOE U KMHEMATUIECKOE TepeIaTOYHbIC Yrciia pyJie-
BOTO yIpaBjieHus?

5. Yro Takoe npsimoii u oopatHbiii KIT/ pyaeBoro ynpaBineHus?

6. Yro Takoe rpenesn o0OpaTMMOCTH IIpuBoaa?

7. Tlouemy 3HaueHue oopatHoro KIT/ nomxHO ObITh BhILIIE MTpeaeia 00-
patumMocTu?

8. [NoueMy 3a30p B KMHEMATHMUECKMX 3BCHBSIX PYJICBOIO YIIPaBICHMUS
MPU HEUTPAJIbHOM ITOJOKEHUU YMPABISIEMbIX KOJEC MOIKEH OBITh
MUHUMAaJIbHBIM?

9. Kakme HopMaTHBHBIC TPEOOBAHUS 3aJIOXKEHBI B paCUET COIIPOTHUBIIC-
HUS TOBOPOTY YIPaBJIsieMbIX KOJEC?

10. TTou€My LIEHTp LIaPOBOTO Majblia COIIKHU JOKEH TepeMellIaThCs B
ILUTOCKOCTH, TTapajuIeIbHOM ITPOIOIbHON TNIOCKOCTH aBTOMOOWIIS, 1
MPU HEWTPAIIBHOM TTOJIOKEHWUU COIIKM JIOJDKEH COBIAAATh C 1IEHT-
POM KavyaHHUs KoJjieca Ha YIIPYTroM 3JIEeMEHTE TTOIBECKHU?

11. Kak cBsg3aHa KOHCTPYKIIUS PYJIEBOI TpaIeliy ¢ TUTIOM TOIBECKHU
yrnpasJisieMoit ocu?

12. W3 kakux MaTepuaioB U3roTaBIUBaIOT OCHOBHBIE AeTall PYJIEBOTO
npuBoja’?

13. Kakue 6bIBatoT KOHCTPYKIIMU PYJIEBbIX MEXaHU3MOB?

14. Kakyio xapakKTepUCTUKY JOJIKEH UMETh PYJIeBOM MEeXaHU3M, YTOObI
obecrieurBaiiach BBICOKAs TOYHOCTh BOXKICHUSI aBTOMOOWJICH Ha
MPSIMOJIMHEMHBIX yJacTKaxX IMyTH?

15. YeM BbI3BIBAETCS HEOOXOAMMOCTD YCTAHOBKU YCUJIUTEIISI B pyJIEBOM
npuBoje?

16. KakoB mopsiaoK pacyéra pyJieBOro yrpaBjieHus1?
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17. Kakue mapameTpsl BBIOMPAIOTCS TSI PYJIEBBIX YIIPABJIECHWI IO HOpMa-
TUBHBIM TPEOOBAHMSIM, a KaK1e TOJDKHBI OBITh MTOJTyYeHBI PacYETOM?

18. Kakumuy KOHCTPYKTMBHBIMU CITOCOOAMU TTOBBIIIAIOT 0€30MaCHOCTD
3JIEMEHTOB PYJIEBOTO YIIpaBJIeHUS?

19. Kakue HopMaTMBHBIC TPEOOBAHUS TIPEIBSIBISIIOTCS K PYJICBBIM YIT-
paBJIeHUSIM TTOBBIIIIEHHOI O0e30macHOCTH?
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10. TOPMO3HOE YIMNPABJIEHUE

10.1. HasHayeHMe TOPMO3HOIro ynpasBJieHus
n Tpe6oBaHMA K HeMy

Topmosnoe ynpaenenue — 3TO COBOKYITHOCTb TOPMO3HBIX CHUCTEM,
NpeaHa3HaAYeHHbIX UISI CHYXKEHUSI CKOPOCTU JABMXKEHUSI, OCTAHOBKU U
yIepKaHHsI aBTOMOOWISI Ha MecTe. TopMO3HOE YIIpaBJIeHNE OTHOCUTCS
K aKTUBHBIM CPEACTBaM O€30I1TaCHOCTU aBTOMOOWJISI U HArmpaBjieHO Ha
MpeaoTBpalleHUE JOPOKHO-TPAHCIIOPTHBIX IMTPOMCIIIECTBUMA.

TpeboBaHMST K TOPMO3HOMY YIIPABJICHUIO PEeTIaMEHTHPOBAHBI Ha-
mmoHanbHbIMU (TOCT 22895-85) u peruoHanbHbiMU ([TpaBuia 13 EDK
OOH) noxymentamu. CorjlacHO 3TUM perIaMEeHTUPYIOLLIUM JOKYMEH-
TaM aBTOMOOWIb TODKEH UMETh CICIYIOIIMEe TOPMO3HBIC CUCTEMBI: pa-
00uyI0, 3aIMacHYI0, CTOSTHOYHYIO Y BCTIOMOTATEIbHYIO.

Pabouas mopmosnas cucmema npeaHa3HauYeHa IJIs CHUKEHMST CKO-
POCTH aBTOMOOMJISI BIUIOTH JO €rO ITOJHOM OCTAaHOBKHU. DTa CHCTeMa
JENCTBYeT Ha BCe Kojeca U 00ecreymBaeT Ciy>keOHOe UM IKCTPEHHOE
TOPMOXEHHUE.

3anacnas mopmosnas cucmema TipelHa3HAYEHA JIJIs1 OCTAHOBKU aB-
TOMOOWJISI TTPY BBIXOJIE M3 CTPOST OJTHOTO U3 KOHTYPOB MPUBO/IAa paboueii
TOPMO3HOI CUCTeMBI. [lJI1 9TOro MOTYT OBbITh MCIOJIb30BaHbI OAUH U3
KOHTYpPOB pabodeil TOPMO3HOI CUCTeMBbI WJIM CTOSTHOUYHAS TOPMO3HAasl
cucrema.

CmosHouHas mopmosHas cucmema odecrieunBaeT yaepKaHue aBTO-
MOOWJISI HA MECTe B HETIOIBUKHOM cocTosiHUM. OHa IEeCTBYET TOJBKO
Ha 3aJ[HUe KOoJIeca, 3aJHIOI0 TeJIeKKY TPEXOCHOTO aBTOMOOWJIS MW Ha
BaJI TPAHCMUCCUM.

Bcnomoeamenvras mopmo3suas cucmema CIyXUT IS CITy>K€OHOTO TOP-
MOXEHUST aBTOMOOWJISI, OTPAHUUYEHUST CKOPOCTH JIBUKEHUST aBTOMOOWIIST
Ha 3aTSDKHBIX CITycKaX. DTa CMCcTeMa BBIITOIHSIETCSI HE3aBUCUMO OT APYTUX
TOPMO3HBIX CICTEM, UMEET CBOI TOPMO3HOI MEXaHW3M M ITPUBOI.

PabGoueii, 3anacHOi U CTOSIHOUHOW TOPMO3HBIMU CUCTeMaMu 000-
PYAYIOTCS BCe aBTOMOOWJIM, a BCIIOMOraTejbHasi TOpMO3Hasl cucTema
MpeaycMaTprUBacTCsl Ha aBTOMOOWJISAX OOJIBIION TPY30TOIBEMHOCTH
MOJIHOM Macchl cBhIlIe 12 T 1 aBTOOYCAaX MOJHOM Maccoit 6ojiee 5 T.
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Kpome cambix o01IMX TpeOOBaHMIT K KOHCTPYKIIUY aBTOMOOWIIS (CM.
paznen 1) K TOpMO3HOMY YITPABJICHUIO TIPEIbSIBIISIOTCS U CIIeIIMaIbHbIC
TpeOOBaHMsI, COIJIACHO KOTOPBIM HEOOXOAUMO 00ECITeUNTD:

* MUHUMAJIbHBIN TOPMO3HOW MyTh WM MaKCUMaJIbHOE 3aMeJICHUE
P TOPMOXKEHUU;

° COXpaHEHME YCTTOWYMBOCTH B IPOLIECCE SKCTPEHHOTO TOPMOXKEHHUS;

* CTAOMIBLHOCTH TOPMO3HBIX XapaKTePUCTHUK ITPU HEOTHOKPATHBIX TOP-
MOXKEHUSIX;

* MUHHUMAaJbHOE BpeMsl cpabaThIBaHUS;

* TIPOMOPIUOHATIEHOCTh MEXIY CWJIONH Ha TOPMO3HOU Tienaau u Top-
MO3HBIMU CHJIAMM Ha KoJiecaX aBTOMOOWIIS;

* JIETKOCTD YIIPaBJICHUS, T. €. HEOOJIBIIINE CHUJIbI HA OpraHe YIIpaBICHMUSI.

B cootBerctBum ¢ INpasunamu 13 EDK OOH Bce aBTOTpaHcmopr-
HbIE CPEeACTBa pas3jiesieHbl Ha KaTeropuu U noakareropuu (tadia. 10.1).
TpeboBaHus K paboueii 1 3aracHO TOPMO3HBIM cucTeMaM JuddepeH-
LUPOBaHbBI IO MOIKATETOPUSIM, TaK KaK HE MPEICTaBISICTCS BO3MOX-
HBIM JIJIST BCEX M3 HUX 00€CTIeUUTh OIMHAKOBBII YPOBEHD ToKa3areseit
TOPMO3HOM 3(P(PEKTUBHOCTH.

Ta6muia 10.1
KaTeropuu u 1mogKkaTeropru aBTOTPAHCIIOPTHBIX CPEICTB

Kareropuu |Ilogkateropuu [Tonnas macca, T;
aBTOMOOWJICI | aBTOMOOMIICIA HanuMEHOBaHUE TPAHCTIOPTHOTO CPEACTBA
M Macca 6a30Boit MosIeNN;
M ! C YKMCIIOM MeCT He boJiee 8
naccaxmpc- M, Jlo 5 T; ¢ yMcIoM MecT 6oJee 8
Kue
M, CBbllLLI€ 5 T; C YMCIOM MeCT OoJiee 8
N N, Ho3,5T
N, Csbpiiie 3,5t 10 12 1
Tpy30BbIC
N Csplire 12 T
o 0, Ho0,75T
Tpuuens! u O, Ho3,5T
nojgynpune- O3 Ho 10T
TTBI
o, Csbire 10 T

Pabouas mopmosnas cucmema NOXKHA TUIABHO JIMCTBOBATH Ha BCE
KoJsieca aBTOMOOWJISI, pallMOHAIBHO paclpenesiTb TOPMO3HOM MOMEHT
MEXIY MOCTaMHU U 00eCTIeUNBATh BBICOKYIO 3((PEKTUBHOCTH TOPMOKE-
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HUS IJ1 TpeX TUIIOB UCIIBITAHWI, OTINYAIOIINXCS TeMIIepaTypPHBIM CO-
CTOSTHIEM TOPMO3HBIX MEXaHNU3MOB:

Tun 0 — XoJ0mHBIE TOPMO3HBIE MEXaHU3MBI; TEMIIEpaTypa TOPMO-
30B He 6osee 100° C;

Twum 1 — HarpeTble MO CIEUATbHOMY KTy TOPMO3HBIE MEXaHW3-
MbI (Taba. 10.2); TemnepaTtypa Topmo30B He 6osee 100° C;

Tum 2 — HarpeTbie TOPMO3HBIE MEXaHU3MEI 32 CYET TOPMOKCHMST aB-
TOMOOWJISI Ha CITyCKe

Tabauua 10.2
PesxxuMBl TIpeIBapuTEIFHOTO 3Talla TIPYU UCTIBITAaHUSIX. T 2

YcranoBuB- | Jnurenb-
ITonkarero- HauaibHas cKo- Koneunas Ieecs 3a- HOCTE Yucio
pust aBTOuMO— pocts, V., kn/4 CKOPOCTb, | \iennenme, | muKia, TOpMOu—
oweit V., KkM/4 Y /c? T,c KEHUI
08V .
M, Ho He 6onee 120 4 15
08V .,
M, HO He 6osee 100 >3 15
08V .,
M: | woneGonee 60 | 0.5V, 3.0 60 20
0’8 \/max’
N, HO He 6osee 120 > 15
N
: 0.8 Vi 60 20
N, Ho He Gonee 60

Hopwmbl acdekTuBHOCTH paboueit TOPMO3HOM CUCTEMBbI TTACCaXKUP-
CKMX M TPY30BbIX aBTOMOOUJIEH MpuBeneHsl B Tad1. 10.3
Tabmmma 10.3
Hopwmbl adhdexkTuBHOCTH pabodeit TOPMO3HOI CUCTEMbI aBTOMOOUIIEH

[Monxa- .| YcraHoBuB-
HavanbHas Ycunue Ha Bun | TopmosHoii
TEropust ieecst 3aMe/-
CKOpOCThb TOp- | menanu, H, | ucmeita- | myTh, M, )
aBTOMO- o JieHue, M/c
MOXEHMS, KM/4 | (He GoJee) Huit | (He Oonee)
oISt (He MeHee)
Tum 0 43,2 7,0
M, 80 500 Tun 1 54,0 5,4
Tun 2 57.5 5.0
Tumn 0 28,5 7,0
M, 60 700 Tunm 1 32,3 5,3
Tum 2 34,3 4.9
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INonxka- .| YcraHoBUB-
HavanpHas Ycunue Ha Bun | TopmosHoii
TEeropus 1reecst 3aMejI-
CKOpPOCTb TOp- | menanu, H, |ucnbita- | myTh, M, )
aBTOMO- . JIEHUuE, M/C
MOXEHMS, KM/4U | (He 6oJiee) Huit | (He GoJiee)
[Qin (He MeHee)
Tun 0 32,1 6,0
M, 60 700 Tun 1 40,1 4,5
Tun 2 42,7 4.1
Tumn 0 44 8 5,5
N, 70 700 Tun 1 56,0 4,1
Tun 2 59.6 3.8
Tumn 0 25,0 5,5
N, 50 700 Tun 1 31,3 4,0
Turm 2 33,3 3.7
Tun 0 17,2 5,5
N, 40 700 Tum 1 21,5 4,0
Tum 2 22.9 3,6

3anacnasn MoOpMO3HasA cucmema NOJIKHa obecrieunBaTh OCTaHOBKY

aBTOMOOWJISI B cJy4dyae BbIXOJa M3 CTPOS 4aCTU IIpUBOOA pa6oqel71 TOp-

MO3HOI CUCTeMBI MpPHU YCJIOBUM, UTO B Hell He 0Oojiee ABYX OTKAa30B.

3amacHasg cucTeMa MOKET ObITh KaK aBTOHOMHOﬁ, TaK M1 KOHTYpOM

paboueil cucTeMbl WM CTOSTHOUHOW. OpraH ynpaBieHUs MOXET ObITh

HE3aBUCHMBIM WM OOIIMM C paboyeil Wiu CTOSTHOYHON TOPMO3HBIMU

cuctemMaMu. HopMmbl 3(h(eKTUBHOCTH 3allaCHOM TOPMO3HOI CHCTEMBI

MaccaXMpCKUX U rpy30BbIX aBTOMOOWIeH mpuBeaeHsbl B Tab. 10.4.

Ta6muua 10.4

Hopwmbl 3 heKTUBHOCTI 3aITaCHO TOPMO3HOI CUCTEMBI

Monkare- HavanpHas | Ycwine Ha oprate TopMO3HOI YcraHoBuBILIE-
o K ; | cxopocth ynpasnenus, H PMOSHOM| — - samemie-
TOpHA 4B TOpPMOXKe- (He GoJiee) TyTo, M Hue, M/c?
TOMOOWJIS . ~ | (He Gostee)
Hus, kM/4 | Pyunoit | HoxHoit (He MeHee)
M, 80 400 500 90,1 3,0
M, 60 600 700 52,2 3,0
M, 60 600 700 55,2 3,0
N, 70 600 700 79,0 2,8
N, 50 600 700 42,5 2,8
N, 40 600 700 28,4 2,8

CmosaHounas MopMO3Hasa cucmema obecrieyrMBaeT HEMOABUXKHOCTb

aBTOMOOWJISI HA YKIIOHE JaXe IIPU OTCYTCTBHUM BOAUTCIIA. Ee yipasBJic-

HME IOJDKHO OBITh ¢ pabo4yero Mecta BOAMTEJIS, a OpraH YIpaBJIeHUs U
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MPUBOI — HE3aBUCHUMBIMU OT pabo4eil TOPMO3HOI CHCTeMBI. DddeK-
TUBHOCTh CTOSTHOYHOI TOPMO3HOM CHCTEMBI BHIOMpAETCS] TaKOM, YTO-
Obl cyMMapHasi TOpMO3Hasl cuJjia Obuta He MeHee 24% OT MOJIHOTO Beca
aBToMoOMJIsl. McrbiTaHWe MPOBOAUTCS Ha YKJIOHE He MeHee 25% mpu
HaIpaBJIEeHUN aBTOMOOWJISI BBEPX M BHU3 T10 YKJIOHY C OTCOCIMHEHHBIM
oT TpaHcMuccuu asurateneM. [Ipeanucannyio a3(p@GeKTUBHOCTD ClIeIy-
€T TOJIyYUTh MPU YCWINSIX HAa OpraHe YIpaBiIeHUs], COOTBETCTBYIOIINX
HOpMaM 3arnacHoi TOpMO3HO# cucteMsbl (Tabm. 10.4).

BcnomoeamenvHoti mopmo3Hoil cucmemoil 000pyIyIOTCSI aBTOMOOMIN
TPY30MOABEMHOCTBIO 00Jiee 5 T, aBTOOYCHI C AU3EIIMU, aBTOOYCHI, pa-
OoTaronire B TOPHBIX YCIOBUSX, U aBTOOYCHI JUIMHOM 6ojiee 8,5 M. Dd-
(beKTUBHOCTH BCIIOMOTaTeIbHOM TOPMO3HOI CUCTEMBI JOJIKHA 00ecIIe-
YUBaTh 03 MPUMEHEHMS MHBIX TOPMO3HBIX CUCTEM CITYCK aBTOMOOWIISI
co ckopocThio 30£2 KM/4 110 YKIIOHY 7% MPOTSKEHHOCTBIO 6 KM.

Kaxnass u3 TOPMO3HBIX CUCTEM HMEET TOPMO3HBIC MEXaHU3MBI,
TOPMO3HOU IIPUBOI, ¥ OpTraH yIpaBieHUsI. TopMO3HbIE MEXaHU3MEI OCY-
MIECTBIISIIOT IIPOLIECC TOPMOXKEHUSI 3a CUET IMPeBpaIeHUSI KWHETUIEeCKOI
9HEPruu IBUXKYIIErocsi aBTOMOOWIIS B TeTUIOBY10. TOpMO3HOI MpuBoa 1
OpTaHbI YIIPABICHUS YIIPABJISTIOT ACHCTBIEM TOPMO3HBIX MEXaHU3MOB.

10.2. TopMO3HbIE€ M€XaHN3Mbl

10.2.1. Tunbl TOPMO3HbIX Me@XaHN3MOB, Tpe6oBaHuA,
npeabABnAemMble K HIM
TopMo3HbIE MEXaHU3MBI OCYILIECTBJISIOT TOPMOKEHE€ aBTOMOOWIIS,
obecrnieunBas NMPUHYIUTEIBHOE 3aMEJIEHUE ITyTEM CO3[aHUS COIpPO-
TUBJICHUSI IBUXKEHUI0. ABTOMOOMIN MOTYT ObITh 000PYI0BaHbLI TOPMO3-
HBIMUM MeXaHM3MaMu pa3HbIX TUMNOB (puc. 10.1).

DpuKyuonHbvie Mmopmosa CO3MalT UCKYCCTBEHHOE COIPOTUBIICHUE
IBIDKCHUIO aBTOMOOWJIS 3a CUET CWJI TPEHUS, BO3HUKAIOIINX MEXIY
BpAIIAIOIINUMUCS IETAISIMUA — POTOPOM W HETTOABVIKHBIMU ACTAISIMHA —
crtatopoM. B KkauecTBe poTopa MOTYyT MPUMEHSIThCS OapadaHbl M TUCKHU,
COOTBETCTBEHHO TOPMO3HBIC MeXaHM3MbI 0apabaHHOTO M THUCKOBOTO
Tumna. B kauecTBe craTropa MOryT ObITh HEMOABUKHO 3aKperIeHHbIE KO-
JIOIKY Ha TOPMO3HOM IIIUTE (KOJIOAOYHbBIC TOPMO3a) UJIU JICHTA, 3aKper-
JICHHasl Ha TOPMO3HOM IINTe (JICHTOYHBIE TOPMO3a). B MMCKOBBIX TOpP-
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MO3ax B Ka4€CTBC CTaTOpPa BLICTYIIACT Bpa].L[aIOH.IHfICH JMCK, B KAYECTBE
poTopa — TOPMO3HbBIC KOJIOAKH, 3aKPCIVICHHLIC HAa CYIIIIOPTE.

Topmo3HbIe MeXaHU3MBbI

e

Io npunuuny neifcteus | ITo dhopme moBepxHOCTEI | | Ilo pacnonoxenuto

(DPHKLIHOHHMC ¢ ¢
|Bapa6aHm>1e| | JluckoBbie |
!

(2}
] 2 ) o
DnexTpHyeckue £ g 2 E Pacrionoxennbie g
T = =
o 3 ey Ha Ky30Be
R s | |8 &l |E =
OMIIPECCOPHBIE = = =
S = o » Pacnonowenmsie |y |

Yy ABUTATENA

Puc. 10.1. Tursl TOpMO3HBIX MEXaHU3MOB

bapabannbie K010004HBIEe MOPMO3HBIE MEXAHU3MbL TIIUPOKO TIPUME-
HSIFOTCST Ha TPY30BBIX aBTOMOOWMISAX. Ha JIErKOBBIX aBTOMOOMIISIX MX
NpUMEHEeHUE B HACTOsIIee BpeMsl COKpalliaetcs. MiMeeT MecTo KoMIIO-
HOBOYHOE pellIeHue, MPU KOTOPOM MepeaHre TOpMO3a AUCKOBbIE, a 3a-
nHue 6apadbaHHble. bapabaHHbIE TOpMO3a MO CPAaBHEHUIO C TMCKOBBIMU
a¢hdeKTUBHEE, OHU JIy4llle 3allUIIeHbl OT BO3AEUCTBUSI BHEIIHUX ar-
peccuBHBIX cpell. OMHAKO OHU MMEIOT OOJIBIITYI0 MAaCcCy M HECTaOMIIbHBIE
BBIXOITHBIC XapaKTePUCTUKI.

bapabannbie nenmoutbie MopMO3Hble MEXAHU3MbI B KaUeCTBE KOJeC-
HBIX TOPMO30B He MPUMEHSIIOTCS. B penkmx ciayJyasx OHU UCIIOb3YIOTCS
B Ka4eCTBE TPAHCMHUCCUOHHOTO TOPMO3HOTO MEXaHW3Ma.

Jluckosble mopmosHvle MexaHu3mbl INAPOKO VUCIOJIb3YIOTCS Ha JIeTKO-
BbIX aBTOMOOWJISIX, B TOM YHMCJIe B cOYeTaHUuU ¢ bapabaHHbIMU. B moc-
JIeAHWE TOOBI IUCKOBBIE TOPMO3a BCe IIMpe MPUMEHSIOTCS M Ha TPYy30-
BBIX aBTOMOOWJISIX. [IMICKOBBIE TOPMO3a MO CpaBHEHUIO ¢ OapabaHHBIMU
MMEIOT MEHBIIIYIO Maccy, 00jee KOMITAKTHBI, UMEIOT CTaOWIbHBIC BBI-
XOIHBIC XapaKTePUCTUKHU, JIYUIIIe OXJIAXKIAF0TCS M OUMIIAIOTCS OT BJIa-
ru. OHM XopolIo paboTalOT COBMECTHO C aHTUOJIOKUPOBOYHBIMU CHUC-
TeMaMu TopMokeHUs. OgHaKo AUCKOBBIE TOpMO3a MeHee 3(PPeKTUBHBI
¥ TI03TOMY TPeOYIOT MOBBIIICHHBIX IPUBOTHBIX CHJI, YTO YBEIIMUYMBACT
yIeJbHbIE TaBJIeHUS HAa TOPMO3HbIE HAKJIAJAKU U YCKOPSIET UX U3HOC.
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Anexkmpuueckue u eudpasauvecKue mopmo3Hvle MeXanu3mobl TPUMEHSI-
JOTCS B KA4eCTBE TOPMO30B-3aMeUTUTENIEH, yCTaHABIMBAEMBbIX B TPaHC-
muccr. OHM 00eCITeYHBAIOT CITy>KeOHOE TOPMOKEHIE aBTOMOOWIIS 0e3
3a/IeICTBOBaHUS TOPMO3HBIX MEXaHM3MOB pab0Odeil CUCTEMBEIL.

Komnpeccopusie mopmosa-3amedrumenu TPEaCTaBISIIOT COO0 MO-
TOPHBIC TOPMO3a, HCIOJB3YIOIIME MPOTUBOIABICHNE OTPaOOTaBIIMX
Ta30B B BBIXJIOITHO# TpyOe. 1T 3TOro B NMPUEMHON TpyOe TIIYIIUTEIIs
yCTaHABJIMBAETCS 3aCJIOHKA HAa OCU C TIPUBOAHBIM pblyarom. /st co3ma-
HUS TIPOTUBOMABJICHUSI M KOMITpecCOpHOro 3ddeKTa ImprueMHas Tpyda
TIIYIIUTENIS TIePEeKPBIBACTCS 3aCIOHKON TpM BKJTIOUCHHOM Iepemave
B KOopoOke. OIHOBpEMEHHO TIpeKpallaeTcs mojada TOIUIMBa B IIUJIMH-
IpBI IBUTATENISI, M OH paboTaeT Kak KoMmpeccop. Co3maBacMbIil Ha KO-
JICHYaTOM BaJly TOPMO3HOM MOMEHT YBEJIMUMBACTCSI 3a CUET IIepeIaTod-
HOTO OTHOIIEHUS TpaHCMHUCCUU. B pesynbrare MOMEHT TOPMOXKEHUS
IBUTATEJICM YBEJIMUMBACTCS B KOMIIPECCOPHOM pexknuMe BaBoe. OqHaKo
TIpUMEHEHNEe KOMIIPECCOPHOTO TOPMO3a-3aMeUITNTEIS TPeOyeT CITeI-
aJIbHOTO YCTPOMCTBA, TIPEI0TBPAIAIONIEr0 BEIOPOC Macia U3 BO3IYIITHO-
ro (pUIbTpa M3-3a MOIMAagaHMsI CXKAaTOTO BO3AyXa B BO3AYIITHBIN (DUIIBTP.

IIpu TopMOXXEeHUU aBTOMOOWST TpeOyeTCsl MOIJIOLIEHUE OObIIO-
ro KOJIWYECTBA DHEPTUU U OBICTPOTO €ro paccesHus. TopMO3HbIE Me-
XaHW3MBbI paOOTAIOT B YCIOBUSX BBICOKMX M TIEPEMEHHBIX HArpy30K 1
CKOPOCTEIl IBVIKEHUSI, TOIBEPKEHHOCTH BO3ICHCTBUIO ITOPOXHBIX W
atMocdepHbIX (pakTopoB. [103TOMY K TOPMO3HBIM MeXaHU3MaM IPEIb-
SIBIIICTCS PSAN CIe(UIESCKNX TpeOOBaHUIA, KOTOPHIC IOKHBI OBITH
BBITIOJTHEHBI COOTBETCTBYIOIIMMU KOHCTPYKTUBHBIMU — PEIICHUSIMM.
TopMo3HBIE MEXaHU3MBI IOJIKHBI 00eCIeYBaTh:

* BBICOKYIO 3 (PEKTUBHOCTD TP OTHOCUTEIHLHO HEOOIBIINX rabapuTax;

* JIOCTaTOYHYIO HEPrOEMKOCTh IJISI TOTJIONICHUS BBIACISIEMOTO TIPHU
TOPMOXKEHMU TEILIA;

* XOPOIIIYIO TeTUIOOTAAYY IIJIsI OBICTPOTO PacCesSTHUS TeTla;

* CTAOMJIBLHOCTH TOPMO3HOIO MOMEHTA TPHU M3MEHEHMSIX BHEITHUX W
BHYTPEHHUX (haKTOPOB;

* BBICOKYIO KOHCTPYKTUBHYIO HaIeXKHOCTD U TOJITOBEYHOCTh TPYIIIMXCS
nap;

* IIJJaBHOCTH NEHCTBUSI, OTCYTCTBUE BUOPAIIUM U IIIyMa.
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IIpu oueHKe KOHCTPYKIIMM TOPMO3HOTO MeXxaHU3Ma OOBIYHO HC-
MOJIb3YIOTCS  CICAYIOIIME OLIGHOUHBbIE IapaMeTphl: 3(PdOEeKTUBHOCTD,
CTaOUIIBHOCTh, YPaBHOBEIIEHHOCTh, PEBEPCUBHOCTD.

Dhpexmusrnocms mopmo3Ho20 MEXAHU3MA OLIEHUBAETCS C TIOMOIIIBIO
Koo duieHTa K, NpeiCTapIsIonEero codoii OTHOLIEHUE TOPMOZHOTO
MOMeHTa M, K MOMEHTY M, TIPUBOIHBIX CIJT P, IPUIOKCHHBIX Ha pa-
muyce G6apabaHa r, WIM CPEIHEM PAlINyCce NUCKa F,
_ My

PnprHp ’
rae r, — Pannyc ACHCTBUSI IPUBOLHOM CHIIBL; 7, =7, IS OapabaHHBIX

Ky (10.1)

TOPMO30B U F\ /=, — JUISI IICKOBBIX TOPMO3OB.

D(PPeKTUBHOCTD TOPMO3HBIX MEXaHU3MOB OLIEHMBAETCSI KakK IMpU
JIBWXKEHUM aBTOMOOMJISI B IIPOIIeCCe TOPMOXKEHMS BIIepe, TaK U Ha3a/l.

B 6apabaHHBIX TOPMO3HBIX MeXaHM3MaxX Koo duimeHT a3 heKTuB-
HOCTHU OIpeaeseTcs Al Kaxaoi u3 Kojoaok. [Ipu ogHoCcTOpoHHEM
PACIIONIOKEHUH THAPABIMYECKOTIO pa3XMMHOro ycrpoiictsa (puc. 10.2,
10.3. 10.4) BpamieHue 6apadbaHa 1 TOBOPOT KOJOIKHA BOKPYT OCH MOTYT
COBIIAJIaTh — TaKWe KOJOAKM Ha3bIBalOT CaMO3aKJIMHUBAIOIIMMU WU
aKTUBHBIMM, @ MOTYT OBITh 1 MPOTHUBOIMOJOXHOIO HANpaBIeHUS — Ta-
KM€ KOJIOOKY Ha3bIBAOT CAMOOTKMMHBIMU WJIX ITACCUBHBIMU.

KoadppunuueHT apdeKTHBHOCTU KOJOAOK OINpeaesasieTcsl OTHOLLe-
HMEM TOPMO3HOI'O0 MOMEHTA, CO31aBaeéMOI0 JAaHHOM KOJOIKOM, K MO-
MEHTY IPUBOAHOW CUJIBI HA HEWA:

M, n Koy = My, _
Plrnp P2

CmabunvHocms MOPMO3H020 mMexaHu3ma OLUCHUBACTCA 3aBUCHUMOC-

Ky = (10.2)

rﬂp

Thio Koo duimeHTa apdekTuBHOCTH K OT M3MeHeHUs Koahduim-
€HTa TPEeHUs | Tpylieiica nmapbl B Buae rpaduka dynkumn K =7 (n)
(puc. 10.10). Jlyyuryio cTabMJIBHOCTh OOECIEUUBAIOT JAUCKOBBIE TOP-
MO3HbIE MEXaHU3MbI M1 TOPMO3HBIE MEXaHU3MBI C Pa3KMMHBIM KYJIaKOM,
MMEIOIINE JTMHENHYIO XapaKTepuCTUKy K = f (1).

OT cTaOMJIBHOCTH 3aBUCUT HE TOJIbKO O0ecreueHre paBHBIX TOP-
MO3HBIX CHJI OTHOTO MOCTa, HO 1 MX OOPTOBasi paBHOMEPHOCTb, YTO OIl-
penensieT 6e30ITacHOCTb aBTOMOOWIISI ITPU TOPMOKEHUU.
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Ypasnosewennocmo mopmosroeo mexanuzma OTPEACIISICTCS IO BEJIN-
YUHE CO3JaBacMOI CWJIAMU TPEHUS MPU TOPMOKCHUU ITOTOJTHUTEIb-
HOIM HAarpy3Ky Ha MOIIIMIIHUKKM KOJeC W Ipyrue AeTaau aBTOMOOWIIS.
CunTaercsi HeypaBHOBEIIEHHBIM TOPMO3HOM MeXaHU3M, Y KOTOPOIO
B IIporecce TOPMOXKEHUS MPOMCXOINT TOITOJTHUTEIBHOE Harpy:KeHHUe
MOAIIMITHUKOB KOJIEC aBTOMOOWIISI. B TMCKOBBIX TOPMO3HBIX MEXaHU3-
Max BOIIPOC YPAaBHOBEILIEHHOCTU PELIAETCS 3a CYET COOTBETCTBYIOLIEH
YCTaHOBKU CYITIIOPTA.

Pesepcusnocms xapakTepusyer U3MeHeHHe 3(POEKTUBHOCTH TOP-
MO3HOTO MEXaHM3Ma IIPU TOPMOXEHUM aBTOMOOWJISI B IIpoIecce IBU-
SKEHUSI BIICpe ¥ TIPU IBMKCHUY Ha3al.

10.2.2. bapa6aHHble TOPMO3Hble MeXaHN3Mbl

bapabaHHBIII TOPMO3HOM MEXaHU3M COCTOUT U3 OapabaHa, KOJIO-
JIOK ¢ (DppUKLUMOHHBIMU HaKjaJgKaMH, OMOPHOrO JMCKa, Pa3KUMHOIO
YCTPOMCTBA U PETYJIATOPA 3a30pa MEXIY TPYLUMMUCS ITOBEPXHOCTIMM.
ITo Ty pa3:KMMHOTO YCTPOMCTBA, 3aKPEIICHHS KOJIOMNOK, 10 CTeTICHN
CaMOYCHJIEHUST TOPMO3HbIE MEXaHU3Mbl U3rOTaBIMBAIOTCSI HECKOJIbKUX
tunoB (Tada. 10.5).

Ta6muna 10.5
Tumnbl 6apabaHHBIX TOPMO3HBIX MEXaHU3MOB
KonuuectBo Tun pa3XKMMHOTO yCTpOoiiCcTBa
CTSHCHI/I Pa3KMMHBIX

KJIMHO-

CBOOOMIBI . i i

s YCTPOIACTB TUAPaBINYCCKUN KYyJ1a4KOBbIN BOIi
2 = o TP NN
1 @1 @D XII XIIT @uv L{xv))
OpnHa

| ¢
OO0

- OO ©
| QEC ©
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Cxembl 0apabaHHBIX TOPMO3HBIX MEXaHU3MOB, HauboJee 4YacTo

MpUMEHSIeMbIX Ha aBTOMOOWJISIX, MpuBeaeHbl Ha puc. 10.2...10.8:

* CTUIPABIMYECKUM IIPUBOJOM C PABHBIMU TPUBOIHBIMU CUJIAMU U O] -
HOCTOPOHHUM pacrosioxkeHrneM (bUKCUpoBaHHBIX orop (Tadm. 10.5,
I-1I; puc. 10.2, 10.3, 10.4);

* C TUAPABIUYECKUM IPUBOJOM C PaBHBIMU MPUBOAHBIMU CUJIAMU U
JIBYXCTOPOHHUM pacIoyioxXeHueM (pukcupoBaHHbIX omop (Tabs. 10.5,
III; puc. 10.5, 10.6);

* C KyJJaUKOBBIM Pa3XUMOM U OJTHOCTOPOHHUM pPacrojoXeHueM Gpuk-
cupoBaHHBIX omop (Tads. 10.5, XII... XIV; puc. 10.7, 10.8);

* C KJIMHOBBIM Pa3XMMOM M Pa3HECEHHBIMU OMOpPaMU IIaBAIOILETO
tuna (tada. 10.5, XVII, puc. 10.9).

Puc. 10.2. Cxema 6apabaHHOrO TOPMO3HOI'O MeXaHU3Ma C TUAPaBINYECKUM
MPUBOIOM, PAaBHBIMU PUBOIHBIMM CHUJIAMU Y OTHOCTOPOHHUM
pacroJioxkeHreM (GUKCUPOBAHHBIX OMop: 1 1 2 — TOPMO3HBIE KOJIOIKH,

3 — KOJIECHBII LIVJIMHIP

B 6apabaHHOM TOPMO3HOM MEXaHU3ME€ C TUAPaBIMYECKUM MPUBO-
JIOM, PaBHBIMU MPUBOJHBIMU CUJIAMU U OTHOCTOPOHHUM PACHOJIOXKEHU -
eM (pukcrpoBaHHbIX omop (puc. 10.2) puBoaHBIe cWiIbl P, u P,, co3na-
BaeMbI€ KOJIECHBIM TUIAPOLIMIMHAPOM, paBHbL. Ilon neictBueM cui P,
1 P, KOJIONKY TPMXXUMAIOTCS K BpamliaroniemMycs 6apabaHy 1 Ha HUX CO
CTOpOHBI OapabaHa NeHCTBYIOT HOpMaibHble N,, N, 1 KacatenbHble F,, F,
peakuumu. [Ipu 5TOM MOMEHT, co3laBaeMblii CUION TpeHus F, Ha Koon-
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Ke 1, coBrmagaer 1o HarpapJIeHUIO ¢ MOMEHTOM TIPUBOAHOM CHIIbI P, 4TO
coznaet 3 heKT NpuxkaTus KOJOAKM K BpallarolieMmycs: 6apadaHy. [1oa-
TOMY KoJIofKa 1 Ha3bIBaeTCsl CAaMONIPYKMMHOI (TIEpBUYHOI, AaKTUBHOI).

MowmenT, co3naBaeMblii cunoit TpeHus F, Ha KOJIOAKE 2, MPOTHBO-
TMIOJIOXEH IO HANpPAaBJIEHUI0 MOMEHTY IPUBOIHOM Cuibl P,
MSTCTBYET MPMXKATUIO KOJOAKM K BpalalieMmycst bapabany. [Toatomy

4YTO TIpe-

KOJIOJKa 2 HAa3bIBACTCSI CAMOOTKUMHOM (BTOPUIHOI, ITACCUBHOIA).

AKTHMBHas KOJIOAKA C OOJIbIIIEH CUION MprKuMmaeTcsl K 6apadbany, 1
TI03TOMY OHa HarpyxeHa 0oJiblie, yeM naccuBHasi. [1ockoabKy HopMaib-
Hble peakumu 6apabaHa N, u N,, a Takxe KacaTeJlbHble peakuuu F, u F,
He paBHbI MeXX1y COOOI, TOPMO3 TAKOTO TUIIA SIBJISIETCSI HEYpaBHOBEIIIEH-
HBIM 1 TTONIIUITHUKY KOJIEC HarPy>KEeHbI TOMOJTHUTEIBHOM CHUJIOM.

ITpu TopMOXKEHUM aBTOMOOMJIS, ABVIKYIIETOCS 3aHUM XOIOM, OCO-
OCHHOCTU JEUCTBUS KOJOJOK MEHSIOTCS U KOJoAKa | CTaHOBUTCS Tac-
CUBHOI, a KOJIOJKA 2 — aKTUBHOM. Takoil TOpMO3 UMEET OJIMHAKOBYIO
3(bhEKTUBHOCTD IPU BpallleHUK 6apabaHa Brepea v Ha3al, T. €. OH MOJI-
HOCTbIO peBepcuBeH. Hanbosbilee KOMMYecTBO TOPMOXEHU I MTPOUCXO-
JUT TIpY ABVMKEHUU aBTOMOOWJIS BIIEPE, O3TOMY KoJjloaka 1 OymeT u3-
HAIIMBaThCA ObICTPEE NPY OJMHAKOBBIX YIJIAX OXBAaTa HAKJIANoK B, = 3.
J71s1 BBIpaBHUBAHUS CTENEHU U3HOCA JUTMHY aKTUBHOM HaKJIaaKu Jea-
0T MEHbIIIE JUIMHBI TACCUBHOI HaKIaaku, T. €. B, < f,.

Takoif TUIT TOPMO3HOTO MeXaHU3Ma MPUMEHSIETCS Ha MepeaIHNX U
3aIHUX KoJiecaX rPy30BbIX aBTOMOOUJIEI CpeHel TPy30MOIbEMHOCTH U
Ha 3aJHUX KoJiecaX JIETKOBBIX aBTOMOOUJICH.

TopMoO3HOIT MOMEHT, CO3aBaeMblii aKTUBHOUM 1 MACCUBHOM KOJIO-
KaMu TaHHOTO TOPMO3a, PACCMOTPUM TPU CIACAYIOLINX YCIOBUSX:

* TPUBOJHbIE CUJIbI PaBHBbI, T. €. P, = P,;

* TOPMO3HOW MeXaHM3M CUMMETPUYCH, T. €. HAKJIAAKN CUMMETPUIHBI
OTHOCUTEJIbHO TOPU3OHTAJIIBHONW OCHU TOPMO3a; HOPMaJIbHbIE peak-
uuu 6apabaHa N, 1 N, HanpaBJieHbl BIOJIb 9TOM OCH;

* 3aKOH pacripeneieHus yAeabHbIX TaBIeHUI TI0 IJTMHE HAKJIaKU PaB-
HOMEPHBI.

TopMoO3HOIT MOMEHT aKTMBHOM 1 TAaCCMBHOM KOJIOJOK JAHHOTO TOP-
MO3a OTIpPeIeIsIeTCS N3 COOTHOIIICHU I

M, =Fr,=N -p-r,; (10.3)
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M, =Frr;=N,-u-r, (10.37)
rae | — KoabbUuueHT TpeHUs PPUKIMOHHOM Mapbl: 00BIYHO B pacue-
Tax npuHumaercs p = 0,35.

s onpenenernss Ny m N, COCTaBUM CyMMbI MOMEHTOB CHJI OTHO-
CUTEJIBHO LIEHTPOB OMOP KOJIOAOK:

P(at+tc)t Fr,—Na=0wmP (a+c)+ Nur,; (10.4°)

P,(at+c)—Fr,— Na=0wm P,(a+c)+ Nur,—N,a=0, (10.47)
TJIe a, ¢ U ry — TIapaMeTPbl TOPMO3a, TIPUBEICHHbIE Ha puc. 10.2.

Pemrag ypasuenus (10.4°) u (10.4°”) orHocutensHo N, u N, v oz~

craBisst B BeipakeHust (10.3") u (10.3°”), HaxoauM 3HaUEHUSI TOPMO3HBIX
MOMEHTOB aKTUBHOM Y MAaCCUBHOM KOJIOIOK

M _Patopu-r, (10.5%)
N Ty
s a+wg )

OTHOIIIeHNe TOPMO3HBIX MOMEHTOB aKTBHOI 1 TTACCBHO KOJIOIOK:
My a+g
— = . (10.6)
Mry, a-—Wrg
TopMO3HOIT MOMEHT BCETO MEeXaHW3Ma OIIPEICIUTCS ITyTEeM CIIOXKE-
HUS TOPMO3HBIX MOMEHTOB aKTUBHOI U TACCUBHOU KOJIOIOK:

My=Mp +My, =P '(a+c)'H"’6(1+1J=
a+Uurs a-—Wy
5 (10.7)
a
=P1 '(a+C)'H'r6m.

Koadpdpunment 3pheKTMBHOCTH TaKOTO TOPMO3HOTO MeXaHU3Ma

paBeH

M a+c
yE—————=la (10.8)
(P + Py)rs a”—Urg

IMpu ycnoBum a = ¢ = r BeipakeHue (10.8) mpuHUMaeT BUIL:
2y
Ky = P (10.9)
-
Ipaduyeckas 3aBucumoctsb K = f(j1) 11s TOPMO3a € OHUM TUIPO-
LIWJIMHIPOM MpencTaBieHa JuHuei 3 Ha puc. 10.10.
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Ha puc. 10.3 mpencraBieHa KOHCTPYKLMSI 0apabaHHOTO TOPMO3-
HOTO MeXaHW3Ma C OMHUM LUJIUHAPOM U (PUKCUPOBAHHBIMU OIOPAMM.
Takoil TOpMO3HOII MEXaHU3M B OCHOBHOM TPUMEHSIETCS] Ha TPY30BbIX
W HEKOTOPBIX JIETKOBBIX aBTOMOOWJISIX. DTOT TOPMO3HOU MeXaHU3M
C PaBHBIMU Pa3KMMHBIMU CWJIAMH, C OMHOW CTEMEHbIO CBOOOIBI KO-
Jonok. Ha pucyHke mpeacTaBieH 3agHUl TOPMO3HOII MEXaHU3M, HC-
MOJTb3yeMbIil OTHOBPEMEHHO B KayeCTBE CTOSIHOYHOTO TOPMO3HOTO
mexaHu3ma. s puBeAeHUs ero B JeiCTBUE Kak paboyero TopmMosa
UCTIOJb3YETCsl TUAPOLMIMHID 2, NEHCTBYIOIINI Ha MEepeHIO aKTUB-
Hylo | 1 3agHIOI0 TIaccuBHYIO 4 Konoaku. Konoaku rmoBopaunBaroTcst
BOKPYT OIOPHBIX MMaJIbLIEB 6 ¥ MPMXKUMAIOT HaKJIaIKu K OapabaHy.

Puc. 10.3. KoHCTpyKIIMSI TOPMO3HOTO MEXaHU3Ma C OMHUM LHUJTUHAPOM
1 GUKCUPOBAHHBIMY OTIOPAMU KOJIOOK: | — mepenHsisi KOJIOoAKa;

2 — TUAPOUMIUHAD; 3 — TOJNKATENb CTOSTHOUHOTO TOPMO3a; 4 — 3aaHsIsT

KOJIONIKA; 5 — pblYar CTOSTHOYHOTO TOPMO3a; 6 — TMaJiel] OMOPbI KOJOAKHU

Ha puc. 10.4 npencraBiieHa KOHCTPYKIUST TOPMO3HOT'O MeXaHU3-
Ma C OIHUM UUJIUHIPOM U ABYMSI cTeTieHsIMU cBoOoabl. Kononku 1 u 3
CTSIKHBIMU MPYKMHAMU MOJKAThl BEPXHEH YaCThIO K MOPIIHSIM ITMAPO-
LUJIMHAPA 2, a HIDKHE 4acThIo ONTUPAIOTCS CBOOOTHO HAa KPOHIITEIH,
3aKperJIeHHbIM Ha ONTOpHOM JMcKe. Takue KOJOAKHU 001a1aloT CBOC-
TBOM CaMOYCTaHAaBJIMBAThCs, UYTO 0OECIIeYrBaeT HECKOJIbKO OOIbIINMI
YroJl oXBaTa HakKJj1aJoK, 0ojiee paBHOMEPHbI UX U3HOC. Takue TopMo3-
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HBbIC MEXaHU3MbI YCTAHABIUBAIOTCS Ha 3aJHMX KOJiecaX JIETKOBBIX aB-
TOMOOMJICI ¥ MOTYT MCIIOJIb30BaThCI B KAYECTBE CTOSTHOYHOTO TOPMO-
3a, JIJIs Yero ¢ IIOMOIIbIO TPOCKHKA IOBOPAYMBAETCSI phiuar 4, KOTOPbIi
MPUKUMaEeT 3aIHIO KOJIOOKY 3, a dyepe3 TOJIKATellb — U IepeIHIOn
KoJioaky 1 K 6apabany.

Puc. 10.4. KoHCTpyK1IMsl TOPMO3HOTO MeXaHM3Ma C OTHUM LIUJIUHAPOM
U ABYMSI CTENEHSIMU CBOOOBI: 1 — mepeaHsist KooaKa; 2 — TUAPOLMIMHIP;
3 — 3a/iHsIs KOJIoJKa; 4 — pblyar CTOSTHOYHOTO TOpMO3a

BapabaHHBII TOPMO3HOI MEXaHU3M C Pa3HECCHHBIMU LITMHAPAMUT
(puc. 10.5) umeer nBe OAMHAKOBbIE KOJOIKU 1 U 2, KOTOpPble aKTUBHbI
MIPY TOPMOKEHUN aBTOMOOWJISI B ABVDKEHUU BIIEPEI M TTACCUBHBI TIPU
TOPMOKCHHY B IBVZKCHUH 3aIHUM X0mnoM. OTHOIIICHNE MOMEHTOB TOP-
MOXKEHUSI TIPY JIBMXKEHMU aBTOMOOWJIS BIIEpel M Ha3aj OIUCHIBACTCS
3aBUCUMOCTBIO (10.6).

TopMO3HOIT MOMEHT MPU IBMKCHUU BIIEpE paBeH IBYM MOMEHTaM
AKTUBHOWM KOJIOJKU
:2P1(a+c)u«r6

a—WUrs
MIPY TOPMOXKEHUM B TIPOIECCe MBWXKCHUS 3aTHUM XOIOM — IBYM MO-

M , (10.10°)

MEHTaM ITIaCCUBHOM KOJOAKH
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_2P1(a+c)u-r6
a+urg '

”
Mz (10.10")
Koadpdpunuent 3pheKTMBHOCTH TaKOTO TOPMO3HOIO MeXaHU3Ma
TPU YCJIOBUM, YTO 00€ KOJIOAKU aKTUBHBI, paBeH
M a+c
=—T - ) (10.11)
2Prs a— g
IMpu ycnosum a = ¢ = r Beipaxenue (10.11) mpruHUMaeT Buax

Ky

Ky=2 (10.12)

Puc. 10.5. Cxema 6apabaHHOTO TOPMO3HOTO MEXaHU3Ma C TUIPaBINICCKUM
MPUBOJIOM, PAaBHBIMU MIPUBOAHBIMU CUJIAMU U IBYXCTOPOHHUM
pacroyioxxeHreM (UKCUPOBAHHBIX OTIOP: 1 1 2 — TOPMO3HBIE KOJIOAKH;

3 — KOJIECHBI! LIMJIMHID

Ipaduueckas 3aBucumoctb K = f(|) 115 TOpPMO3a € pa3HECEHHBIMU
TUAPOLIMIMHAPAMU TipencTaBieHa aunueii 4 Ha puc. 10.10. [Tockoabky
HOpMallbHbIe peakuuu 6apabana N, u V,, a TakxXe KacaTeJbHble peak-
unu F, u F, paBHBI MeXy COO0M, TOPMO3 TAKOTO THIIA SABJISETCS ypaB-
HOBEIICHHBIM 1 TTOAIIUITHUKY KOJIEC B 3TOM CJIydyae He Harpy>KeHBI 10-
MOJHUTEJIBLHOM CUJION.

Ha puc. 10.6 npencraBiieHa KOHCTPYKLMS 0apabaHHOIO TOPMO3HO-
o MeXaHM3Ma C TUAPABINICCKUM IIPUBOIOM, PaBHBIMU TTPUBOIHBIMU
CUJIaMU M JIBYXCTOPOHHUM PAacCMoOJIOKEHUEM (DUKCUPOBAHHBIX OIOP.
Takoif TOpMO3HOIT MeXaHU3M HCIIOJIb3YeTCS IJIs MEePEeIHUX TOPMO30B
JIETKOBBIX aBTOMOOWMIei . OH mMeeT 00e aKTUBHBIC KOJIOOKHU TIPU TOP-
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MOXEHUHU ABUXKYIIEeTocs Briepes aBToMoowts. [TopurHu 9 munuHapos 2
JNEWCTBYIOT Ha KOJOoIKHU 1, mpukumasi K 6apadaHy. 3a cUeT pa3pe3HbIX
KoJiell 8 mopliiHei obecrneuynBaeTcsi aBToMaTuyeckasi peryJinpoBka 3a-
30pa MEXIY TPYIIMMUCS neTaisiMu. JIBa pa3HECEHHBIX TUAPOLIVIINH]I-
pa 2 coemHEHbI MeX1y cO00i TPpyOKOit 7.

Puc. 10.6. KoHctpykimsi 6apabaHHOTO TOPMO3HOTO MeXaHU3Ma
C TUAPABJIMYECKUM TTPUBOJOM, PABHBIMU TTPUBOIHBIMU CHUIAMU
W IBYXCTOPOHHUM PacIoIOXKeHeM (DUKCUPOBAHHBIX OTIOP: 1 — TOPMO3HBIE
KOJIOAKH; 2 — KOJIECHBIN UJIUHIP; 7 — COeAMHMUTEIbHAS TPyOKa;
8 — pa3pe3Hoe YIopHOe KOJIblIo; 9 — MoplilieHb

Puc. 10.7. Cxema 6apabaHHOTO TOPMO3HOTO MEXaHU3Ma C KYJIa4KOBBIM
pa3zkMMOM 1 OMHOCTOPOHHUM PACIIONIOXEeHNeM (DUKCUPOBAHHBIX OTIOP:
1 1 2 — KooKy, 3 — pa3kKUMHOI KyJIaKk
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TopM0O3HOIT MEXaHU3M C paBHBIMU ITepeMEIIeHUSIMU KOJIOIOK 1 K-
JIAUKOBBIM pa3XKMMOM TIpUBEAEH Ha cXxeMe, NpeacTaBiaeHHoi puc. 10.7.

B aTOM TOpMO3HOM MexaHM3Me Pa3KUMHOM KyJaK (pPUKCHUpOBaH-
HbIIi B cBoeil onope. TOpMO3HbIE MOMEHTbI aKTUBHOW M TMAaCCUBHOI
KOJIOAOK OJMHAKOBEI, T. €. MTl = MT2. IIpu 5TOM NPUBOIHBIE CUIIbI Pl
u P, He paBHbl Mexy co6oii. [To ananoruu ¢ Bbipaxenusamu (10.5°) u
(10.5”’) mmeeM

P(a+c)-rs Py(a+c)u-rg
Mpyy=———"""— Mp= .
a— !.,U"G a+ !.,U’6
[MpupaBHsaB MOMeHTbI M, = M., HAXOIUM COOTHOIIEHWUE MPUBOJI-
HBIX CHII: P
5 _a-Ws
P, 761"'!”6 . (10.13)

TopMO3HOI MOMEHT TAKOT'O TOPMO3a PaBEH:

P . P .
My =2Mp =2Mqpy =2 (a+c)u ) (@t ou-rs
a—urg a+urg

.(10.14)

KoadppuuueHt a3¢pheKTMBHOCTH TaKOro TOPMO3HOIO MeXaHU3Ma
ornpeneaum ¢ yauetom ypaBHeHuit (10.13) u (10.14):
Ky=2 P(a+c)u-rg PN P(a+c)u-rg zua+c'(10.]5)
(a—Wi)(Py + Py)ry (a—wwrs)P; 1+ 12 e a
Py
IIpuHsSIB paBEeHCTBO a = ¢, TMOJYYUM JIMHEWHBINM XapakTep 3aBU-

cumocti  Kosbduuuenta sbdekTuBHocTH K, 0T Ko duLmeHTa
TPEHMUS L
K,=2u. (10.16)

Ipaduyecku 93Ta 3aBUCUMOCTb TIpeNCTaBlIeHa JIMHWEW 2 Ha
puc. 10.10.

KoncTpykiiust TOpMO3HOTO MeXaHU3Ma C PAaBHBIMU TEPEMEIIECHUSI -
MU U KYJJAYKOBBIM pa3KMMOM MpuBeaeHa Ha puc. 10.8.

Takue TopMO3HbIE MEXaHU3Mbl MPUMEHSIIOTCSI Ha TPY30BBIX aBTO-
MOOWJISIX ¢ mHeBMoIpuBoaoM. [lomaya cxkaToro Bo3myxa B ITHEBMOKa-
Mepy 12 mpUBOAUT K MOBOPOTY Pa3KMMHOTIO Kyjiaka 13, KoTophblit uepe3
poauku 11 geiicTByeT Ha KOJoAKM |, mpuxkumasi ux Kk 6apadaHy.
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Puc. 10.8. KoHCTpyKIIMS TOPMO3HOTO MeXaHW3Ma C PaBHBIMM ITepEeMEIICHUSIMHU
1 KyJIQaYKOBBIM Pa3KUMOM: | — TOpMO3HAasI KOJIOAKA; 6 — OMOPHBI Imajiel]
kononaku; 10 — ropMo3Hast HakJaaka; 11 — poJiMK KOJIOIKHU;

12 — mueBMOKamepa; 13 — pa3KUMHOM KyTaK

b6
3 4
2
N 1
—
< >
=
1
- ‘ ‘r
=)
= 11
2 i
I
~, 1
D
4

Puc. 10.9. bapabanHbIit TOPMO3HOI MEXaHU3M C Pa3HECEHHBIM KIMHOBBIM
pazkxuMoM: 1 — IITOK ToNKaTeNsT; 2 — IITOK MHEBMOKaMephl; 3 — pa3KuMHOe
YCTPOUCTBO; 4 — TONKATETh
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Ha rpy30BbIX aBTOMOOUJISIX C TTHEBMOTIPUBOJIOM B HACTOSIIIIEE Bpe-
Ms IIMPOKOE PACMpPOCTpaHEHWE TIOJYIWIM TOPMO3HBIE MEXaHM3MBbI
C KJIMHOBBIM pa3zxkumoM (puc. 10.9). Iloctynaromuii B MHEBMOKaMepy
CXaTbIil BO3MYyX Uepe3 IITOK 2 U IITOK | AeiicTByeT Ha ToyikaTelsb 4 pa3-
JKUMHOTO ycTporicTBa 3. Toskareau mpuKMMaroT KOJIOJAKU K Oapabany,
obecrieurBasi TOPMOXKEHUE.

Takoil TOpPMO3HOII MEXaHW3M MOXET UMETh OJMH WJIU JBa pa3He-
CEHHBIX Pa3XMMHBIX yCTpolicTBa. PacyeT TOpMO3HOrO MexaHU3Ma P
MJIaBAIOIIEM IITOKE OJHOTO KJIMHOBOTO Pa3XMMHOIO YCTPOICTBA aHa-
JIOTUYEH TOPMO3Y C OMHUM ruapouuauHapom (puc. 10.2...10.4).

K3 /
5

10 i

7
, j/,
1,042’/%/,

V4 AN

47 4Z 4 g 45 A

Puc. 10.10. 3aBucumocTs ko3 duiineHTa 3 HEeKTUBHOCTU TOPMO30B OT
ko3 duirenTta TpeHus: 1 —IMCKOBbIN TOPMO3; 2 — 6apabaHHBIN TOPMO3 C
Pa3KUMHBIM KyJIakoM; 3 — 6apabaHHBIN TOPMO3 C OIHUM TMAPOLUIUHAPOM;
4 — 6apabaHHBI/ TOPMO3 C pa3HECEHHBIMU OTIOPAMU U TUAPOILIMIMHIPAMMU;
5 — 6apabaHHbI TOPMO3 C CEPBOJAEUCTBIEM

10.2.3. lncKkoBble TOPMO3HbIe MeXaHN3Mbl

JIMCKOBbIE TOPMO3HbBIE MEXaHU3MbI TIOJYYWIM B HACTOSIIIIEE BPEeMsI
IIMPOKOE PACTIPOCTPAHEHNE Ha JIETKOBBIX aBTOMOOWMJISIX M HEKOTOPBIX
rpy30BUKaX, 0COOEHHO HEOOJIbIIION TPY30MOABEMHOCTU. TUTIBI AUCKO-
BBIX TOPMO30B TIpUBeIeHBI Ha puc. 10.11.

ITo crerneHu MepeKpbITUS HAKJIAAKOMW TUCKA pa3IndaloT OTKPBITHIC
U 3aKPBITHIE TMUCKOBbIE TOPMO3HbBIE MEXaHU3MBI. ¥ OTKPBITHIX IUCKOBBIX
TOPMO30B HaKJIaIKoii nepekpbiBaetcst 12....16%, y 3aKpbITOTO TOPMO3a
nepekpbiThe cocTaisieT 100%. OTHoIIeHNe TUTOIIAAX TOPMO3HOM Ha-
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KJIaJKM K TUTOIIAAW OXHOM CTOPOHBI OIMCKA Ha3bIBaeTCsa KO3aDduimeH-
TOM B3aMHOTO TIEPEKPHITHSI:
S

_SH
RBH—S—. (10.17)

A
3aKphIThie AMCKOBbIE TOPMO3a YCTAaHABIMBAIOTCS HA CIICLIUAJIbHBIX,
HaIlpuMep apMEMCKMX, aBTOMOOWISX, TIpeIHA3HAYCHHBIX IS IBIKC-
HUS BHE JOPOT. DTH MEXaHU3MBI ITO3BOJISIOT 00ECITEYNTh XOPOIIYIO Tep-
METUYHOCTb TPYIIMMCS TTOBEPXHOCTSIM M MX JOJTOBEUYHOCTh MPHU 3KC-

ITyaTallv B CJIOKHBIX TOPOXHBIX YCJIOBUAX.

I[l/lCKOBble TOpMO3a

el T

ITo crenenn Ilo xonuuecTBy Io xoHCcTpYyKIMU
MEPEKPBITUS CYNIIOPTOB JMcKa

OTKpBITHIE 3aKphIThIe

, 1

C omHUM
CYNIOpTOM
C nBymst
CYNIOPTaMH
CrutonrHoi
TTHCK
BenTunupyemslii
JTCK

CK00Oi

C HENOABWKHBEIM
CYIIIOPTOM
C mraBarorniei
C noBopaumnBaromieics
cK000it

Puc. 10.11. Turbl AMCKOBBIX TOPMO3HBIX MEXaHU3MOB

OTKpBIThIE TUCKOBBIE TOPMO3a IOJIYYMJIM PACIpOCTpaHEHUE Ha
JIETKOBBIX aBTOMOOUJISIX U JIETKUX I'PY30BUKaX B CUJIY JIYYILEro TEIio-
oOMeHa ¢ OKpYXalollei cpenoii, 0coO0eHHO TTPU MPUMEHEHUY BEHTUIN -
pyeMbIX 1CKOB. OTKPBITHIE IMCKOBBIE TOPMO3a JIy4Ille OUMINAIOTCS OT
MOMaBIlIeil HA HUX BJIAarM U TPSI3U U ObICTpEe BOCCTAHABIMBAIOT CBOIO
MOJTHYI0 PabOTOCITIOCOOHOCTH TIOCIIE TIPEOIOICHUsT BOAHOTO TIPETSTC-
TBUs1. OTHAKO OHU OOJIbIIIE MTOABEPKEHBI MOMaTaHUIO Ha TUCK abpa3uB-
HBIX BEIIECTB, YTO YCKOPSIET U3HOC TPYIIUXCSI TOBEPXHOCTE.

Maroe 3HaueHne Ko duiimeHTa B3auMHOTO TTePEKPHITUST OTKPHI-
TOTO JMCKOBOTO TOPMO3a IIPUBOAMT K BHICOKMM 3HAYEHUSIM YICIbHBIX
JABJICHUI Ha TTIOBEPXHOCTU HAKJIaMOK 1 OBICTPOMY X U3HOCY.
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10

Puc. 10.12. JIuckoBbIit TOPMO3HOM MEXaHU3M C HETIOABUKHBIM CYIIIIOPTOM
U CIUIOILIHBIM JVCKOM: 1— HEMNoaABM2KHas CK063; 2 — KOJIECHBIE HUJIMHOPBI;
3 — coenMHUTENIbHAS TPYyOKa; 4 — HAIIPaBJISIONINE INTUMTHI,

5 — IbLIE3AIIUTHBINA 4€X0JT; 6 — KOJOAKK; 7 — YIUIOTHUTEIBHOE KOJIBIIO;

8 — mopieHsp; 9 — nuck; 10 — HaKJIAAKKU

Ha pwuc. 10.12 npuBeneHa KOHCTPYKIIASI OTKPHITOTO JUCKOBOTO TOP-
MO03a ¢ HETMTOABVKHBIM CYMITOPTOM U CILTOIIHBIM AUcKoM. [Tpu mocryruie-
HUU XUIKOCTH MOJ JaBJIeHUEM B ONMH U3 IMJIUHIPOB 2, a Yepe3 COeNUHHU-
TeJIbHYIO TPYOKY 3 B IPYroii IWIMH/IP, MOPIITHU 8 TIPUKUMAIOT KOJIOIKHU
6 ¢ Hakagkamu 10, mepeMeLaronecs Mo HalpasJsTiomuM wrudTtam 4,
K BpallaroIieMycst IMcKy 9, cosnasas MOMeHT TpeHust M. HemonsrxHas
ckoba 1 BocmpHMMAaeET peaKTUBHBIN MOMEHT. C TIOMOIIBIO ITbIJIC3aIINT-
HBIX YEXJIOB 5 LIUJIMHAPBI U30JIUPYIOTCS OT IPSI3U U TMbLIU. 3a CUeT YILIOT-
HUTEJIbHBIX KOJIel] 7 00ecreunBaloTCs repMeTu3alvs HMJIMHIPOB U aBTO-
MaTuyecKasl peryJMpoBKa 3a30pa MeXy TMCKOM U HaKJIalIKaMu.

Ha puc. 10.13 npeacraBieHa KOHCTPYKIMSI OTKPBITOTO JTUCKOBOTO
TOPMO3HOTO MeXaHM3Ma C IUlaBalolleil cko0oil 1 U BEHTUIMPYEMbIM
IUCKOM 3. 2KMIKOCTB, MOCTyIAOIIast B IMJIMHAP IO TaBJICHUEM, TaBUT
Ha MoplIeHb 4, KOTOPBIA MPUXKUMAET KOJOJAKY 8 ¢ HaKJIaaKoi 7 K Auc-
Ky 3. ZKuakocTh OMHOBPEMEHHO AEHCTBYET MO/ AaBJICHUEM Ha 3aIHIOI0
CTEHKY LIWJIMHJIpA, 3aCTaBJIsIsl EpeMelaTbCsl CKOOY Mo HampaBJIsioLIUM
W TIPUKUMATh KOJIOAKY C HaKJIaJKOM K AUCKY C APYroit cTopoHbl. Pagu-
aJIbHbIE OTBEPCTHUS B AUMCKE 0OECIEUUBAIOT JOIMOJHUTEIBHOE OXJIaX/IE-
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HHUE BO3IYXOM, IepeMellaloIInMcs 0 KaHajaM ITof AeiCTBHEeM IICHT-
POOEKHBIX CHJI.

gy

NN

AR ITIIY,

NN

N g

Puc. 10.13. IMCKOBBIII TOPMO3HOI MEXaHU3M C I1JIaBalolleil CKoOOoi
Y BEHTWJIMPYEMbBIM TUCKOM: | — ITOIBMIKHAsSI CKOOA C KOJIECHBIM LIMJIUHAPOM;
2 — HampaBJIsSIIOUi ITUMT; 3 — IUCK; 4 — MOPILEeHb; S — YIUIOTHUTEIbHOE
KOJIbII0; 6 — TMbLIE3aIUTHBIN Y€XO0JT; 8 — KOJIOIKM; 7 — HAaKJIaIKH,
9 — aHTUBUOPALIMOHHbIE TUIACTUHYATBIE MTPYKUHBI

B OTKPBITBIX JMCKOBBIX TOPMO3aX MIPUMEHSTIOT HAKJTAKHU pa3HbIX (hopM
(puc. 10.14). Ha cxeme 0003HaYeHBI HAPYKHBII M BHYTPEHHUI TMaMeETp
9TUX HakJIanok. B pasznene «CuerieHue» (pasaei 2) ObLUIO MOKa3aHo, YTO
TOYHOE OIpe/ie/IeHHE paaryca TPeHMsI HaKJIaIoK ¢ y9eTOM 0003HAUEHUI,
npuBeaeHHbIX Ha puc. 10.14, MoxXeT OBITh ITPOBEIEHO 110 (hopMyJie

_2(5 -1)
T30 )

[TpubmrkeHHOE 3HAYeHNE CPEIHETO pagrnyca TOPMO3HOM HaKJIaIKI

MOKET OBITh ONpPEIEICHO 13 BhIPAsKECHUS
_nhtn
cp 2 :

TopMO3HOIT MOMEHT, CO3[JaBacMbIil JUCKOBBEIM TOPMO30M, MOXKET
OBITb OTIpe/iesieH 10 (popMyJie

M. =NpiR, (10.19)
rae N — cuia IpuKatyst HaKJIaaku K Tucky (puc. 10.15): N=p-S ; n —

KO3hGUIMEHT TpeHUS (GPUKIIMOHHON Maphl: IJIsI TUCKOBEIX TOPMO30B
npuHumaetrcs U = 0,4; i — 4ucI0 MOBEPXHOCTEN TPEHUST; OOBIUHO i = 2;

(10.18)

(10.18’)
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P, — NaBJICHUE B NPUBOJIE: MAKCUMAJIbHOE PACYETHOE IABIEHUE B IU/I-
ponpuBozne npuHumaercs 8...10 MIla; S, — ruiomans aiHApa (M
LUJUHIPOB).

e % ﬁ

Puc. 10.14. ®opMbI HaKJIaTOK TMCKOBOTO TOPMO3a

&) &

P N N
7:?‘1 '
| : K]
zle| |
NN S
W\ S il

Puc. 10.15. PacueTHas cxema IMCKOBOIO TOPMO3a

10.2.4. DHeproHarpy»KeHHOCTb 1 SHepProemMKocTb
TOPMO3HbIX M€XaHU3MOB
TopMmoxeHne (GPUKLIMOHHBIMM TOPMO3aMU TIPEJCTaBIsIET COOOI
npolecc npeodpazoBaHUsI KWHETUYECKOM SHEPTUHU ABUXKYIIETOCsI aBTO-
MOOWJISI B TEIIOBYIO, PaCCEUBAIOIIYIOCS B OKpYKalolllee POCTPaHCTBO
M YaCTUYHO OCTAIOIIYIOCS B BUIE HarpeBa bapabaHoB, IMCKOB, HAKJIAI0K
M KoJiofoK. Eciiu ripu 3ToM TerioBast HanmpsiKeHHOCTh TOPMO3a MPEBbI-
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IIaeT IOIyCTUMBIC 3HAUYCHUsI, TO M3MEHSIOTCS (PU3UKO-XUMHIECCKUE
CBOJICTBA TTAaphl TPEHUS M BHIXOIHBIE XapaKTEePUCTUKNA TOPMO3HBIX Me-
XaHu3MOB. Tak, Mpu HarpeBe 6apadaHHOIO TOPMO3HOIO MeXaHU3Ma JI0
temnepatypbl 300...350° C ero adpdexruBHoCTh cHUKaeTcs Ha 20...30%,
TOIJa KakK y JUCKOBBIX TOpMO30B 1pu Harpese 10 550...650° C adpdek-
TUBHOCTb CHIXKAeTCsl He Oosiee ueM Ha 15%.

J1oATOBEYHOCTh TOPMO3HOTO MEXaHM3Ma OIpenessieTcsl M3HOCOC-
TOMKOCTBIO TOPMO3HBIX HAKJIAIOK B Pa3JIMIHBIX YCIOBMSIX 3KCILIya-
tauuu. CpeaHsisi TOJTOBEYHOCTh HAKJIANOK OapabaHHBIX TOPMO3HbIX
MexaHu3MoB cocrtapisieT 60...80 ThIC. KM, TOrga Kak Ipo0er A0 3aMEHbI
TOPMO3HBIX HaKJIaZOK AWCKOBOTO TOPMO3HOTO MEXaHW3Ma COTaBJISICT
20...40 ThIC. KM. DTO OOBSICHSIETCS TEM, YTO Ha TIOBEPXHOCTU TOPMO3HBIX
HaKJIaJOK JMCKOBBIX TOPMO30B JaBJIcHHE OOJIbIIe, YeM y 0apabaHHBIX:
nuckoBble — 1o 5 MIla, 6apabanHbie — 10 2,5 MIla.

C 11eJ1b10 MOBBIIICHUST U3HOCOCTOMKOCTY (DPPUKIIMOHHBIX HAKJIaI0K
IHUCKOBBIX TOPMO30B BeIeTCs HeIIPephIBHAS paboTa 110 YAYUIICHUIO MX
cBoiicTB. [ToBBIIIeHME KOA(POULIMEHTA TPSHWST JUTST YMEHBIIICHUS YIeIb-
HOTO JaBJICHUS IPU TeX K€ 3HAYCHUSIX TPeOYyeMOIro TOPMO3HOTO MOMEH-
Ta He BCETIa AaeT IOJIOKUTEIBHBIN 3G PEKT, TOCKOIbKY COIMPOBOXKAACT-
cs YBETMICHNEM MHTEHCUBHOCTH M3HOCA TOPMO3HOTO JINCKA.

Bribopom Marepuaga M Macchl TOPMO3HBIX OapabaHOB U IHCKOB,
MaTepHayia ¥ pa3MepoB TOPMO3HBIX HAKJIAIOK 00eCIIeYnBaIOTCs Tpeoy-
eMast JHeproeMKOCThb 1 3((HEeKTUBHOCTH TOPMO3HBIX MEXaHU3MOB, T0JT-
TOBEYHOCTH TOPMO3HBIX HAKJIAMOK MEPEIHUX 1 3aIHUX TOPMO30B.

OCHOBHBIMU ITapaMeTPaMHt, XapaKTepU3YIOIINMU SHePrOHATpyKeH-
HOCTh TOPMO3HBIX MEXaHW3MOB, SIBJISTIOTCS yIeIbHAasT Harpy3Ka, yaelb-
HOe JaBJCHUE U yAeabHas paboTa TPEHMSI Ha TOPMO3HOM HaKJIaaKe.

Yoenvuas naepysxa onpenensieTcsl OTHOIICHUEM ITOJTHOTO Beca aB-
TOMOOWJISI K CYMMapHOU TITOIIAIN TOPMO3HBIX HaKJIaIoK paboueii Top-
MO3HOI CUCTEMBI:

Ga
SFy
rae G, — Cula TSXKECTU MOIHOCTBIO TPYXEHHOTO aBTOMOOMIIS; 2 F), —

Pra = (10.20)

cyMMapHasl IJI01Iaab TOPMO3HBIX HAKJIaTOK.
Taxkoii ke pacyeT MOXKET ObITh ITPOBEIEH OTAEIbHO ISl TIEPEIHETO 1
OT/IE/ILHO [UISI 3a[IHET0 TOPMO3a C YUETOM HArpy3KU, IPUXOISIIIEHCS Ha
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TepeiHueE 1 3aTHUE KOJIeca, U TUTIa TOPMO3HBIX MEXaHU3MOB (JIMCKOBBIX
Wi 6apabaHHBIX).

CpegHecTaTUCTUYECKHE TaHHBIE YACTbHBIX HATPY30K MIJisl OapadaH-
HBIX TOPMO3HBIX MEXaHNU3MOB COCTABJISIIOT: JIJIS1 IETKOBBIX aBTOMOOUIIEH
10...20 H/cm?, nnsa rpysoBbix — 20...40 H/cM?. YoenbHast Harpyska Ijist
JIMCKOBBIX TOPMO3HBIX MEXaHU3MOB JIETKOBBIX aBTOMOOUJIE COCTaBIISI-
et 25....30 H/cm?.

Yoenvnoe dasaenue Ha TIOBEPXHOCTH TOPMO3HBIX HAKJIaOK OIpe/ie-
JiseTcs 1Mo popmysiam:

1151 6apabaHHBIX TOPMO30B —

P (10.21)
2ubrsP
JJIA JUCKOBBIX TOPMO30B —
MT
gu=— (10.22)
T uR, YR

rae M, — TOPMO3HOI MOMEHT; U —KO3(pPUUMEHT TPeHUsl; b — mmpu-
Ha HaKJIaJKM; B — yros oxpara HaKJIauKu; 7, — paauyc 6apabaHa; ch —
CpPEeIHUI panunyc TucKa.

HorycTMBbIe 3HAYCHMST YICIBHOTO TaBICHUSI COCTABIISIIOT: IS Oa-
pabaHHbIX TopMO30B — (1,5...2,0)10° H/M?; /151 IMCKOBBIX TOPMO30B —
(4...5)10° H/m?.

Yoenvnas paboma mpenus onpenensieTcss OTHOIIEHNEM PabOTHI KH-
HETUYECKOU 9HEPTUM aBTOMOOWIISI K CYMMapHO# TUTOIIAJAN TOPMO3HBIX
HakIagoK. [1py aToM cumTaeTcs, YTO BCSI SHEPIUs MOJHOCThIO MOTJIO-
IeHa TOPMO3HBIMHA MEeXaHN3MaMMU.

_my Vs i
yn — 22 FH
rae m, — Macca aBToMoouis; V, — cKopocTb aBTOMOOMIISL MEpeN TOp-

(10.23)

MOXKEHUEM, MOACTaBIIsIEMAs] B JaHHOE BhIpaXKeHUE B pa3MEPHOCTH M/C;
SjK — K02 bUIIMEHT, YUUTHIBAIOIIUNI BIUSHUE BpallleHUsI KOJec.
CpeaHue 3HaueHMSI YIAEIbHON pabOThbl TPEHMUSI COCTaBJSIOT
1...2 xIX/cM2 [T JIETKOBBIX aBTOMOOMJIEH, Tie OOJIblLINEe 3HAYEHUsT OT-
HOCSITCST K AMCKOBBIM TopMo3aM, 1 0,6...0,8 kJI>x/cM? /151 TPY30BBIX aB-
TomMoOuei. 1jist yMeHbllIeHUs YaeIbHOM pabOThl TPEHUS YBEIUUYMBAET-
s IIMPUHA HAKJIAAOK OapabaHHBIX TOPMO30B, TUIOIIAIb HAKIIATOK WIIN

KOJIMYECTBO CYMIIOPTOB IMCKOBOTO TOPMO3a.
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Harpep 6apabaHa Wi OycKa 3a OTHO TOPMOXKEHUE OIPEAeIIIeTCs

no opmyie 5

mKVA
b

2m6C
rjie m_— Macca aBTOMOOWIIS, TIPUXOMASAIIASACA Ha JTaHHOE KOJIECO B MPO-

Atg = (10.24)

Lecce TOPMOXEHMs; m, — Macca TOPMO3HOro 6apabaHa (mucka); C—
TEIJIOEMKOCTh MaTepuajia 6apadana (mucka): C = 5,24-10? JIx/kr-rpam —
quts uyryHa, C = 8,8:10? [Ix/Kr-rpam — 1151 aIlOMUHUEBOTO CILIaBa.

HarpeB TopMo3HOTo 6apabaHa MIM IMCKa 3a OMHO TOPMOXKEHHE He
noskeH npesbiiaTth 20° C. [pu AnuTeIbHOM TOPMOKEHUU Ha 3aTSIXKHbBIX
CIyCKaX 4acTh TETUIOThl pacCeUBAETCs B OKpYXKarolee MPOCTPaHCTBO U
HarpeB OapabaHa WJIM IMCKa OyaeT MEHbIIEe, YeM 3a OJHO €AUHUYHOE
TopMoxkeHMe. [1oaToMy HarpeB TOPMO3HBIX MEXaHU3MOB PAacCUMUTHIBA-
€TCsl UL CKOPOCTH B Havasle TopMoxeHus V, = 30 KM/4 1 MakcuMmalib-
HOIt CKOpOCTH aBroMobusa V, .

[Tpu TopmoxkeHnu ot ckopoctu V, = 30 KM/4 10 MOJHO OCTaHOB-
KJ aBTOMOOWISI TeMIIepaTypa HarpeBa 0apabaHa MM AMCKa He TODKHA
npeBbimaTh 15°C, a mpu MaKCMMAaJIbHOM CKOPOCTH OHAa JOJKHA OBITh
B nipeaenax 40...60°C.

Jtst ynydineHus TeTrI00TBOAa TOPMO3HbIe OapabaHbl AenaloT Ou-
MeTaTmdecKUMU. OHM COCTOSIT M3 YyTYHHOTI'O 000742, COeTMHECHHOTO
JINTBEM CO CTAJIBHBIM IWCKOM, WJIM aTIOMUHUEBOTO C 3aJUTHIM BHYTPb
YYTYHHBIM KOJbLIOM. AJTIOMUHMEBBIE OapabaHbl Aeaal0T ¢ OpeOpeHreM,
YTO YBEJUYUBAET MOBEPXHOCTD TEIUIOOTAAUM U KECTKOCTb.

OTKpBITBIE TMCKOBBIE TOPMO3a MMEIOT MOCTOSIHHBIM KOHTAKT pa-
0oueil TOBEPXHOCTHU C BO3AYXOM, UTO 00ECIIeYMBAaET XOPOIIUA TeIIo-
otBo. J1y1st 60J1ee MTHTEHCHBHOTO OTBOJIA TeTljIa IIMPOKO MCIIOIb3YIOTCS
BEHTUJIIPYEMBIE TOPMO3HBIC TUCKHU.

10.3. Topmo3HOW NpuBOA

10.3.1. HasHayeHune 1 TUNbl NPNBOAOB

TopMo3HOIi MPUBOJA MPeACTaBASIET COO0 COBOKYITHOCTb YCTPOICTB,
TepeaalolnX yCUINe OT OpraHa yIrpaBieHus (Ieaaib, pplyar, pyKosTKa,
KHOIIKA U T. /1.) K TOPMO3HbIM MEXaHU3MaM.

TopMo3HOI MPUBOJ MpeaHa3HAUYeH AJIS YIPaBAeHUsS TOPMO3HbIMU
MEXaHU3MaMM U TIPUBEJAEHUS UX B ICHCTBUE BOIUTEIEM.
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Ha aBroMoGWIIsIX B 3aBUCMMOCTH OT Ha3HAUEHHUsI U TUTIA TOPMO3HOM
CUCTEMBI, OT B3aMMHOTO PACIOJIOKEHUST OpraHa yrpaBJIeHHUsS] U TOPMO3-
HBIX MEXaHU3MOB IIPUMEHSIIOT Pa3IMYHbIe TUITbI TOPMO3HOTO IIPHUBOIA
(puc. 10.16).

| Topmo3Holi IpuBoJ

!

KomO6ruupoBaHHBII |

4’| ITHeBMoruapaBandecKuit |

ONeKTPOIHEBMaTUIECKUI |

ITueBMaTHUeCKUI
DJeKTpHYECKHiA

I'mapasnnyecknit

M=
=
=
O
o
=)
=
==}
<
<

=

Puc. 10.16. Tumbl TOPMO3HBIX IIPUBOIOB

Mexanuueckuii mopmo3Hoil npueod MPUMEHSIETCS B Ka4eCTBe TIPUBO-
Ja cTostHouyHoro Topmo3sa (puc. 10.17) u npencrasisieT coboil cuctemy
TSIT, PHIYArOB ¥ TPOCOB, C MOMOIIIBIO KOTOPBIX YCUJIUE OT OpraHa yrnpas-
JICHWS TiepeIaeTcsl K TOPMO3HBIM MEeXaHU3MaM.

Puc. 10.17. Mexann4yecKuii TpUBOA CTOSHOYHOTO TOPMO3a: 1 — phIvar;
2 — Tara; 3 — pbIyar ypaBHUTENS; 4 — YpaBHUTENb; 5 — KPOHIITEWH

BosgaeiicTBueM Ha pblyar 1 ycuiue rnepemaercst 4yepe3 TAry 2 U phbl-
qar 3 X ypaBHHUTEIO 4. YpaBHUTEIb HATITUBACT TPOCHI, MAYIINE K 3a-
JTHUM TOPMO3HBIM MexaHu3MaM (cM. puc. 10.4), roe yepes poryar 4 npu-
BOAUT B JEHCTBME TOPMO3HbBIE KOJOIKHU, MPUXMUMAas UX K TOPMO3HBIM
OapabaHaM. MexaHUYeCKMiI TOPMO3HOI TMPUBOA HadeXeH B padoTe,
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MPOCT IO KOHCTPYKIIMUA M B OOCIY>KMBAaHWM, OJHAKO MMECT HM3KM
KII/I 1 TpebyeT cucTreMaTUueCKOoil peryJupoBKH.

Tudpasauueckuii npusod MpuMeHsIETCSI B TIPUBOIE paboueil TOpMO3-
HO# CHCTEMBI JIETKOBBIX aBTOMOOMJICH U TPY30BBIX MaJIOif TPy30IT0Ib-
emHocTu. Takoit nmpuBoa (puc. 10.18) BKJIOYaeT TOPMO3HYIO Menab,
BaKyyMHbBIA WM TUIPOBAKYYMHBIA YCUJIMTEJb, TJIABHBIA TOPMO3HOM
LWIMHIP C Pe3epByapoOM KUAKOCTH, TPYOOIIPOBOMIBI, PETYIATOPHI daB-
JICHUsI, THOKME TOPMO3HbIE IUIAHTH, KOJIECHBIC [IMJIUHIPHI.

\
T 9 g

Puc. 10.18. CxeMa TOpMO3HOIT CUCTEMBI JIETKOBOTO aBTOMOOMIIS:

1 — TopMO3HOIi IucK; 2 — CynmopT B coope ¢ Hakmaagkamu; 3 u 10 — mepenHuit
Y 33IHUI TOPMO3HbIE IIUTAHTHU; 4 — TJIaBHBI TOPMO3HOU HWJIMHIP; 5 — 6a40K
[JIABHOTO LIMJIMHAPA; 6 — BAKYYMHBIIA yeuiuTelib; 7, 9 u 19 — pbluar, Tpoc u
TsTa CTOSTHOYHOTO TOPMO3a; § — KPOHIUTEIH phlyara CTOSTHOYHOTO TOPMO3a;
11 — Topmo3HoIi 6apabaH; 12 — KpOHIITEITH KPETUICHUST PEeTYIsITOpa NaBJIeHMS;
13 1 17 — pblyaru mpuBoIa PErysiTopa IaBaeHUs; 14 — 3aIHUIA KOJECHBII
HUIMHIP; 15 — 3agHue Konoaku; 16 — peryJsiTop TaBieHus 3alHUX TOPMO30B;
18 — ypaBHUTENB TPOCOB; 20 — TOPMO3Hasl Menaib; A — TPyOOIIPOBOIBI
KOHTYpa «IpaBblii epeIHuil — JeBbIN 3aHUII»; b — TpyOOIIpoBOa KOHTYpa
«JICBBIA MEPEAHUN — MPABbIN 3aIHUI

B Hactosiee BpeMsi TUIAPOTIPUBOJ MCTIOJHSIETCS] B IBYXKOHTYP-
HOM BMJI€ MO OJHOMY W3 TpuBeAeHHbIX Ha puc. 10.19 BapuaHTOB.
B 3aBucuMocCTM OT Kjlacca aBTOMOOUJISI TOPMO3HOUW TMPUBOI MOXET
OBITb C BAKYYMHBIM YCUJIMTEJIEM U 0€3 HEeTro; MOXET ObITb C BaKyyM-
HBIM U TUJAPOBAKYYMHBIM YCUITUTENSIMU. Ha TsKeabIX aBTOMOOUIISIX C
TUIPOIIPUBOJOM TOPMO30B TMAPOBAKYYMHBIN YCUJINTENb YCTaHABIM-
BaeTcs B IPUBOJIE TIEPEIHUX TOPMO30B.
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Puc. 10.19. Cxembl IByXKOHTYPHOTO TUAPOTIPUBOAA TOPMO30B CBAKYYMHBIM
YCUJTUTEJIEM: @ — pa3[esIbHbBIN MPUBOJ Ha TIEPETHUI 1 3aTHUI MOCTHI;

0, 6 — OIITH KOHTYD Ha MepeIHre TOPMO3a, IPYToit KOHTYP Ha TepeTHre
U 33JHUE TOPMO3a; ¢ — ABYXKOHTYPHBIN TIPUBOJ C TUIPOBAKYYMHBIMU
YCUJTUTEJISIMU B KaXKIOM KOHTYpe; 0 — TUaroHaJIbHas cxema
paznenieHus IPUBOIA

T[upporpuBom TOPMO30B B TIPOIIECCE CIIY:KEOHOTO TOPMOKEHUS pa-
Ootaet nipu gasjieHuu 2...4 MIla, npu 5KCTpeHHOM TOPMOXEHUU — MPU
naBieHuu 6...10 MIla u Bbllie. DTOT IPUBOJ 00SCIICYMBACT ITPOIIOPLIM-
OHAJIBHOCTh MEXKIY YCUIMEM Ha TOPMO3HOM TTeIaIr 1 TaBIeHUEM B KO-
JIECHBIX LIMUTMHApaX. [1py TpuMeHeHNH BaKyyMHBIX ¥ THIPOBAKYYMHBIX
YCUJIUTENIEH yCUiie Ha TOPMO3HOM TMeaaau MpU 9KCTPEHHbBIX TOPMOXKe-
HUgX He nipeBbiaet 250...300 H.

TunponpuBom TOPMO30B KOMIIAKTEH, MMEET Majoe BpeMsT M TUIaB-
HOCTb cpabatbiBaHMsI, BIcokoe 3HaueHue KI1/I (0,95); obecnieunBaet oxi-
HOBpPEMEHHOE TOPMOKEHHE BCeX Koyiec aBToMOOMIsI. OMHAKO OH Majo-
addeKTUBeH MpK HepabOTAIOIEM YCUITUTEIE, TPeOYyeT OOJIBIIOTO YCUITUS
Ha TOPMO3HOM Menanu Mpu OYKCUPOBKE C HEPaOOTAIOLIM JIBUTATEIEM.

ITnesmamuueckuit npueod mopmo306 IPUMEHSICTCS Ha TPY30BBIX aB-
TOMOOUJISIX CpelHe 1 OOJIbILION TPY30MOABLEMHOCTU U aBTOIOE3ax, a
TakKe Ha aBTOOycax OOJBIION BMECTUMOCTH. DTOT MPUBOJ 00JeryaeT
BOIUTEJIIO YIIPABJICHE TOPMO3aMHU, ITOCKOJIBKY OCHOBHYIO Harpy3Ky Ha
cebs1 OepeT caM MPUBOJ ¢ Oa/IOHAMU CXKaToro Bo3ayxa. Posb BoguTtesst
CBOJUTCS K YIpaBJICHUIO BO3MyXOpacHpeaeIuTeIbHBIMU ammapaTaMu.
OmHaKo ITHEBMOIIPUBOI MeHee KOMITAKTEH, CJIIOKEH B KOHCTPYKIIUN 1
B OKCIUTyaTalliK, JOPOKE B U3TOTOBJICHU. BpeMst cpabaThIBaHMS TaKO-
rO IPUBOJIa MHOT'O OOJIbLIE, YeM Y TUIPONPUBOJA, OCOOEHHO Y IJTUHHO-
0a30BbIX AaBTOMOOUJICTA.
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ITaeBMaTHUecKmit mpuBoI TopM0o30B (puc. 10.20) BKiIrogaet mpudo-

PbI, 00bEAMHEHHbBIE B TPYIIIBI O POLY BBITOTHIEMbIX QYHKIIWIA:

* TIMTAIOIINE — KOMIIPECCOP, PECUBEPHI;

* YIOPaBJSIOLINE — TOPMO3HbIE KPAHBI, KJIaMlaHbl YIIPABJIECHUS;

* HCHOJIHUTEIbHbIE — TOPMO3HbIE KaMePbl, TOPMO3HbIE LIWJIUHAPHI;

* PEryJUpYIOLIUE — PEryJdaTop AAaBIEHUS KOMIIPECCOpPA, PETYJISATOP
JABJIEHUS TOPMO30B 3aIHEN TEJIEXKKU;

* yIydlllalollye HaJeKHOCTb U XapaKTePUCTUKM — BJIaro- U MacjaooT-
JIEIUTENU, YCKOPUTEIbHbIE U 3allIUTHBIC KJIalaHbl U IPYTUE;

* CUTHaJIbHbIE — CUTHAJIN3ATOPbI PA3HOTO TUTIA.

Komburupoeanuwiii mopmosHoil npueod TIPUMEHSIETCSI Ha TPY30BBIX
ABTOMOOWUJISIX CpeIHel 1 OOJIbIION IPY30MOABEMHOCTH U HA aBTOMOE3-
nax. Haubonbliee pacnpocTpaHeHUE UMEIOT DJIEKTPOIMTHEBMATUYECKUE
(puc. 10.21) 1 mueBMoruapasiaudeckue (puc. 10.22) mpuBoIbI.

ABTOMOOIIDL

Puc. 10.21. Cxema 2eKTPOITHEBMAaTUYECKOTO TOPMO3HOTO MPUBOJA
Tsraya ¥ rpuiiena: | — TOpMO3HOii KpaH; 2 — KOHTaKTop; 3 — KpaH;
4 — BO3IyXOpacCIpeneIUTeNb; 5 — JIEKTPOIIPOBOIHBIN Kabeib; 6 — pa3beM;
7 — UCTOYHUK MUTaHUs; A — COeAMHUTEIbHAS MarUCTPalb

OOHOIMPOBOIHAS CXEMA 21eKMPONHEeBMAMU1ecK020 MopMO3HO20 NPU-
600a aBTorIOe31a puBeAcHa Ha puc. 10.21. JIOIoJHUTETbHO K THEBMO-
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MPUBOAY MMEETCS DJIEKTPUYECKAS YaCTh, BKJIIOYAIOLAsl KOHTAKTOP 2,
3JICKTPOITHEBMAaTUICCKUI KpaH 3 KakIoTo IpUIieTia, aKKyMYJISITOPHYIO
GaTapero 7 1 2JIEKTPUUYECKUI Kabesb 5 ¢ pazbeMoM 6.

HaxaTtue Ha TOpMO3HYIO Tlefab COIPOBOXIACTCS CpadaThIBaHU-
€M BJICKTPOITHEBMOKIIalaHa 3, KOTOPBI BBIITYCKAET HAPY:Ky BO3IYX U3
COeIMHUTENbHOI MarucTpanu A. Boznyxopacnpeneaurenb 4 coenuHsIeT
BO3IYLUHBIIA peCUBED MPULEINA C TOPMO3HBIMU KaMepaMu, 4TO IIPUBO-
IIAT K TOPMOXKEHMIO. [1p1 3TOM 371eKTpOITHEBMaTUIECKUIA TTPUBOI 00€eC-
[eYMBaeT OJHOBPEMEHHOE TOPMOXEHHUE BCEeX KOJIeC U OBICTpoe cpaba-
ThIBAHME TOPMO3HBIX MEXaHU3MOB.

f

3 -
4 5 } 6 7

=\1 A : A\

I

8 & (g }J 9
Puc. 10.22. Cxema mHeBMOTHIPaBINYECKOTO IMPUBOAA:

1 — xpaH; 2, 3 — Tpy6oInIpoBOIbI; 4, 6 — MUJIUHIPLI, 5, 7 — THEBMOYCUJIUTEIIN;
8, 9 — TOopMO3HBIE MEXaHU3MbI

Cxema nHeemoeuopasauueckoeo npueooa mopmo308 Tpy30BOro aBTO-
Mobus npuBeaeHa Ha puc. 10.22. CocTouTt NpuBOJI U3 ABYX HE3aBUCH-
MBIX YacTeil — IMHeBMaTU4ecKoil U ruapasiandeckoit. [loatomy Takoit
MPUBOM COCAMHSICT B OIHO IIeJIOC MPEMMYINeCTBa ITHEBMATUICCKOTO
npuBoaa (JIETKOCTh YIIPaBJIeHUs ) C MPEeUMYIIEeCTBaMU TAPaBINYECKOTO
npuBofa (ObICTPOACICTBIE).

B mHeBMaTHUeCKyI0 YacTh MPUBOAA BKITIOYAIOTCS TOPMO3HOM KpaH 1 ¢
Meaabio YIpaBieHUsl, THEBMOYCWINTENN S5 U 7 KaXXAOr0 KOHTypa, KOTO-
phle TpyOOIIpoBOIaMHU 3 COeAMHEHBI ¢ HIKHEN ceKlpei KpaHa 1. BepxHss
CEKIIMS Yepe3 TPYOOITPOBOABI 2 COSAMHEHA C ITHEBMOCUCTEMOI TTPHULIETIA.
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TuppaBmmaecKkast 4acTh IIPUBO/IA BHIITOJTHEHA IBYXKOHTYPHOM. OnrH
KOHTYp 00ecIieurBaeT TOPMOXEHUE TIepeaAHUX KOJeC, APYroil — TOPMO-
JKEHMeE KOJIeC 3aaHel TeaeXXKH. [JITaBHbI TOPMO3HOM LIMJIUHAP 6 Coenn-
HEH C MHEeBMOLIMJIUHAPOM 7, B KOTOPbII MOAAETCS CXKAThlii BO3AYX, UTO
CO3JaeT AaBjieHre B TUapoIpuBoje. 2ZKUIKOCTb MO/ JaBIeHUEM TTOCTY-
MaeT B KOJIECHBbIC IIMJIUHAPHI Y IPUBOAUT B AciCTBUE TiepenHue 9 u 3a-
IHHE 8§ TOPMO3HBIE MeXaHU3MEL. [Ipyn 3TOM HdaBieHHE B TUAPOCUCTEME
MPOIMOPLMOHAILHO AaBJeHNIO Bo3ayXa B mHeBMocucTeme. [THeBMoruna-
paBIMYECKUI MPUBOI OOECIIeUnBaeT TOPMOXEHHUE TsAraya (aBTOMOOU-
JIs1), a THEBMOKOHTYP — TOPMOXKEHHME TIpUIIeTIa Yepe3 €ro OMHOKOHTYP-
HBI TTHEBMOITPUBO/I.

10.3.2. PacueT rugpaBnnyeckoro npusoga

PaszxumHubie yCUJIMA Ha TOPMO3HBIX KOJIOAKax C JaBJICHUEM B IIpU-
BOAE CBA3aHblI YPABHCHUECM I'MAPOCTATUKU
2
Td
4

rie p, — AaBleHUE B TMAPONPHUBOIE TOPMO3OB: MPH CIYKEOHOM TOP-

P=p, , (10.25)

moxeHuu 3...4 MIla, ipu akcTpeHHOM TopMOKeHUM 1o 8...10 MIla;
d,, — AMaMeTp KOJIECHOTO LIMIMHAPA.
Ycuire Ha TOPMO3HOIM Meanu, odecreyrBaooliee JaHHOe 3HaYeHUe

NaBJICHUSA B KOJICCHBIX HAJIUHAPAX P, ONIPCACIACTCA U3 YPABHCHMUAA
2
D, 1
3
4nrn nneakycnne):[

rae D — AMameTp [JIaBHOTO TOPMO3HOTO tmiinHapa; n  — KI1 rugpo-
npusona: M =0,92; U — rmepenaTtoyHoe YKCIo MefaibHOro MpuBoja:

Prlez[ = Po (]026)

NprHUMAIOT B nipezenax U
BaKyyMHOTO WM TUIPOBAKYYMHOTO YCUJIUTENS: OOBIYHO kyc =2...3;
=0,98.

JluameTp TIJIaBHOTO TOPMO3HOTO LMJIMHApPA BBHIOMpaeTCs U3 YCIo-

=4,5...6,0; k,, — KO3 PULIMEHT yeuneHust

N, — KIII neganbHOro npusona: M,
BUSI, YTO TIPU OTCYTCTBUM YCUJIMTENSI pacueTHOE 3HAYCHME JaBJICHUS B
npusojie p, = 8...10 MIla nocturaerca Ha JIETKOBbIX aBTOMOOMIIAX ITPU
YCWJINY Ha TOPpMO3HOH nenanu He 6osiee 500 H, Ha rpy30BbIX — He OoJiee
700 H. ITpu 3TOM MOJHBINA XOA TOPMO3HON Meaaan He JOJIKEH MPeBbl-
marh 150 MM, a pabounii xon He mopkeH npesbimarh 40...60% ot mour-
Horo xona. [Toaromy 00beM TJIABHOTO TOPMO3HOTO IUJIMHIPA U HYX-
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HUI TIpeesT 3HaUeHNH eTo JuaMeTpa YCTaHABIUBAIOTCS B COOTBETCTBUM
C IOITYCTHUMBIM XOIIOM T aJIH.
[TonHbI XOn TOPMO3HOM MeAaIN CKJIaAbIBACTCS U3 IBYX COCTaBIIS-
FOIIX:
§=§+S5,
rae S, — X0/ mefanu 1Uisl TOJHOM BRIOOPKHM 3a30pOB B IIPUBOJIE U TOP-
MO3HBIX MEXaHU3MaXx:

2dE (8] +8))+2d5 (85 +85)
- 2

D, ,
rae dl " dz — JUAMETPLI NEPCAHNX U 3aJHUX KOJCCHBIX HTUJINHAPOB, 61 ,

S (10.27)

Uen + 00U

nex’

87, 8, &7 — 3asopbl Mexay GapaGaHOM (IMCKOM) M HAKJIAAKAMMU Iie-
peOHMX U 3aIHUX TOPMO30B; y JUCKOBBIX TOPMO30B 3a30P COCTABISICT
okoJ0 0,05...0,10 mMm, y 6apabaHHBIX TOPMO30B — 0KoJio 0,15...0,20 MMm;
8, — 3a30p MeXJy IITOKOM M IOPIIHEM IJIABHOTO TOPMO3HOTO MeXa-
HU3Ma; JIs1 JIETKOBBIX U TPY30BBIX aBTOMOOMJIEH MOXKET COCTaBJISThb
0,15...0,20 mm.

INepemenieHe TOPMO3HOM TIemalu, CBsI3aHHOe ¢ Aedopmalueit
TPYOOIIPOBOIOB, IIJIAHIOB, TOPMO3HON MEIadyd M PbIYAroB MPHBOIA,
cynropTa, bapabaHa U IpyruX AeTaieil TOPMO3HBIX MEXaHU3MOB, OObIU-
HO ONpEACUTh PACYCTHBIM IIyTEM 3aTPYAHUTEIbHO, [IO3TOMY OIpe/e-
JISIIOT €0 DKCIIEPUMEHTAIbHBIM IIyTEM.

10.4. TnapoBaKyyMHbI 1 BaKYYMHbIN ycunutenu

B ruaponpuBoie JIErKOBBIX U JIETKUX IPY30BbIX aBTOMOOWMIIEH JIst
YMEHbBIICHNST YCYIIMST Ha TOPMO3HOM TIeJai IIPUMEHSIIOT BaKyyMHBIC
YCUJIUTENIM, MCIOJb3YIOIIMe pa3pekeHrue aTMochepHOro BO3ayxa BO
BITYCKHOM TpyOOIIpoBOAe KapOropaTopHOTo aBuraTens. [1pu BceM pas-
HOOOpa3uy KOHCTPYKIWMA YCHIMTEIM HMEIOT BaKyyMHYIO KaMepy H
CACIAIIMI MeXaHU3M, 00eCIeurBarOIIMi TPONOPLMOHATIBHOCTD MEX-
[y TaBJICHUEM XUIKOCTU B CUCTEME U YCUJIMEM Ha TOPMO3HOM Ieaaliu.
BakyyMHBIE YCUIIUTEIN M3TOTaBIMNBAIOT IBYX BUIOB: TMAPOBAKYYMHBIE
(puc. 10.23) u BakyymHbie (puc. 10.24).

Tuodposaxyymmulil ycusumens NEUCTBYeT Ha mopiiueHb 10 crenuanb-
Horo ruapouvianHapa. IIpy OTCYTCTBMM YCWIMS Ha TOPMO3HOI Ire-
JIaau B 00eHX TOJIOCTSIX BaKyyMHOM Kamephl | co3maeTcsl onMHaKoBOe
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JaBJieHMe, TaK Kak MeMOpaHa 7 CJIesIlero yCTpoiicTBa oTxara BHU3 U
BaKyyMHBII KJlamaH 6 OTKPBIT, a aTMOC(hEpHBII KJIallaH 5 MpyXuHoi 4
MPUKAT K CEJLTY.

Hyammo- K Px
£ &
L fpep
5
&
7
9 70 Pn:j
4 £, K padoyum
e — yununGpam
VAL I ,

|

K BeacoBarowemy Konnermony

Puc. 10.23. Cxema ruipoBaKyyMHOTO YCUJIUTENSI C MEMOPAHHBIM CIIEISIIUM
MEXaHMU3MOM U ero cTaThuyeckas xapakrepucruka: 1 — kamepa; 2 — nuadparma;
3 14 — npyxuHa; 5 — arMochepHbIii KiIallaH; 6 — BAaKyyMHBII KJIallaH;

7 — meMOpaHa; 8 — nmopileHb CAeAsIIero MexaHu3ma; 9 — TojikaTeb;

10 — nopieHb r’MAPOLUINHIPA

IIpu TOpMOKEHNU HaBJIeHUE KUOKOCTH, CO3JaBacMOE B TJIABHOM
TOPMO3HOM LIWJIMHApPE W MOABOASAIIEH MarucTpaiu, 1eMCTBYET Ha Mop-
LIeHb 8 clesilnero MexaHm3ma 1 repeMelaeT ero BMecTe ¢ MeMoOpa-
HOIi 7 BBepX, MepeKpbiBas BaKYYMHBIN KJarmaH 6 M OTKpbIBasi aTMOC-
(epHbIit K1anaH 5. BakyyM B JIeBOi MOJIOCTU KamMephl | yMeHbIlIaeTcs,
U IIPU ONpPeaeIEeHHOM YCHJIMU Ha TOPMO3HOM IeIajin AaBIeHUEe MOXET
CTaTh paBHBIM aTMochepHOMY. Pa3HOCTh maBieHMit, NEHCTBYIOIINX Ha
nuadparmy 2, co3aaeT ycuiue Ha IITOKe, CBI3aHHOM ¢ nuadparmoii, u
Ha nopiHe 10 THAPOIMINHAPA YCWIUTENS. DTO YCUINE CKIaIbIBaeTCs
C YCWJIMEM, CO3IaBacMbIM ITaBICHUEM KUIKOCTH B IIABHOM LIVUTMHIPE.

VYpaBHeHME paBHOBECHUSI MEMOpaHbI CJIEISIIEro YCTPOKWCTBA 3all-
LIETCS B CJIEAYIOIEM BUIE:

(pl _pZ)F3+Pnp1 _p)KlF2=0> (1028)
rjie p, — NaBJIeHKe Hall MeMOpPaHoii 7; p — JIaBJIeHUe BaKyyMa MO MEM-

OpaHoii 7 (mpuHumMatoT B pacuetax 0,05 MIla); F'— akTuBHas riomiaab
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MeMOpaHbl 7; F — ruiomaab NopiuHs 8; p. | — NaBIEHUE XUIKOCTH, CO-
3MaBaecMoe TIeJaIbHBIM TTPUBOIOM B IIABHOM LIMJTMHIPE:
P U

P :T (10.29)
F, — nyomanb nopIHs rJ1aBHOrO TOPMO3HOTO LIMJIMH/PA.
IMoacranoskoii (10.29) B ypaBHeHue (10.28) HaxoauM pa3HULLy AaB-
JICHUH:
(P1—p2)= Pueaneal - Prpi .
FF; F;

Takas xxe pa3HOCTh JaBJICHMIT 0OOpa3yeTcs M B BAKYYMHOI Kamepe 1.

(10.30)

CyMMmapHas ciiia, OeiCTBYIOIIAs Ha MopiieHb 10 ruaponviInHIpa
YCUJIUTEJISI COCTaBUT

(pl _p2)F4_Pnp2+p)KlFl =p F (1031)

x2" 5
rie F, — akTuBHasi IIoWab AnadparMeHHON Kamepsl; P, — yeuue
NPYXUHBI 3; p , — JaBJI€HUE XUIKOCTU B MPABOi MOJIOCTU TMAPOLM-
JuHApa; F; — nomanb NOpIHs r'MAPOLMIMHIPA.
[Moncrasum B Boipaxenue (10.31) sHaueHus (p, — p,) U3 GopmyIibl
(10.30) m p, , 13 (10.29) 1 peIM OTHOCHUTENBHO P,

P.U
Py = A meR Heﬂ(F2F4+F5J—P2F4—PZ. (10.32)

FFs F; F3Fs  Fs
M3 nosyuyeHHOTo BhIpAaXEHUS CIIEAYeT, UYTO Oe3 ydyeTa YCUIUS Tpy-

KUH JaBJIeHHE, CO3[aBaeMOe€ B TUAPOLMIMHIPE YCUIUTEIsI, IIPSIMO
MPOIOPLIMOHATIEHO CWJIe Ha TOPMO3HOU Treganu. CTaTmdecKasl Xapak-
TepUCTUKA TUIPOBAKYYMHOTO YCUJIUTENIsI, TIpuBeAeHHas1 Ha puc. 10.23,
[MOKA3bIBAET, YTO OH BCTYIAaeT B pabOTy IIOC/IE IPEOJOJICHMS YCUIIMS
MPYXWH U TPEHUS B YyCTPOICTBE.

KoaddunmeHT ycuneHus MoxeT ObITh OTIpeAe/ieH U3 COOTHOIIEHUS
K = Px2 — Pxi

ye =
Pxi
Bakyymusie ycunurenu (puc. 10.24) nelicTBYIOT HETIOCPEACTBEHHO

¥ COCTaBIISIET Kyc =2...3.

Ha WToK | rmaBHOro TopMo3Horo uwinHapa. Ha puc. 10.24 npeacras-
JIEH BaKyyMHBIN YCUJIUTENb C YIIPYTrO3JACTUYHBIM CIICISIIUM YCTPOIC-
tBoM. Ero BakyymMHas Kamepa nuacparMoii pa3ieieHa Ha IBe ITOJIO0CTHU:
II — coob1aeTcs ¢ BcachiBaroluM TpydomnpoBogom asuratesns, I11 — co-
oburaeTcs ¢ atMocdepoil. Mexmy coboil 3TH KaMephbl COO0IIAIOTCs TPU
OTKPBITUM BaKyyMHOI'O KjlallaHa 3.
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Puc. 10.24. PacuetHast cxema BaKyyMHOTO YCUJIUTEJISI
1 — IITOK ITaBHOTO TOPMO3HOTO IIMJIMH/IPA; 3 — BaKYYMHBIi1 KJIama;
4 — BO3MyIIHBIA KJIanaH; 5 — peaKTUBHBIN TUCK

I 78 9
[ /
."f Ff "I :
6 / 10 11T 11
{ ./ /
| /
P 12 13
5 [
H
0
4
-
3
[
4=
—] -
P 6 15 14
v
! 19 181117

Puc. 10.25. BakyymHbIit ycuauteab aBToMmooumneit BA3: 1, 16 — npyKuHBbI;
2, 11 — Gontel; 3 — uuaMHAp; 4, 5 — HAKOHEYHUKH; 6, 12 — KJ1amaHbl;
7, 18 — Kopmychl; 8 — 1IITOK; 9 — Kphilika; 10 — nopiieHb; 13 — yexou;

14 — tonkarenb; 15 — dunbtp; 17 — 6ydep; 19 — nuadparma;
I, IT — monoctu; 111, IV — kananbt
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[pn HaxaTuu Ha TOPMO3HYIO Mefanb ¢ ycuiaueM P . BHayase 3a-
KpBIBaeTCsI BAKYYMHBIH KJIaIlaH 3, a TIOTOM OTKPBIBACTCS BO3MYIITHBIN 4.
Honoctu 11 n 111 nzomupyrorca apyr ot apyra. B monocts I u3 atmoc-
(epbl OCTYMAET BO3YX C JABJIECHUEM p,, BO3NEUCTBYs Ha auadparmy u
co3naBasi JOTIOJTHUTEIbHOE YCWIIME Ha IITOKe 1 IIaBHOTO TOPMO3HOTO
mwinHapa. Cleasiiee IeidCTBAE 3TOr0 YCWIMTES OIpeaesieTCs Je-
(opMaLIMOHHBIM COCTOSIHMEM PEAKTUBHOIO AUCKA 5 IO/ BO3IEICTBUEM
CWJI LITOKA Teaiu P, OopIHA BaKyyMHO# Kamepbl P, 1 LITOKA IJ1aB-
HOI0 TOPMO3HOTO UuMHApa P . [Tpu 10CTHXEHNU PABHOBECHS IMCKA 5
BO3MIYLUHBINA KJIaaH 4 3aKPbIBAETCSI, @ BAKYYMHbII OCTA€TCS 3aKPBITBIM,
obecrreurBast TOPMOKEHUE ¢ 3agaHHON 3(D(EKTUBHOCTHIO 1 ITPOTTIOPIIN-
OHAJIbHOCTh MeX1y cuiamu P u P, .

W3 ycrmoBusT paBHOBeCHST OMCKa 5 M PaBEHCTBA YAEIBHBIX IaBie-
HUIA ¢ Ha ero TTOBEPXHOCTH

4= PHGHU;W 4=y (10.33)
md nD
OoIpeacjsAeM YCUINE Ha IITOKE INTaBHOTO TOPMO3HOTO HMJIMHAPA
Dz
Pu = PoesUnes 5 (10.34)

rne Dud— JNaMETPpbl IUCKa Su TOpLa TOJKaTEC/IA neaajam COOTBETC-
TBE€HHO.
Co3znaBaemMoe gaBJIeHHUE B TJIABHOM TOPMO3HOM HMJIMHAPE OIPECaAc-

JINTCA U3 BbIPAXXKCHUA P U 2
D
nex ™~ nex
ppo=—teatnen 2 (10.35)
r Fr d2

rae F, — Tionaab IMOpLIHs IJIaBHOTO TOPMO3HOTO LIMJIMH/PA.
TpeOyemblii pa3Mep aKTUBHON IUTOIIaAu AuadparMbl BaKyyMHOM

KaMeEpbI OIIPEACTINUTCA N3 €€ CTATUYCCKOIo paBHOBECHA:
D 2
Pi= Pyt Py = 0t PiyUsey = PreyUnes 5+ Ap2Fy = 0, (10.36)

OTKyJIa
2 pmaxgy

Fy=| 2 o |fren Tren (10.37)
d AP2maX

e Ap, n AP,™™ — Tekyluee 1 MaKCHMAJIbHOE Pa3PeXeHIE BO BIYCKHOM
TPYOOIIPOBOIE IBUTATEIS U B BAKYYMHOM KaMepe YCYIINTENS: TPUHAMA-
ercs B pacuetax AP, = (5...7)102 MITa.
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HawubGosnbliiee pacnpocTpaHeHWe Ha JIETKOBBIX M JIETKUX TPY30BBIX
ABTOMOOWJISIX C TUAPABIMYECKUM TTPUBOIOM TOPMO30B TOJYIMIN BaKy-
YMHBI€ YCUJTUTENU C YIIPYTO3JIACTUYHBIM CIEISIIUM yCcTporicTBOM. KoHc-
TPYKLIMSI TAKOTO TUTIA YCUJIUTENEeH, YCTaHABIMBAEMbIX HAa aBTOMOOUJISIX
BA3, npusenena Ha puc. 10.25. Pabota Takoro ycunTess orvcaHa BbIIle
C TTIOMOLIBIO MPUHIIMINAIBLHOM cXeMbl, M300paxkeHHoit Ha puc. 10.24.

10.5. Perynatopbl TOPMO3HbIX CUN

[IpriMeHeHMe PeryIsITOPOB TOPMO3HBIX CUJI MCKJIIOYAET OIepeKalo-
mmee OJIOKMpOBaHUE 3aTHUX KOJIEC M MOBHIIIAET YCTOMUYUBOCTD ABIKE-
HUS 3aTOPMOKEHHOTO aBTOMOOWIIS, a TAK3Ke yIydInaeT 3¢ (eKTUBHOCTh
TOPMOXKEHHUS 3a CYeT 00Jiee palliOHAIbHOIO MCIIOJb30BaHUsI CLIEITHOM
MacChl aBTOMOOWIISI IIPU BCEX HATPY30UHBIX COCTOSTHUSX.

Perynaropbl maBjeHWS YCTaHaBIMBAIOTCS B IIPUBOJEC TOPMO30B
3aIHMX KOJIEC Y CHIKAIOT BEPOSITHOCTb MX OJIOKMPOBAHUS Ha CYyXOM
acdanbpre, 4TO obOecreunBaeT BHICOKYIO YCTOMYMBOCTH ABIDKEHHUS Ha
JIOporax ¢ YCOBEPIIEHCTBOBAaHHBIM ITOKPHITHEM. KOoppeKTrpyst COOTHO-
LIEHKE JaBJICHUI B IIPUBO/IE IIEPEIHUX U 3aIHUX TOPMO30B, PETYJISITOPbI
TOPMO3HBIX CHJI TIOJTHOCTHIO HE MCKITIOYAIOT BO3MOXKHOCTH OJIOKMPOBa-
HUS KOJIeC B OTVIMYKE OT ITPOTUBOOJIOKMPOBOYHBIX YCTPOMCTB. OTHAKO
JMOCTAaTOYHO BBICOKAsI 3(PPEKTUBHOCTH MPU MPOCTOTE KOHCTPYKIIMU U
MaJIOM CTOMMOCTH OIIpeAe/IiIa BeChMa IIIMPOKOE NX pacIIpOCTpaHeHNUeE,
0COOEHHO Ha JIETKOBBIX aBTOMOOMIISIX.

Hecmotpst HAa MHOTOYMCIIEHHOCTh KOHCTPYKTUBHBIX PEIICHUIA Ta-
KHNX YCTPOMCTB, OOIIHOCTh (DYHKIIMOHAJIBHBIX IPU3HAKOB ITO3BOJISICT
CHUCTEMATU3UPOBATh X B HEOOJIBILIOE KOJMYECTBO IpyIt (puc. 10.26).

| PerysiTopbl TOPMO3HBIX CHJI |

—

Knanansl-orpanu4ureny | | Knanansl-pesyKkTops | PenyxTopsl naBnenus
l><_l C JIy4eBOM XapaKTepUCTUKON
C noCTOSHHOM TOYKOI C nepeMeHHOIt TOUKoiH
BKJIIOUEHHS BKJIIOUEHHS

Puc. 10.26. Tumnsl 1 Ki1accudUKaLust PeryIsiTOPOB TOPMO3HBIX CHIT
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B mipuBo/ie TOPMO30B JIETKOBBIX aBTOMOOMJIEH HALIUTU TIPUMEHEHME
PEeryJIsITOPhI NaBleHUs (KJIalaHbl-OrpaHUYUTEIN U KJIamaHbl-peayKTo-
PBbl) ¢ KYyCOYHO-JIMHEIHON XapaKTepUCTUKON PEeryaupoBaHUs TOPMO3-
Hbix e (puc. 10.28...10.37); B mpuBoie TOPMO30B IPY30BbIX aBTOMOOU -
Jiel cpeHe v 001b1I0H TPY30TOIbEMHOCTH MTPUMEHSIIOTCS PETYJISITOPI
C JIy4eBOI1 XapaKTepUCTHUKOI peryaupoBaHus (puc. 10.38).

P

A 4 *

ANAN
\ 2/

Puc. 10.27. KnamaH-orpaHU4MTENb C IOCTOSIHHBIM JaBJICHUEM
cpabarbiBaHus (THUII 1)

Knananvi-oepanuuumenu, HaCTpOSHHbBIE HAa ITOCTOSIHHOE AaBJICHUE
cpabaThIBaHMsI, B KQUECTBE YIIPABJISIONIETO CUTHATA UMEIOT TPUBOTHOE
nasieHue (puc. 10.27) wiu 3amenieHue TopMmoxeHus (puc. 10.28). Or-
paHUYMUTEIM, HACTPOEHHbIE Ha IIOCTOSIHHOE JaBjieHue cpadaThIBaHMS
(puc. 10.27), npeacrapiisitoT coboit KiianaH 1, onuparoiuiicss Ha mpyXKu-
Hy 2, TIpeIBapUTeIbHOE CXXaThe KOTOPOIl OIpenesisieT MOMEHT BKIIIOYe-
Hust. [Ipy OTKPBITOM KilanaHe JaBJI€HUE HA BXOJE PETYIATOPA p, PABHO
JaBJIEHUIO Ha BbIXOzE p,. [Ipy nocTvkeHnK naBieHUs cpabaThIBaHKS CUIA,
JEHCTBYIONIAs Ha KJIanaH |, mpeogosieBaeT CUIy YIIPYTOCTH MPYKUHBI 2,
B pe3yJibTaTe 4ero KijamaH 3akpbiBaercs. JlajibHeiillee yBelndeHue 1aB-
JIEHUA p| IPOMCXOAUT IIPU MOCTOSHHOM 3HAYEHUU NABJICHUA P,

B knamaHe-orpaHuuuresie uHepLyuoHHOTro Tuna (puc. 10.28) cpa-
OaTbiBaHME HACTPOEHO Ha olpeneieHHoe 3amemieHue (3...4 m/c?)
COOTBETCTBYIOIIMM BBIOOPOM Macchl miapa | u yria HakjJIoHa o IU-
JIMHIPUYECKON pacTOYKHU B Kopiryce 2. 10 YCTaHOBJIEHHOM BEJIMYMHbBI
3aMelJIeHUs] KjlalaH 3 TaKoro peryjsiropa OTKPBIT U 00ecIieurBaeTCs
PaBeHCTBO p, = p,. [Ipn 10CTMKEHMM 3aJaHHOTO 3HAYEHMS 3aMEITIEHUS
TOPMOXEHHMSI B pe3yjibTaTe CMEIIeHMsI MHEPLIMOHHOM Macchl 1 KianaH 3
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3aKpbIBaACTCA pr}I(I/IHOfI 4, IIOCJIC YETO POCT AJaBJICHUA B MaruCTpajiu 3a-

JHUX TOPMO3O0B IIPEKpAIacTCA.

Puc. 10.28. KitanaH-orpaHUYUTENb € TIOCTOSTHHBIM 3aMelJIeHeM

cpabarbiBaHud (Tuil 1)

OrpaHnInTeN JaBICHUS ¢ (PUKCUPOBAHHON TOYKOM CpabaTHIBAHUS
obecreurBarOT XapaKTepUCTUKY BMIA, IMOKazaHHOro Ha pwuc. 10.29.a.
Takoii peryisiTop He o0ecleYuMBaeT ITOJIHOE MCITOJIb30BaHME CLICITHbBIX

BO3MOXKHOCTEH 3a[HMX KOJIEC, YTO MPUBOANT K CHIDKEHMIO TIOKa3aTesieit
adekTuBHOCTH TOpMOXKeHMs . OMHAKO ITPY HAJIMYMHY TAKOTO PEryisiTopa
YCTONYMBOCTD JABIIKEHMS 3aTOPMOKEHHOTO aBTOMOOMJIS ITOBBITIIAETCS.

a)

B A

6)

f—

P

0

P

Puc. 10.29. XapakreprcTUKy OrpaHUIUTENS JaBiIeHus (TUII 1):
a — ¢ (GPUKCUPOBAHHOM TOYKOM CpabaThiBaHMUSI;
0 — ¢ TIepeMeHHOI1 TOUKOIi cpabaThIBAHUS
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st ynydiieHust TpUcrocadbMBaeMOCTH OTPAaHUYUTEEH JaBICHUS
K U3MEHEHUIO MOJHON Macchl aBTOMOOWISI WM Harpy3ku Ha KoJjeca
3a[IHETO MOCTa UX COEAVHSIIOT YIIPYTUM 3JIEMEHTOM C IMOABECKOU 3aIHUX
koutec. B takom perynsitope (puc. 10.30) yripyruit anemeHT | uepes Tos-
KaTesb 2 BO3IEUCTBYET Ha KjaraH 3, rnepeMellaloluiics BHyTpU Kop-
nyca 4. JlaBneHue cpabaTbIBaHUSI TAKOTO PETYISATOPA OINpenesisieTCs Be-
JIMYUHOU NepopMalivu yrpyroro 3jieMeHTa CBsI3U 1, a clieqoBaTebHo,
W3MEHEHUEM Harpy3ku Ha Koseca. Takue peryiupyloiimne yCTpoicTBa
peainu3yloT XapaKTepUCTUKY, COCTOSIIIYI0 U3 CEMECTBA TOPU3OHTAIb-
HbIX IIPSAMBIX (puc. 10.29,0).

| P

NI

1 ' &

k :
] Vzll | &)

Puc. 10.30. KnanaH-orpaHu4uTe b ¢ MepeMEHHOM TOYKOI cpadaThIBaHMSI

Jlydniee mpuOMMkeHWe K KPUBBIM MICAJIBHOTO pacIpene/IeHus
TOPMO3HBIX CHJI IOCTUTAETCS 3a CUET YCTAHOBKU PeOyKmopoe 0asaeHus,
YMEHBIIAIOIIUX TEMIT POCTA JABJIECHMS Ha BBIXOAE (p,) MO OTHOLIEHUIO
K I3MEHEHUIO IaBJIEHNs Ha BXOZE (p,).

Penykropel maBieHus ¢ (PUKCUPOBAHHON TOYKOM cCpabaThIBaHMS
(puc. 10.31), obecneuunBarolme xapakrepuctuky tuna 2 (puc. 10.32,a),
coiepxar B KOHCTPYKUMM AuddepeHnanbHblii (CTyIeHYaThlil) mop-
IIeHb 2, TTOMXKAThIN MPYXXMHOI 1 U compuKacaloumiics ¢ Kopirycom 4
TIOBEPXHOCTHIO CTYIIEH! MEHBIIIETO AMaMeTpa. B MCXOMHOM MOJTOKeHUT
KJ1anaH 3 OTKPBIT U MAarMCTPaI 33 JHUX U MTEPETHUX TOPMO30B CO00IIIa-
I0TCSL MEXITY COOOIA; B 3TOM CIIy4ae p, = p,.

IIpn mocTKeHWM HABICHUS BKIIFOUCHUS, OIPEHEIIEMOTO CHIION
MPEeBAPUTEIHLHOTO CXATHUST TIPY>KUHBI 1, IMOPILIEHb 2 CMEIIAeTCss BHU3 U
Ki1amnaH 3 3akpbiBaeTcs. JlaabHe R poCT AaBJeHUSI HA BXO/E BbI3bIBAET
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o0paTHOE cMellleHre TIOPIITHS M OTKPBITHE KJIaraHa 3, B pe3y/ibTaTe yero
JOTIOJTHUTENILHBIN 00BEM KMIKOCTH ITOCTYITaeT B MarucTpajb 3aTHUX
TOpMO30B. [Ipy HENMPEPHIBHOM M3MEHEHUU p, YCTAHABIMBAETCS IMHAMU -
YecKoe paBHOBECHE TOPIIHS 2 C OMpe/eIeHHbIM OTKPBITUEM KJlaraHa,
00eCneYMBaIOLIMM PEAYLUMPOBAHUE KXUIKOCTH, ITPU KOTOPOM p, < p,.

od

Puc. 10.31. PenykTop naBneHus ¢ puKCUPOBAHHOUN TOUKOM
cpabarbiBaHus (TUII 2)

a 6
B4 ) BA )
p2 P - a
P, @
) R P PO P

Puc. 10.32. XapakTtepucTUKU peayKTopa JaBiaeHus (Tym 2):
a — ¢ (PUKCUPOBAHHOM TOUKOM cpabaThbIBaHUS; 6 — C TIEPEMEHHOM TOUKOI
cpabaTbIBaHUSI
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Ha cragmu pocra papieHus Ha BXO[€ p, KJamaH 3 peryjisTopa
(puc. 10.33), coob1arouuii Mexay co0oii MPUBOI MEPEAHUX U 3aTHUX
TOPMO30B, OYAET OTKPHIT 10 TeX ITOP, ITIOKA CWJIbI, IEHCTBYIOIIME Ha TIOP-
IIEHbB 2, YIOBJIECTBOPSIOT HEPABEHCTBY

2 52 2
.erFﬁFTP + Fpp > ps .%, (10.38)

rae D, d — 60JIbIINiIT 1 MEHBIINI TuaMeTphl AU depeHIINaTbHOTO ITop-

P

ILIHS; Fy — CHUJIa yIPYTOCTU TOPCHOHA 4 CBA3M ¢ TIOABECKOM; F,, — cuma
TPEHMsI MEX]1y TIOPIIHEM 2 M KOPITyCOM peryisropa 5; F , — cuia ynpy-
TOCTHM BHYTPEHHEH IIPYXUHEI peryisitopa 3.

IIpu 5TOM nmaBieHUE Ha BXOJE M BBIXONE PEryJiATopa OIMHAKOBOE,
TO €CThb p, =p,.

B perymsTope ¢ BHemHUM yIpyruM ameMmeHToM (puc. 10.33) cuma
BHYTPEHHEI1 PYXKUHBI F};, B CPABHEHUN C CUIIOI F Masia, [I03TOMY €10
npeHeOperaoT. HaHeceHne cMa3Ku Ha MOBEPXHOCTH TOPIIHS 2 B €T0
COIPSIKCHUH C KOPITYCOM S TIO3BOJISIET CYIIICCTBEHHO CHU3UTD CHITY Tpe-
Hua F, v u3 HepaeHctsa (10.38) e€ nckimounts. Toraa naHHoe Hepa-
BEHCTBO YIIPOCTUTCSI 10 BUAA

oD?* —d?) nD?
4

J71s peryIaTopoB DaBIeHUs ¢ PUKCHUPOBAHHOMN TOUKOI cpabaThIBa-

Fy+p (10.39)

Hus (puc. 10.32,a) BHEIIHSST YIIPYroCTh OTCYTCTBYET, TO €CTh Fy =0,a
cuJla BHYTPEHHEN MPYXMHBI 00eCclIeYyrBaeT 3aJaHHOe JaBjieHue cpada-
TBIBAaHUS peTyisiTopa. [Jig TaKoro peryisTopa JaBIeHUs HepaBeHCTBO
(10.38) mpuHUMAaET B/,

w(D?* - d? nD?
-%)+FHP > Py (10.40)

an/I PaBCHCTBC CUJI, I[CﬁCTB}ﬂOH.[I/IX Ha IMOpIIC€Hb CO CTOPOHLI BXOda

1

M BbIxoaa, kiamnad 1 (puc. 10.33) 3akpbIBaeTcs1, pa3o01ast Mexay coooii
TIPUBOJ MEPETHNX 1 3aTHUX TOPMO30B. [IprpaBHSIB gaBJIcHNUE B IIPUBO-
Ji€ p, U1 p, NaBJICHUIO CpabaThIBAHUSA PETYIATOPA, MOXEM HANTH BETMYM -
HY 3TOTO AaBJICHUS:

JIJIS1 PETYJISITOPOB AABJIEHUSI C YIIPYTUM DJIEMEHTOM CBSI3M C IMOABEC-

KoM Kosec
4. Fy

p_ .
¢ n'd29

(10.41)
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JUTSL pelyKTopa AaBJlIeHUs ¢ GUKCUPOBAHHON TOUKOU cpabaThIBaHUSI

uc. 10.32,
(p a) 4 Fyp

n-d?
Heobxonumo otMeTuTh, yto ypaBHeHus (10.41) u (10.42) MOryT OBITH

P (10.42)

HCIOJIb30BaHbI MIPU OMpPEIeICHUN AaBJICHUsT cpadaTbhiBaHUsI KJlalaHOB-
OrpaHUYUTEIICH IIEPEMEHHOM WU MIOCTOSTHHOM TOYEK BKIIIOYEHMSI.

Boubiioe pacrnpocTpaHeHre Ha JIETKOBBIX W JIETKMX TPY30BBIX aB-
TOMOOUJISIX TIOJIYYMJIM PETYJISITOPbl TOPMO3HBIX CUJI TUIIA KJlallaH-pe-
IYKTOP, CHAOXEHHBIC YIIPYToil CBSI3BIO0 C IMOABECKOM 3agHMX KOJIeC
(puc. 10.33). YhnpapasitollMM CHUTHAJIOM TaKOIO PEryjasiTopa SIBJISIETCS
M3MEHSIOIIAsICS HAarpy3Ka Ha 3alH1e KoJieca aBTOMOOUJISI. DTU peryJisi-
TOpPBbI 00ECIEYNBAIOT KYCOUYHO-JIMHEMHYIO XapaKTePUCTUKY, IIPEICTaB-
JieHHyto Ha puc. 10.32,6. B m110060ii KOHCTPYKILIUM TaKOIro peryssTopa
nudbepeHIIManbHbIN MOopIIeHb 3 pa3MelleH B KopItyce 2 1 YIIPYyro CBsI-
3aH C IIOJBECKOM 3aIHUX KoJieC TOpcrOHOM (puc. 10.34) win npyXuHoi
(puc. 10.35), miapHUpPHO COEAUHEHHBIMU C OAJIKOI BeIy1llero MOCcTa Uin
pbIUaroM MoJBecKu. B perysiropax MOryT UCIOJIb30BaThCsl KiamaHbl C
3aTBOPOM B BHJE Pe3MHOBOTO yiioTHeHus (puc. 10.33,a) unu 3aTBopa
mapukoBoro tumna (puc. 10.33,6). I[Ipu aTom HauboJiee YETKYIO OTCEeU-
KY U OBICTPBII TTEPEeXO]] K PEXUMY pelylIMpOBaHUsI 00eCIeunBaoT Kia-
MaHbl, KOTOPbIE HE UCIIOIb3YIOT B KAUECTBE 3aTBOPA CaM CTyIEeHYAThIiA
MOpIIeHb, HAIIPUMep IIapUKOBBIE.

43 2\ 1
i A 4/3
¥ =y T
S 2 B
J H - : EE &
Ny
5/ J

Puc. 10.33. Peryasarop TOpMO3HBIX CWJI C IEPEMEHHOI TOYKOI cpabaThiBaHUS
aBToMoOwmiIeit BA3: 1 — kiamaH; 2 — CTyneHYaThlii MOPIIeHb; 3 — MPYXKUHA;
4 — TOPCUOH; 5 — KOpITyC
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Puc. 10.34. Yripyro-nepenaTouHblii MEXaHU3M PETYJIITOpa TOPCUOHHOTO TUTIA
(BA3): 1 — TopcuoH; 5 — perynarop; 7 — KpOHIITEHH KPETUICHUS

Puc. 10.35. Ynpyro-nepenaTouHblii 3JIeMEHT peryJsaTopa TUIIA «ITPYKUHA
KpydeHust» («MocCKBUY»): 1 — MpykKuHA; 2 — CTOIKA; 3 — KPOHILUTEIH
KperuieHus K 6aike MocTa; 4 — KOPOMBICTIO; 5 — PEeTysITop;

6 — peryJTMpoOBOYHbBIN BUHT

PacnpocTpaHeHue Ha JIETKOBBIX aBTOMOOWJISIX JBYXKOHTYPHBIX,
I'-00pa3HbIX WM AUATOHAIBHBIX CXEM pa3fesieHus] MPUBOAa TOPMO30B
TP HETTPEMEHHOM YCTAHOBKE PETYJIITOPOB TaBJIICHUS 3aIHUX TOPMO30B
SIBUJIOCH TOJIYKOM K pa3pabOTKe KOHCTPYKIIMM ABYXCEKIIMOHHBIX PETY-
JIAITOPOB TOPMO3HBIX CUJL.

Ha puc. 10.36 mpuBeneHa cxema ABYXCEKIIMOHHOIO DpEryJsiTopa
TOPMO3HOI'O YCHJIMSI C TIOCTOSTHHOM TOYKOM BKIIIOUueHHUs. B xopiryce 2
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peryJisiTopa UMEIOTCS BIYCKHbIE OTBEepCTUS 14 U 15, cBsI3aHHBIE C CEeK-
LUSIMU TJIaBHOTO LIMJMHApPA, U BLIMYCKHBIE oTBepcTUst 34 1 36, cBsI3aH-
HBbIE COOTBETCTBEHHO C LIMJIMHAPAMU IIPABOT0O U JIEBOI'O 3aIHUX KOJEC.
KMaKocTh B KOHTYpPBI IPUBOAA 3aTHIUX TOPMO30B ITPU TOPMOKECHUH T10-
JlaeTcsl uepe3 3a30Pbl MEXAY YIUIOTHUTEIbHBIMU MaHxkeTaMu 44 u 45 u
BbICTYIIaMU 5A 1 55 OANPYKMHEHHBIX 30JI0THUKOB 64 1 65. [leiicTBU-
€M XHMIKOCTH Ha TOPIbI MIyHXKepoB 74 1 75 nopiuau 64 u 65 cMenia-
IOTCSl TIPOTUB YCUJIUS TIPYKWH; TIPU 3TOM BBIOMPAIOTCS 3a30Pbl MEXITY
BeICTYyaMu 54 1 55 u cooTBeTCTBYIOIIMMU MaHkeTamu 44 u 45. Tlocne
cpabaThIBaHMSI KJIAITAHOB Kaxkaas M3 ABYX CEKIIM TaKOTO peryisitopa
obecrieynBaeT OrpaHWYEHUE NaBJCHUS B MPUBOAE 3aTHUX TOPMO3OB.
OTKa3 0IHOro U3 KOHTYPOB He BIMSET Ha pabOTOCIIOCOOHOCTD IPYToro.

Py |34 NG
6A i
= 75
NN ' :
XX i 55
N ™l q
+
AT RS
0 p- ¢4 4
1 M N .
44 S% -
5'4 ot 5.\‘_‘
7A H \2
te Al35 45

Puc. 10.36. JIBYXCEKIIMOHHBII PEryJISITOP TaBJICHUS
C TIOCTOSIHHOM TOYKOI cpabaTbhiBaHUS

PaccMOTpeHHBIN TIPUHIMUIT MapaiIeIbHOTO COCAWHEHUST CEKIINIA
peryyisiTtopa MOXeT ObITh MCIOJb30BaH U B KOHCTPYKIIMSX C MEpPeMeH-
HOW TOYKOW BKJTIOYEHUS.

Boiee KoMITakTHa KOHCTPYKIIMS IBYXCEKIIMOHHOTO PETYISTOpa
C TMOCJeNOBaTeJIbHBIM COENUHEHUEM CEeKIWMi B OJHOM KOpIyce
(puc. 10.37). B 3TOli KOHCTPYKIIMM INTOK 8§ PETryIsiTopa KOHTAKTUPYET
C peIYaroM 9, yrpyro CBSI3aHHBIM C TIOABECKOI OJHOTO M3 3aIHUX KOJIEC.
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B kxauecTBe mepBOii CEKIIMU MCITONB30BAaHBI ICTAId OTHOCEKIIMOHHOTO
peryngTopa aasieHusi BA3. Knamnan 3Toit cekiiun oopa3oBaH YIIJIOTHU-
TEJIbHBIM KOJIBLIOM 2 ¥ OYPTUKOM 3 CTYIIEHYATOr'o IMOPIITHS § ¥ IIPU CBOEM
cpabaThIBAaHNH O00CCIIeUNBACT XapaKTepucTuKy tua 2 (puc. 10.32,0).

Kranax BTopoii CeKIIMY COCTOUT U3 TTOANPYKMHEHHOTO IapuKa 4 1
1maiosl ¢ cemsiom 5. [pu cpabaThiBaHUM KJlanlaHa MEPBOM CEKIIMU TOJI-
KaTesib 6 0CBOOOXIAET IIAPUKOBBINA KiIamnaH 4, KOTOPbIA 3aKpbIBAETCS.
ITpu nepeMeleHUSIX TTOPIITHS 8 IIIApUKOBBIN KJIallaH 4 cenuT 3a pado-
TOM IMepBOii CeKLIMM, o0ecreurBasi, B CBOIO O4epellb, peaylupoBaHue
KMIKOCTHU TI0 TOH K¢ XapaKTepucTuke. Kaxkmas U3 ceKumit 00CITyKu-
BaeT OIHO U3 3aHUX KoJjiec TIpu ['-00pa3HOM 1 TuaroHajJbHOM pasfelie-
HUU IIPUBOJA WIKM CBOI KOHTYP MPU ABYXKOHTYPHOI MaruCTpaIu.

Puc. 10.37. Perynsrop ¢ mepeMeHHOI TOYKOI BKIIOUEHUS
Y TIOCTIEIOBATEIbHBIM PACIIONIOXKEHUEM CeKIINU

B mHeBMaTMUYEeCKOM MPUBOAEC TOPMO30OB YCTAHABIMBAIOTCS PETy-
JIITOpBl TOPMO3HBIX cua (puc. 10.38,a) ¢ aydyeBoil xapaKTepUCTUKOM
(puc. 10.38,6). Cxema nmokasbIBaeT B3aMMHOE MOJIOXEHUE AeTaleil pe-
TYJISITOpa TP OTCYTCTBUU TOPMOKEHMS. TOpMO3HBIE KaMephl Bepe3 BbI-
BOJ, B, TpyOUaThIil TOJIKATENb 4, TOPEL] KOTOPOTO He KacaeTcs KiamnaHa 1,
BbIBOA, b coob1aroTes ¢ atMmocgepoii.
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B kopryce 10 perynsitopa 3axaTbl Kpasi MeMOpaHbl 6, B LIEHTPe KO-
TOPOI 3aKpeIlIcH TTOPIICHb 2, MMEIOIINIA pagralbHO PacIIONIOKECHHEIE
pebpa 3. B BepxHeii yacTu Kopriyca peryJisitopa UMeloTcs pedpa 5, KoTo-
pble MOI'YT BXOAUTDb MEXIY pedpaMu MOPILLIHS.

ot et

a) 0)
Puc. 10.38. [THeBMaTUUYeCKUIT peTyJIaTop (a) ¢ Iy4eBOi XapaKTepuCTHUKOI (0)

ITpu TOpMOXEHUY BO3YX MOJ NABIEHUEM P, YEPE3 BbIBOA A 3aCTaB-
JISIeT MOpILeHb 2 1 MeMOpaHy 6, 3aKpeIIeHHY0 Ha MOpIIHE U KOPITyCe,
onyckatbcs. [1py 3ToM MopilieHb CAAUTCS Ha TMOJbI ToJKaTe b 4, rpe-
pbIBasi CBI3b TOPMO3HBIX KaMep ¢ atMocdepoit. JlanbHeriiiee ormycka-
HUeE TIOPIITHS 2 BBI3BIBaET OTKPBITHE KJIammaHa 1, BCIEACTBHE YeTO CxKa-
ThI BO3IyX HAUMHAET MOCTYMNaTh Yepe3 BbIBOA B B TOPMO3HBIE KaMephl.
OmIHOBPEMEHHO CXXaTbIii BO3MYX MOCTYIIAeT B IMOJIOCTh IO MeMOpaHy 6,
YTO 3aCTaBJIICT MepPeMeIIaTbCsd MeMOpaHy BBEPX IO TeX ITOP, MOPOETCS,
OCTaBasICh B KACAHWUM C TOJIKATEEM 4.

3aKkpbITUE KJamaHa COOTBETCTBYET PABHOBECHOMY ITOJIOKEHUIO
TOPIIIHSI, TIPY KOTOPOM YCHJIME, CO3IaBacMOE CXKAThIM BO3AYXOM Ha
MOPIIEHb CBEPXY, CTAHET PaBHBIM YCUJIMIO, CO3IaHHOMY CXaTbIM BO3-
IyXOM Ha MeMOpaHy cHu3y. COOTHOIlIEHWE AaBJACHUI MpU 3TOM OyneT
OITPEIEIISITHCSI COOTHOIIIEHWEM TIIOIIAAN TTOPIITHS M aKTUBHOM TIOIIA-
1 MeMOpaHbI, KOTOpasi MEpeEMEHHA 1 3aBUCUT OT TTOJIOXKEHUSI MOPIITHS.
Korna nopiiieHb HaXoaAUTCS BBEPXY, €ro pedpa He KacaroTcsi MeMOpaHbl,
KOTOpasl B 3TOM cJIy4yae JIEXKUT MOJTHOCThIO Ha pedpax kopmyca. B atom
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MOJIOXKEHNM aKTWBHAS TUIOIIAAb MEMOpaHBl MPaKTUIeCK HUYTOXHA.
ITpu orrycKaHWYM TMOPIIHS eTo pedpa HAYMHAIOT OIMMpPaThCsT Ha MeMOpa-
HY, KOTOopasl IIpyd 3TOM OTXOJUT OT pedep KopItyca, — aKTUBHAs IIOIIAIb
MeMOpaHbI YBEIMINBACTCS.

ITpu moJTHOM Harpy3Ke aBTOMOOWIISI PHIYaKHBIN TIPUBOIL PETYJISITO-
pa, BO3AEUCTBYIOLIMIA TIPU MOMOILIM KyJIauKa 7 Ha TOJBIA TOJIKaTelb 4,
TepeMECTUT ITOCICIHUIM B BepXHee IOJIOKeHHe. B 3ToM mojoxXeHnn
OTKPBITHE KJlallaHa | TTpOM30MIeT TP BepXHEM ITOJIOXKEHUM TTOPIITHS,
KOrja ruioiiaab MeMOpaHbl MUHMMaIbHas. [ToaToMy paBHOBecHe OymeT
JOCTUTHYTO TP MaKCUMAaJTbHOM 3HAYeHUM JaBJICHUS IO MEMOpPaHOIA.
ITpy yMeHBIIIEHUN Harpy3KH, KOTIa PACCTOSTHE MEXIY PEryJISITOPOM,
3aKpETUICHHBIM Ha Ky30Be, M 3aIHUM MOCTOM YBEJIMUMBAETCS, PhIlUyaK-
HBIIl TIPUBOI PETYJISITOpa 3acTaBiIsIeT KyJAa4oK 7 OIYCKAThCS BMECTE
¢ TonkarejieM 4. I1pu TopMOKEHMY IJTsI OTKPBITUS KJTariaHa | MmopIIeHb
BMecCTe ¢ MeMOpaHOIi JOJKEeH OITyCTUThCS Belien 3a TojkareiaeM. Cle-
JIOBaTeIbHO, PABHOBECHOE TTOJIOKEHME OYICT JOCTUTHYTO ITPU OOIBIICH
AKTUBHOW ITIIOIIAAM MeMOpaHBI, YTO COOTBETCTBYET OIpEIcICHHOMY
COOTHOIIIEHUIO TaBJICHU B BbIBonax A u B.

PaBHOBeCcHOe cocTOsTHME, KOTa KiIarmaH 1 3aKpbIBaeTCs, OIpeaess-

€TCA BbIpAXKCHUEM 2
P lndn — p deM

4 4 (10.43)

rae d — nMameTp TMOpIuHs; d — nuameTp MeMOpaHbl; k — KoabbuLu-
SHT TIPOTIOPIIMOHAIBHOCTH, OIIPEIACIISIONINIA aKTUBHYIO TIIOIIAIh MEM-
OpaHbI W 3aBUCSIIIMI OT ITOJIOXEHUS TOJIOTO TOJKaTeNs 4, CBI3aHHOTO
C PBIYAXKHOM CUCTEMON.

[lepemaToaHOE YMCIIO PETYIISITOPA XapaKTePU3yeTCsl TAHTCHCOM yTJiia
HaKJIOHA PeTryJISITOPHON BETBU HAll TOPU30HTAIIBHOM OCHIO

P d;
v n d,

Perynstopbl TOPMO3HBIX CHJI OOECTIEUMBAIOT Olepexaroliee 0Ji0-
KHUPOBaHUE MEPEIHUX KOJIEC MPU IKCTPEHHBIX TOPMOXKEHUSIX, CHUXKA-
0T BEPOSITHOCTh OJIOKMPOBAHMS 3aJHUX KOJIEC, TEM CaMbIM ITOBBIIIAS
YCTOMYMBOCTh aBTOMOOWISI. OMHAKO OHM HE TapaHTUPYIOT OTCYTCTBHE
onokupoBaHus Kosiec. HegoTopmaskuBaHue 3aJHUX KOJIEC CHUXKAET CTe-
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TIeHb MCITOJIb30BAaHUS CLIEITHOM MaCcChl aBTOMOOWIISI M, COOTBETCTBEHHO,
3 (HEKTUBHOCTh TOPMOKEHUSI.

K 6onee appeKTUBHBIM U 0€30TIaCHBIM CpPEACTBAM TOPMOXKEHUS
aBTOMOOWJISI OTHOCSITCSI aHTUOJIOKMPOBOUHBIE cuctembl (ABC).

10.6. AHTUGNOKNPOBOUHDbIE CUCTEMbI

10.6.1. Ha3HaueHue, TUMNbl 1 pa6oTa aHTUGNOKNPOBOYUHbIX CCTEM

AHTHUOJOKMPOBOYHAS CHCTeMa MpelHa3HauyeHa i UCKIIOYEHUS
0JIOKMPOBaHUS KoJjec MpU TopMoxkeHur. CucteMa aBTOMaTUIECKU pe-
TYJIMPYeT 3HaueHUsI TOPMO3HBIX MOMEHTOB Ha KoJiecaX aBTOMOOWJIS,
obecrnieunBas onTuMaabHoe ero TopMmoxeHnue. Hausbiciuuit acbexrt ot
npuMeHeHust ABC npocTuraercst Ha CKOJb3KUX MOKPBITUSIX, TIe aBTOMO-
01 0COOEHHO TTOABEPKEeHBI 3aH0caM. D (HEKTUBHOCTh TOPMOKEHUS
noBeimaeTcs Ha 10...15%; aBToMOOMIIL COXpaHSIET YIIPaBISIEMOCTh U yC-
ToiYMBOCTh. [Ipu TOPMOXKEHMHU Ha CyXOM achalbTOOETOHHOM TMOKPbI-
THUM TAKOTO COKPAIICHUSI TOPMO3HOTO ITyTH MOXKHO 1 HE TIOJYINTh.

M3BecTHO, 4TO KOMOULIMEHT CLUETUIEHUS IIWH C TOPOTroii 3aBUCUT
HE TOJIbKO OT TUIIa U COCTOSHUS JOPOXHOTO MOKPBITHA, HO U OT IPYTUX
(akTopoB. B yacTHOCTH, Ha BeTMIMHY KO3(P(PUIIMEHTA CIICTICHUS BT -
sIeT CKOPOCTb KOJieca IMpY TOPMOXEHUHU, a TAKXKe CBOMCTBA 2JJaCTUYHOMN
mmHbl. Ha puc. 10.39 npuBeneHa rpacduyeckasi 3aBUCUMOCTb K03 du-

R
LIMEHTA CLIETUIEHUS % =Py oT ko3(duiMeHTa CKONbXEeHUS S.

Z
OTtHocUTeIbHAs CKOPOCTb CKOJILXKCHHA INWHBbI ONPEACIACTCA U3

BbIpaKC€HUA
— VA — O T
b
Va

rae V, — CKOpoCTb aBTOMOOMIISI; ® — YIJIOBasi CKOPOCTh TOPMO3HOTO

N (10.45)

KOJIeCa; ', — PaIMyC KaueHus KOJeca.

W3 rpadpuka BUIHO, YTO TIPU HEKOTOPHIX 3HAYCHUSAX S = SKp
KOO OULIMEHT ¢ MMeeT MakCHMaibHOe 3HayeHue. Ui GoJbLIMHCTBA
JIOPOXHBIX TIOKPBITUI MAKCMMaJIbHOE 3HAYEHUE @ HAXOAMUTCS B Mara-
30HE M3MEHEeHUsI KO3 UIMEeHTa CKOJIbXEHUS SKp=O,1...O,3. B stom
nvarnasoHe 6 Koa(phUIIMEHT CLEIUIeHUsI B MOIEPeYHOM HalpaBlIeHUU ®,
MMeeT BBICOKOE 3HAUCHHME, ITO 00SCITeUnBaeT YCTOMIMBOCTD IBVKCHUS ITPH
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neiictBun 00KOBbIX cuil. [1pu mOBeIeHUM KOJeC 10 COCTOSTHUS OJIOKMPO-
BaHWs KOO(OULIMCHTBI CLETUICHUSI ¢, 1 ¢, CHIDKAIOTCS, A CIIE0BATEIBHO,
CHIKAIOTCS 3G (PEKTUBHOCTh TOPMOKEHUS 1 YCTOMYMBOCTD ABMXKECHMSL.

PP,
08 \/ ?\

P"/ Pz

ﬂh/ RN

AT

0 20 40 60 80 S%

Puc. 10.39. 3aBucuMocTb KO3(hOUIMEHTOB CLETUICHUS
B [IPOJI0JILHOM HAIPAB/ICHUH @, U B IIONIEPEYHOM HATIPABICHUHU ¢,
OT KO3(pDULIMEeHTA CKOJIBbKEHUS S

OcHoBHoi1 3anaueit ABC sBisieTcs: moamep>XKuBaHUe B IPOLIECCe TOP-
MOKCHUSI OTHOCHUTEILHOI CKOPOCTH CKOJIBXKEHUS KOJIEC B Y3KOM TIpejie-
Jie BOJIM3Y 3HaYEeHUI SKP, obecrieyrBaroliee ONTUMATbHBIA PEXUM TOP-
MokeHUsI. 1St 3TOol 11 HeoOXOMMMO aBTOMATMUECKU DPETyJIMpOBaTh
B TIPOIIECCE TOPMOKECHUS IIOABOIUMBIN K KOJIeCaM TOPMO3HOI MOMEHT.

WUmeetcss MmHOro pazHooOpa3Hbix KOHCTpyKuuii ABC u cxem mx
pa3MenieHus Ha aBTomobuae. Ho He3aBUCMMO OT KOHCTPYKILMU Jtr00ast
ABC noyxKHa BKIIIOYATh CJIEAYIOIIUE 2JIEMEHTDI:

damuuxu, yHKIMEN KOTOPBIX SIBJSIETCS Bblgaya MH(GOpMaLUU 00
YIJI0BOI CKOPOCTH KoJieca, 3aMeIJICHUH aBTOMOOWIISI 1 KOJieca;

2AeKMPOHHbLI 010K Yynpaesenus, TPUHUMAIONINN WH(HOPMAITUIO OT
JNaTYMKOB, JOTUYECKN 00pabaThIBAIOIINI €€ U TTONaI0IIMii KOMaHIy UC-
TTOJTHUTEIBHBIM MEXaHU3MaM;

UCHOAHUMENbHbBIE MEXAHUMbL UAU MOOYAAMOPbl 0a8aeHUsl, KOTOPbIC
B 3aBUCMMOCTHU OT MOCTYyIaloIIeil u3 6;10Ka yrnpaBieHUs] KOMaHIbl CHU-
JKarOT, TTOBBIIIAOT WM YASPXKUBAIOT HA IIOCTOSTHHOM YPOBHE TaBJICHUE
B IIPUBOJIEC K TOPMO3HBIM MEXaHU3MaM.

IIpoiiecc aBTOMaTUYECKOro PEryaupoBaHUsT TOPMO3HOTO MOMEH-
Ta M_ 110 3aMeUIEHUIO TOPMO3SIIIIETO KoJieca LIMKIMIECKHiA. YpaBHEHME

do,
NBAXKEHUS KoJieca 7 B pexkume TopMoxkeHust ¢ ABC omuceiBaeTcs
. t
dopmynoit
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dw
J J:M _M )
K dt T [0}

rae JK — MOMCHT MHCPIMH KOJIECA, ]‘4‘p — ]'[pel[eJTI)HI)H‘/JI MOMCHT I10 CIICIT-

(10.45.1)

JICHUIO.

C MoMOIIBIO 3TOTO ypaBHEHUST cTpouTcs Tpaduk padotei ABC

(puc. 10.40). B Hayase TOpPMOXEHHUSA BO3pAaCTaeT TOPMO3HOM MOMEHT M,

(yuactok 0—1-2), 4TO MPUBOIMUT K 3aMeUICHUIO BpallleHUs] KoJjieca

(M_> Mq}) 1 yBeamueHu1o S. OcobeHHO OBICTPO 3aMeyIeHre BO3pacTa-

€T Ha oTpe3Ke 12, rie pasHocThb (M, — Mq,) Pe3KO0 yBeJIMuMBaeTCs U3-3a

YMEHBIIIEHUSI MOMEHTAa CKOJIBXEHUS qu U BCJIGACTBUE TOTO, YTO 3aMe/l-
JIEHHE KOJIECA £_TIPSAMO TMPOIOPLIMOHATIBLHO pasHoCcTh (M, — Mw):

e = d(’OK _ MT -M

©dt J,
Peskoe 3amemieHne CBUIOETEIBCTBYET O TOM, YTO OTHOCUTEIBHOE

@ (10.46)

CKOJIb>KeHUE CcTajo 0oJibliie SKP. biok ynpaBiieHUsT B TOUKe 2 1aeT KO-
MaHJIly MOIYJISITOPY Ha CHVDKEHME TaBJIeHUs B PUBOJE TOPMO30B. Tou-
Ka 2 yKasbIBaeT Ha IEpBYI0 KOMaHIy — «ycTaBKy». Ilo 310l KomaHIe
TOPMO3HOM MOMEHT M CHUXaeTcs U B TOYKE 3 CTAHOBUTCS PaBHBIM
MOMEHTY Mw, a samennenue g = 0. 3amennenue € = (0 CTAaHOBUTCS BTO-
POIi «yCTaBKOIi», I10 KOTOPOI OJIOK YIIpaB/IeHUsI JaeT KOMaHIy MOIYJIsI-
TOPY Ha TToAep>KaHKe B IIPUBOIE TOPMO30B ITOCTOSTHHOTO JABJICHUS, a
3HAYUT, U TIOCTOSIHHOIO MOMEHTA.

My tM

S

Puc. 10.40. Ipacduk padotet ABC: 1, 2, 3, 4 — TOUKM KOMaH]T
Ha U3MEHEHME TaBJICHUS B IPUBOJIC
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JK
a KOJIECO HAYMHACT YCKOPATHCA. MakcumainbHoe YCKOPEHUEC NJOCTUTACT

B aroii paze M < Mw U 3aMmeqjieHue €; = MEHSIET 3HaK,

CBOETO 3HAYeHUs B TOUKe 4, ABJSAIOLIECHCS TpeThell «ycTaBKOM». B Tou-
Ke 4 OJIOK ympaBiIeHNS gacT KOMaHIy MOAYJISITOPY Ha YBeIMYCHUE JaB-
JIeHus1 B TopMo3HOM npuBoze. [1peactasiaeHHsbiit Ha puc. 10.40 rpaduk
TOBTOPSIETCSI, 0OecIeunBasi MoAAePXKaHUEe OTHOCUTEIBLHOIO CKOJIbXKe-
HUSI BOJTA3K SKp.

Ha puc. 10.41 npuBeneHs! rpaduKku U3BMEHEHUS TapaMeTPOB TOPMO-
KeHust Bo BpemeHU. [1pouecc paborel ABC MokeT mpoTekarhb Io IByX-
wii TpexdazHoMy mukiry. [Ipn aByxda3sHoM yIIpaBIeHUN TOPMOXKXEHUEM
aBTomMoOmIs ¢ momoubio ABC opraHusytorcst (pa3bl HapacTaHus 1aBjie-
HUS U cOpoca JaBiieHus ; Tipu TpexdasHoit padote ABC uuki ctpoutcs
CIIemyoImMM 00pa3oM: TiepBas (a3za — HapacTaHHE HABJICHUS, BTOpas
¢aza — cOpoc naByieHusl, TpeThs (ha3a — MoAaepKaHUe JaBJASHUS Ha MOC-
TOSTHHOM ypoBHe. [1pu moctpoenun anroputma padotel ABC 1o 3amen-
JIEHUIO TOPMOSSILIETO KOJIECA € TPUMEHAECTCA TPeX(asHbI LUK Kak
o0ecITeunBaroIIMii MEHBIIINI pacxo paboyero Tena B mpuBojae. OmxHaKo
TtpexdazHas AbBC nmeer 6oJiee CIOKHYIO KOHCTPYKIIMIO MOAYJISITOPA.

Puc. 10.41. I'padpuk u3amMeHeHUs TapaMeTpoB TOpMOKeHUs1 aBTomoousi ¢ ABC
BO BpeMeHU
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Bbrnok-cxema ynpasnenust ABC mpusenena Ha puc. 10.42.

JlaTyuk Kojeca

v

ITpeobpazoBarens 4acTOTHI

Juddepentmarop &, = doy/dt \ Koppexktop ckopoctu V
Jlornyeckuii 610K «ycTaBKa» Jlormueckuit 670K «yCTaBKa»
(+€) (-e)ue=0
Yeunurens Yceunurens
A 4
MonynsaTop

TopMmo3zHoi
MEXaHHU3M

Puc. 10.42. brok-cxema ynpasieHuss AbC

OdpdexkTuBHOCTh TpUMeHeHUsT ABC 3aBUCUT OT MPUHSATON CXeMBbI
pasMmeleHus: saeMeHToB. Haubonee addekTruBHa cxema ¢ YyCTaHOB-
KOl JaTYMKOB Ha KaXXIOM KoJiece, OJIOKOB YIIPaBJICHUSI U MOIYJISITOPOB
B TIPUBOJZIE K KaXXIoMy TOpMO3HOMY MexaHu3My (puc. 10.43,a). OnHa-
KO 9Ta cxema Haubosiee JOPOrocTosIiasl U CI0XHAasI 10 KOHCTPYKIUMU.
MMeroTcst cxeMbl ¢ YIPOILIEHHOM KOHCTPYKIMEN C YCTAaHOBKOM JaTuM-
KOB Ha KaXJOM 3aHeM Kojiece, a 0JioKa YIpaBJIeHUs U MOIYJISITOpa —
1711 KoJjiec 3aaHeil ocu B ueioM (puc. 10.43,6). Eime mpoiiie BapuaHT
C YCTaHOBKOI OIHOTO IaTYMKa B TPAaHCMMCCHUM, OMHOTO OJI0Ka yIpaB-
JICHUs K 3aIHUM KoJlecaM M MOIYJISITOpa B IIPUBOJAE 3aIHUX TOPMO30B
(puc. 10.43,6). Ha puc. 10.43,e npuBeneHa cxeMa, B KOTOPOIl JaTYMKU
YIJIOBBIX CKOPOCTEM YCTAaHOBJICHBI Ha KaXXKI0M KoJiece, OJIOKU yIpaBiie-
HUS 1 MOIYJISITOPBI IIPEAYCMOTPEHBI TS KOJIEC KasKIol OCH.
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r

B)

Puc. 10.43. Cxembl yctaHOBKHU 37eMeHTOB ABC Ha aBTOMOOMIIE:
X — 610k ynpasnenus; [1 — momyasitop; O — AaTYMK

10.6.2. ABC B rupponpusofe TOpMO30B

ABC Ha aBTOMOOWJISIX ¢ THAPOIIPUBOIOM TOPMO30B HCIIOIHSIETCS
B JIBYX BapMaHTaxX — C 3aMKHYTBIM KOHTYPOM, C Pa30MKHYTBIM KOHTY-
poM. 3amkuymblil (eudpocmamuueckuil) TPUBOJ pabOTAET MO MPUHIIUAITY
N3MeHEHHUs 00beMa C YCTAaHOBKOM MOIYJISITOPA C TOIOJIHUTEIPHON Ka-
Mepoii (puc. 10.44), paboTaroliero mo aByxha3zoBoMy LIMKITY.

IlepBas ¢aza — HapacTaHMe JaBIeHUS: OOMOTKA JIeKTpoMarauTa |
OTKJIFOUCHA OT MCTOYHMKA TOKa. SIKOph 3 ¢ IIyHXKepoM 4 HaXOTUTCS
MO, AEACTBUEM MPYKMHBI 2 B KpailHEM ITpaBoM moJioxeHuu. Knamnax 6
MPYXUHOM 5 oTKaT oT cBoero ruesfa. [Ipu HaxkaTuyu Ha TOPMO3HYIO
TeIaab XKUIKOCTh OT TJIAaBHOTO TOPMO3HOTO LIWUIMHIpPA IO JaBICHUEM
noctymnaet Ha BxoJ 11 u yepe3 OTKpbBITHIN KilamaH 6 K BeiBoay I u manee
K KOJIECHBIM TOPMO3HBIM LIUJIUHAPAM.

Bropast ¢aza — cOpoc maBiieHus: OJIOK YIpaBJIeHUS! MOAKIIOYAET
0OMOTKY 2JIeKTpoMarHuTa 1 K MICTOUHUKY MUTaHusl. SKopb 3 ¢ MIyHXe-
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poM 4 mepeMeIIaloTcs BIEBO, YBeIMUnBas 00beM Kamephl 7. OqHOBpe-
MEHHO KJIanaH 6 repeMeniaercs BJIeBO, epekpbiBas BbiBoa I K Koec-
HBIM LIMJIUHApaM. YBelIndyeHue oO0beMa KaMephbl 7 CHMXKAET IaBlcHUE
B IIPMBOJIC ¥ YMEHbIIIACT TOPMO3HOM MOMEHT. Jlajiee OJIOK yIIpaBIeHUS
JaeT KOMaHAy Ha HapacTaHWe NaBJICHUS U LIMKJT TTOBTOPSIETCS.

AN

P2 VSILL VIS ALY,

Y
SES NS

Puc. 10.44. CxeMbl MOIyIsITOpa JaBACHUS THAPOCTATUIECKOTO TTPUBOIA
TopM030B ¢ ABC

Pazomxnymelil (uau omrpsimetil) TIPUBOJ BEICOKOTO TABIEHUS MeE-
€T BHELIHUI UCTOYHUK SHEPIUU B BUE TMIPOHACOCA BHICOKOTO JaB-
JIEHUST U TUAPOAKKyMyssTopa. Drtor mpuson (puc. 10.45) cioxHee
TUIPOCTATUYECKOTO M JOPOXE B M3TOTOBJIEHUM, HO OOJIAJAET XOPO-
LIKUM OBICTPOIACHCTBUEM.

(G

!

Puc. 10.45. OTKpbBITHIN ABYXKOHTYPHbBIN MPUBOJ BbICOKOTO naBieHusi ¢ ABC

[omp——

N
b=
r-—=F—
L

Takoit mpuBOI MMEET 1Ba KOHTYpa 1 ITO3TOMY TpeOyeT yCTAHOBKU IBYX
TUIPOAKKYMYJISITOPOB, B KOTOPBIX IaBJICHUE TTOAACPKUBACTCS HA YPOBHE
14...15 MIla. B aToM npuBoe NMpUMEHEH ABYXCEKIIMOHHbBIN KJIaraH yI-
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paBJIeHUsI, 00eCITeYNBAOIINIT ITPOTIOPLIMOHATIBHOCTD MEXKITY YCHIMEM Ha
TIeJaJIV U TaBJICHHEM B TUIPOIIPUBOJEC K TOPMO3HBIM MEXaHU3MaM.

IIpu HaxaTHM Ha TOPMO3HYIO IMedalb AABICHUE OT TMAPOAKKYMY-
JIATOPOB TIepemaeTcsl K MOIYJIITOpaM 1, KOTOpBIE YIIPaBJISIOTCS 3JIeK-
TPOHHBIMA OJIOKaMH 3, TIOIYYAIOIINMUA WH(GOPMALIMIO OT KOJECHBIX
naTyukoB 1. Cxema nByX(ha30BOro MOAYJISITOPa 30J0THMKOBOIO THUIIA
npuBeneHa Ha puc. 10.46. PaboTta 5TOro MoayasiTopa CTPOUTCS CJIEIy-
IOLIUM 00pa3oM.

— + '____,—-o+
— ——
:'—_/_o_ :'—J -0 —
.||\ 72y 77
a7 Y
71I'8'1% 's]%
’\* \*4 ]
N | N7 N
N | NP N7
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4==\% i
b/
g )]

Puc. 10.46. Cxema paGoThbI 1BYyx(Pa30BOro MOAYJISITOPa 30JIOTHUKOBOIO TUIIA

Ha nepBoii daze (HapacTaHue naBieHUs ) 00K YIIPABICHUS OTKITIO-
YyaeT KaTyIIKY COJICHOMIA OT UCTOYHMKa TutaHus (puc. 10.46,a). 3onot-
HUK U SIKOPb COJICHOMIA YCUJIMEM IPYKUHbI IIEPEMEIIA0TCS B BEpXHEe
nosioxxeHue. [Ipu TOpMOXEHUM KJIaTiaH YIpaBIeHUs COOOIIAeT MEXITY
coboit TuapoakKymMyasaTop (BbiBon I) ¢ HarHeTaTeIbHBIM KaHAJIOM MO-
oyJasTopa JaBjieHus. TopMo3Hast XKUAKOCTh IO JaBJICHUEM TTOCTYIIaeT
yepe3 BeIBOJ I K KOJIeCHBIM IUJTMHIPAM TOPMO3HBIX MEXaHU3MOB.

Ha Btopoii ¢a3ze (cOpoc maBiaeHust) OJOK ympaBJIeHUS COETUHSI-
€T KaTyIlIKy COJEHOMIa ¢ UICTOYHMKOM nutaHus (puc. 10.46,6). SIxops
coJieHoM A TIepeMeliaeTcss BHU3, TTolada TOPMO3HOMW KUJAKOCTU B KO-
JIECHbIE LMJIMHIAPBI MpeKpaiaercsi, BbIBOI II KOJIECHBIX IUIMHIPOB
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coobuaercst ¢ kaHanoM ciauba Il U TOpMO3HOI MOMEHT CHMXKAETCS.
biok yrnpasieHus gaeT KoMaHAYy Ha HapacTaHUe JaBJAEHUS, OTKIoYast
KaTYIIKY COJIeHOUAA OT MCTOUHMKA TOKA, U JaJiblle LIUKJI [TIOBTOPSIETCSI.

10.6.3. ABC B nHeBMONpuBOAE TOPMO30B

Ha puc. 10.47 noka3zaHa cxema IBYXKOHTYPHOTO THEBMAaTUYECKOTO
TopMo3HoTo npuBoja ¢ AbC B prBoze K 3aJHUM TOPMO3aM (@) U cxema
pabOTHI MOIYJIATOPA (0), aBTOMATUICCKIU PETYIUPYIOIIETO TOPMOXKECHIE
3aIHUX KoJjiec. [1J1s1 3TOTo yCTaHOBJICHBI OJWH MOAYJIATOP 8, OJUH OJIOK
ynpajieHus 6 1 JBa gatyuka 7. B mHeBMOIIPHUBOMA BKJIIOYEH JOMOIHU-
TeJIbHBIA pecuBep, ITOCKOIBLKY Ipu padore ABC yBenmmumBaeTcs pacxo
Bo3myxa. MoayssiTop B 3TOi cxeme paboTaeT 1o Tpexcha3oBOMY IIUKITY.

IlepBas daza — HapacTaHue AaBJICHUS: NP HaXKaTUXU Ha TOPMO3-
HYI0 nefaab TopMo3Hoii KpaH 111 coenuHsieTr ocHOBHOI pecuBep 1 ¢ Ka-
HasioM 13 monynsatopa. CojieHOUIbI OTKJIIOYEHbl OT MCTOYHMKA TOKa,
MO3TOMY KJaraH 14 oTKpHIT, a KiiarnaH 16 3akpbIBacT COOOILIEHNE C aT-
Mocdepoii. CxxaTblif BO3AYX ITOCTYMHAET B IIOJIOCTh A U TlepeMeIaeT mop-
1eHb 12 BHU3, 3aKpbiBast aTMOc(epHbIii KianaH 11 1 oTKpbiBas KianaH
cxkaTtoro Bo3ayxa 9. I1py OoTKpbITUM KJlamaHa 9 cxaThlii BO3MyX U3 J10-
nosHuTenbHOro pecuBepa Il yepe3 kananwr 17 u 10 moctymaetr B Top-
MO3HBIE KaMepPbl, YTO MPUBOIUT K YBEJIMUEHUIO TOPMO3HOTO MOMEHTA.

Bropas ¢aza — cOpoc naBneHust: 6JOK yrpaBieHUs JaeT KOMaHIy Ha
pacTopMaXkKiBaHWE, COSTUHSIS COJICHOMIBI 3JICKTPOMArHUTHBIX KJIAaITAaHOB
C UICTOYHMKOM TOKa; KJamaH 14 omyckaercsi, IpepbiBasi CBSI3b OCHOBHOTO
pecuBepa I ¢ MomynsaTopoM, a KiamnaH 16, omycKasich, OTKPBIBA€T BBIXOI
CXaToro BO3myxa 13 Iojioct A B atMocdepy. ITopiiers 12 mogauMaercs,
OTKpbIBas aTMOC(EpHBIN KiamnaH, a KjarnaH cXaToro Bo3ayxa 9 3akpbl-
BaeTCsl, MpepbIBasi CBSI3b JOIOJIHUTENBHOTO pecuBepa II ¢ TopMO3HBIMU
KaMepamu. CXaThIil BO3MyX M3 TOPMO3HBIX KaMep BEIXOIUT B aTMOchepy,
B pe3yJIbTaTe Yero TOpMO3HON MOMEHT YMEHBIIAETCSI.

Tpetbs paza — moamepkaHue OaBJIeHUS Ha IMOCTOSHHOM YPOBHE:
OJIOK yIIpaBJICHUS TTOAAET 3ICKTPUICCKHIT TOK TOJIBKO 3JIEKTPOMATrHUT-
HoMmy kjarany 14. Takum o6pa3oM, 06a KjiarmaHa OCTaloTCsl 3aKPbITbIMU,
YTO MO3BOJISIET MOAACPKMUBATD NABJACHUE B TIOJIOCTU A I B TOPMO3HBIX Ka-
Mepax, TOPMO3HO MOMEHT Ha 3aIHUX KOJIecaxX ITOCTOSTHHOTO 3HAUYCHMSI.
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Puc. 10.47. CxemMbl ABYXKOHTYPHOTO ITHEBMAaTU4YE€CKOTO TOPMO3HOTO MPUBOJIA
¢ ABC B npuBoJie K 3aIHUM KoJjiecaM (a) U padboThl MoayJisitopa (6)
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10.

11.

12.

13.

14.

15.

16.

17.
18.

BOHPOCbI ANA CAMOKOHTpoONA

. Kakue Tumbl TopMO3HBIX CUCTEM MTPUMEHSIIOTCSI B TOPMO3HOM yIpaB-

JICHUW aBTOMOOMIIEii?

. Kakune HOPMAaTUBHLIC TpC6OBaHI/IH OpEABABIAIOTCA K pa6oqel?l TOp-

MO3HOIi cucteme?

. Kakue HOPpMAaTHMBHLIC Tp66OBaHI/I$I IIPEABABIAIOTCA K CTOSIHOYHOU 1

BCIIOMOTAaTEIbHOM TOPMO3HbBIM cucremam?

. Kakue HopMaTuBHbBIe TPeOOBAHUS MPEIBSBISIOTCS K 3allaCHOM TOp-

MO3HOI1 cucteme?

. Kakue ObIBalOT MpUHLMOKAIbLHBIE CXeMbl 0apabaHHBIX TOPMO3HBIX

MeXaHU3MOB? HOCTOI/IHCTBa U HEAOCTATKMU KaXKIOUW U3 3TUX CXEM.

. Yto Takoe PEBEPCUBHOCTb U YPABHOBCIICHHOCTb TOPMO3HOI'O MEXa-

Hu3Ma?

. Urto Ha3bIBaeTcs KoadduieHToM 3¢ HEeKTUBHOCTU TOPMO3HOTO Me-

XxaHu3ma?

. Kakwue kononxku 6apa6aHHoro TOPMO3HOI'0O MEXaHHU3Ma Ha3bIBAIOT Ca-

MOTIPUXUMHOM, CAMOOTXKMMHOM?

. HO‘{CMY CaMOOTXKMMHasA KOJIOAKa pa3BHUBACT MEHbILINNA TOpMOSHOP)I

MOMEHT IT0 CpaBHEHUIO ¢ CAMOIIPYKUMHOM KOJIOIKOM?

Kakumuy ynenbHBIMU TOKa3aTeIsIMU OLIEHUBAIOTCS M3HOCOCTOM-
KOCTb M TOJITOBEYHOCTH TOPMO3HOI'O MexaHn3Ma?

Kakvmu mokazatessiMd OLIEHUBAETCS 3HEPrOEMKOCTb TOPMO3HOTO
MeXaHu3Ma U OT KaKMX KOHCTPYKTUBHBIX ITapaMeTPOB OHA 3aBUCUT?
M3 xakmx MarepragoB M3rOTABIMBAIOTCS OCHOBHBIC IETald TOP-
MO3HBIX MEXaHU3MOB?

Kaxkue O0b1BalOT KOHCTPYKILIMU MPUBOIOB paboyeii TOPMO3HOM CUC-
Tembl? VIX TOCTOMHCTBA M HETOCTATKU.

Kakne HopMaTUBHBIE TPeOOBAHMS TIPEABSIBIISIOTCS K IIPUBOAAM pa-
00oyeii TOpMO3HOI CUCTEMBI?

Korma tpedyeTcst ycTaHOBKA YCWIMTEIS B IIPUBOJL pabouyeii TOpMO3-
HOIt cUCTEMBbI?

OnuiyTe Ha3HAYEHUE PeryIsiTopa TOPMO3HBIX cujl. Kakue K Hemy
MIPEIBSABIISIIOTCS TPEOOBAHMST?

KakoBo HazHaueHME TPOTUBOOIIOKUPOBOYHOM CUCTEMBI?

ITo xakum napaMeTpam U3ydaroT paboumnii mMpolecc MPOTUBOOIOKM-
POBOYHOI CUCTEMBI?
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