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Beryn

Hucuuminina “ABTomMoOUTi. AHa3 KOHCTPYKIIiHM, poOoul mpoiecu Ta OCHOBU
pO3paxyHKy aBTOMOOUTIB” € OJHIEI0 3 OCHOBHHUX JWCLUMIUIIH, HEOOXITHUX JIJIs
MIJATOTOBKM KBai(hiKOBAaHUX 1H)XXKEHEPHUX KaApiB 3a HampsMoM miarotoBku 6.070106
“ABTOMOOUIbHHI TpaHCTIOPT .

MeTo10 3aCBOEHHS TUCHUILIIHU € BUBYCHHS:

- poOOUYHX TPOIIECIB, AKI MMPOXOJATh B arperarax Ta By3Jjiax aBTOMOOLJIIB;

- HABaHTWXYBAJIbHUX PEXKHMIB PpOOOTH arperariB, BY3JIB 1 Jeranei
aBTOMOO1JTIB;

- METOZIB PO3PAXyHKY BY3JiB 1 A€TaC aBTOMOO1TIB,;

- OCHOBHHUX MaTepiaiB, sKi 3aCTOCOBYIOThCSI B aBTOMOO1J1e0y TyBaHHI.

B pe3ynbraTi BUBYEHHS AUCHUIUTIHY CTYIEHTH 3000B’s13aH1 3HATH:

- CTaH 1 IUISIXM PO3BUTKY aBTOMOO171e0yAyBaHHS B YKpaiHi Ta 3a KOPAOHOM,;

- KOHCTPYKUIIHI OCOOJMBOCTI arperariB 1 BY3JIB aBTOMOOUIIB Ta poOoui
MPOIIECH, 1[0 B HUX MPOXOJATD;

- HaBaHTXXYBaJIbHI PESKUMU TIPU PO3pPaXyHKY BY3JIiB 1 JeTaleH;

- METOJIM PO3paxyHKy BY3JIIB 1 JeTalied aBTOMOOLIIB Yy XapaKTepHUX
eKCIUTyaTalifHuX YMOBax;

- MaTepiajy, siKi BAKOPUCTOBYIOTHCSA B aBTOMOO171€0y/IyBaHHI.

[Ticnst 3aCBOEHHS TUCHHUILIIHU CTYIEHT 3000B’sI3aHUI BMITH:

- CAaMOCTIMHO aHaJI3yBaTH Ta OI[IHIOBATH P13HI KOHCTPYKIIi arperariB i By3JiB
aBTOMOOLIIB;

- BHUPI3HATU XapakTepHI YMOBH €KCIUTyaTallli Ta HaBaHTAKyBaJIbHI PEKUMH
IIPU pO3pPaXyHKY JE€Taneil Ha MIIHICTh, )KOPCTKICTh, TOBIOBIUHICTS 1 T. 1H.;

- BUKOHYBATH MPaKTUYHI PO3PaXyHKU arperaris, BY3/iB 1 JieTajeil aBTOMOOLITIB
3 METOIO 1X MOJIABIIOT pO3POOKH Ta MPOECKTYBAHHS.

BuByeHHI0 AucUMIUIIHK “AHali3 KOHCTPYKIII Ta pO3paxyHOK aBTOMOOLTIB”
nepeayoTh Kypcu (PyHIaMEHTATbHUX IUCHHUIUIIH, a TakoXK “OCHOBU KOHCTPYKIIii
aBTOMOOWTIB”, “Teopist eKCITyaTaliifHIX BIACTUBOCTEH aBTOMOOLIIB” Ta 1HIIUX.

JlucrurutiHa BUKIIAJAEThCS y IBOX CEMECTPax, TOMY BOHA YMOBHO TMOJIiJIeHa Ha
JIB1 YaCTUHU. Y TIEPIIii YaCTUHI PO3TIISAAETHCS TPAHCMICISI aBTOMOO1ITIB (3YETIICHHS,
KopoOKa mepenay, KapJlaHHa Tiepeaada, IHIN arperatd) y JApyrid - oprasu
KEepyBaHH4, T1JBICKa, HECYUl CUCTEMHU 1 KoJeca.



TEMA 1. 3AT'AJIBHI BITOMOCTI

1.1 Tumax aBTOMOO1TIB

1.2 BaactuBocTi aBTOMOOLIS

1.3 Bumoru 10 KOHCTPYKIIii aBTOMOO1J1s1

1.4 AHasi3 KOMIIOHYBJIBHUX CXEM aBTOMOO1/IiB

1.5 Cranii Ta eTanu NpoeKTyBaHHS aBTOMOO1LIIB

1.6 IToHATTS PO HAIIHHICTH 1 JOBrOBIYHICTHh aBTOMOOIA. Buau MimHOCTI
1.7 Marepianu nerajieir aBTOMOOLIIB

1.8 Tlpu3HaueHHs, BUMOTH 1 KJIacu(iKallisi TpaHCMICI1i

1.9 Kopotkwuii anami3z 6e3CTymiHYaCTUX TPaHCMICIH

1.1 Tunma:xx aBToMOOLITIB

BupoOHUIITBO aBTOMOOLIIB OPraHi30BYETHCS B MEKaX TUIAXKY, PO3POOICHOTO
CHUIBHO 3aBOIAMHU-BUTOTOBIIOBAYAMU M E€KCILTyaTAlllIHiHUMU OpraHi3alisiMu.

[lin TumaxkemM aBTOMOOUIA PO3YMIIOTh E€KOHOMIYHO ONTUMAJIbHY 3a
HOMEHKJIATypOIO 1 TEXHIYHUMH MapaMeTpaMU CYKYITHICTb, SIKa CKJIa/1a€ TUIIOPO3MIpPHI
paau 1 B sKi aBTOMOOLI 00’€HAaHI CHUIBHICTIO (YHKIIOHAJIBLHOTO MpPU3HAYCHHS.
Tumnaxxk ckiIagaeTbCs OKPEMO 3a BHJIAMH aBTOMOOLTIB 1 OyAyeTbcsi Ha OCHOBI
KiacuikaifHuX mapameTpiB.

J1J1st TIerkoBUX aBTOMOOLTIB KiIacu(PiKalifHUMU O3HAKaMH OyyTh:

- rabapuTHI JOBXKHMHA 1 YaCTKOBO LIUPUHA,

- (pyHKIIIOHAJIbHE TPU3HAYEHHS.

Jl1s BaHTaXKHUX aBTOMOO1I1B:

- IOBHA Maca;

- OChOBE HAaBaHTAKEHHSI.

Ji1st aBTOOYCIB:

- rabapuTHa JOBXHHA;

- MaCaKUPOMICTKICTb.

V THIaxi JerKOBUX aBTOMOOLIIB BIAMIYA€THC:

- kiac (rpymna);

- KoJticHa (hopmyTa;

- KIJTBKICTB MICIIb 1 JJOITYCTHMA Maca BaHTaXYy,

- IOBHA Maca;

- poOouMii 06’€M 1 MOTYKHICTh IBUTYHA;

- MaKCUMaJbHa MIBUAKICTD;

- yac po3rony aBroMo0ust 10 100 km/ro.

V Tunaxxi BaHTAXKHUX aBTOMOOUTIB BIAMIYA€THCS:

- IOBHA Maca;

- BAaHTAXKOMIJHOMHICTE;

- 0a30Ba MOJIe/Ib 1 OCHOBH1 MOAU(DIKaIIiT;

- KoJticHa (hopmyTa;

- OChOBE HAaBAaHTAKEHHS;

- pobGounii 06’€M 1 MOTY>KHICTh IBUTYHA;

- KUTBKICTh IWJIIHPIB ABUTYHA;

- IPOOIr A0 KamiTaIbHOTO PEMOHTY.



VY Tumaxi aBToOyCiB BIAMI4a€THCA:

- rabapuTHA JOBKUHA;

- OCbOBE HAaBAHTAXCHHS;

- IPU3HAYCHHS;

- KUJTBKICTBh MICIIh JUTSI CUAIHHSA (CTOSYHX 1 CyMapHa);

- TIOBHA Maca;

- pobounii 06’€M 1 TOTY)KHICTh JBUTYHA;

- MaKCHMaJlbHa IBU/IKICTh, Yac PO3TroHy aBToOyca 1o 80 KM/Toz.

- MPOOIT 10 KamiTaJbHOI'O0 PEMOHTY.

Y 3B’S3Ky 3 TOCTIMHHUM YJOCKOHAJCHHSIM KOHCTPYKIlli, 3MIHOIO yMOB
eKCIUTyaTallii Ta BHUMOT JO0 TPAHCHOPTHHX 3ac00iB THH&X MEPIOJUIHO
MEPETJISIIa€ThCS.

1.2 BaacTuBocti aBTOMOOLIS

ABTOMOOUIH BOJIOJIE LUJIUM PSAJIOM BIIACTUBOCTEH, K1 XapaKTEpU3YIOTh HOTo
HE TUIBKM SIK TPAHCIOPTHHM 3acid, NpU3HAYEHUW I TIEPEBE3CHHS BAHTAXIB,
MacaXupiB Ta CHeIliaibHOrOo OOJagHAHHS JJIi BUKOHAHHS HETPAHCIIOPTHHUX POOIT,
ale 1 K 00'ekT Oe3MeyHOro pyxy IHAMBIAYAJBHOIO KOPUCTYBAaHHS (JIETKOBUM
aBTOMOO1Ib).

3a3Buyall poO3rJIAIal0Th HACTYIIHI BJIACTUBOCTI aBTOMOOWIIB: €KCILTyaTalliiiHi,
CIIO’KMBY1 Ta BIACTUBOCTI OE3IEKHU.

Excruryarariiidi BIIacTUBOCTI

Y Y

— [ToB's3aHi 3 pyxom He noB's3ani 3 pyxom
> - 1 1 . .
TsroBo-mBUIKICHL MicTKicTh -
> I"anpmiBHI —
MiuHICTE <
—  [lanuBHA €KOHOMIYHICTH —
JIOBrOBIYHICTH <
—> KepoBaHnictb .
[IpucrocoBaHiCTh 10
, TEXHIYHOTO 0OCITyrOBYBaHHS [<
> ManeBpeHiICTh i peMoHTY
> CrifikicTh .
[IpucrocoBaHICTh 10
— 3aBaHTAKYyBAJIbHO-
> IIpox1aHiCTh .
PO3BaHTAXKYBAJIBHUX POOIT
—> [1naBHICTH XOMY
[IpucrocoBaHiCTh 10
—> ExoJsoriynicthb IMOCAJKHU 1 BUCAIKHU <
MacaxupiB
> besneka pyxy

Pucynok 1.1 — EkcrutyaTaniiiHi BI1aCTUBOCTI aBTOMOO1IIS



Excnuyaraniiini BaactuBocti. L{i BmacTuBOCTI XapaKTepu3ylOTh BUKOHAHHS
aBTOMOOLJIEM  TPAaHCHOPTHUX 1  CHeMialbHUX  poOiT. BoHW  BH3HAYAIOTh
IPUCTOCOBAHICTh ABTOMOOLIS O YMOB eKCIUTyaTallii, a TaKoX e(QEeKTUBHICThH 1
3pY4YHICTh BUKOPHUCTAHHS aBTOMOO1IS.

Excruyarariifini BI1acCTUBOCTI aBTOMOO1JISI TTOAUISIOTHCS Ha JBI OCHOBHI IPyNH
(puc. 1.1): excruryatalliiHi BJIACTUBOCTI, IOB'S3aHI 3 PYXOM aBTOMOOUIS 1 HE
MOB'sA3aH1 3 HOTO PYXOM.

Excrutyararifini BIaCTUBOCTI, IO 3a0€3MEUyIOTh PyX aBTOMOOLISI, 1CTOTHO
3aJIeKaTh BIJ KOHCTPYKIII Ta TEXHIYHOTO CTaHy CHUCTEM 1 MEXaHi3MiB aBTOMOO1I.
Yum mocKoHAMIIIA KOHCTPYKITiSE aBTOMOOLIS 1 Kpaluid TEXHIYHWA CTaH, THM BHIII
eKCIUTyaTariifHi BJIAaCTUBOCTI aBTOMOOUIA. CuCTEMH 1 MeEXaHI3MH aBTOMOOLIS
IPOEKTYIOTh TAKUM YUHOM, 1100 OTpUMATH EKCIUTyaTalliiiHi BIACTUBOCTI, HEOOX1IH1
JUTSL 3alaHUX YMOB eKCIuTyaTarlii Ta 3a0e3medyioTh e¢(EeKTHBHE BHKOPHUCTAHHS
aBTOMOOLIIS B IUX yMOBaX.

Ha puc. 1.2 mnokazaHo 3B'S30K €KCIUTyaTal[liHUX BJIACTUBOCTEH, IO
3a0€3MeuyloTh pyX aBTOMOOWUIA, 3 CHUCTEeMaMud Ta MeEXaHi3MaMu aBTOMOOLS,
KOHCTPYKIIiS 1 TEXHIYHUN CTaH SIKUX MAOTh HaWOUIBIIWKA BIJIMB Ha 111 BJIACTUBOCTI.

= TSAroBO-IIBUAKICHI BJIACTUBOCTI [
> [TanuBHA €EKOHOMIYHICTH < —
JIBuryn [ — Tpancwmicisa
> Exonoriunicts
> ITpoXinHICTH =
[InaBHICTH XOMY < —
ITinBicKa,
; KoJieca
—> KepoBanictb <
PyisoBe —> ManeBpeHicTh -~
KepyBaHHS | |
> besneka pyxy
= Topmo3sHi
—> CTIUKICTB <
CUCTEMU

Topmo3H1 BIacCTHBOCTI

Pucynox 1.2 — 3B's130K ekcrutyaTaliiHUX BIACTUBOCTEH 3 CCTEMaMu Ta
MeXaHi13MaMH1 aBTOMOO1JIs

CnoxuB4ui BiaactuBocTi. 1[I BIIacTMBOCTI OCOOJIMBO BaXKIIMBI JIJIS JIETKOBOI'O
aBTOMOOLISI, BOHU XapaKTepU3YIOTh 3aTHICTh aBTOMOOLIS 33JOBOJILHSITH BUMOTaM
Jioro BiacHUKIB. Tak, CIIOKMBUYMMH BJIACTUBOCTSIMH JIETKOBOI'O aBTOMOOLIA €:
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3pYYHICTh MOCAIKUA 1 BUCAJIKH BOJIA 1 MAaCaXUPIB, HASIBHICTb €(PEKTUBHUX CHCTEM
OTMAJICHHS, BEHTWJIAIIi, KOHAMIIIOBAHHS TOBITPSA, CKJIOMiAiiMadi, ayaiOCUCTEMH,
BOy/moBaHOTO Tene(doHy, TeleBi3opa, a TaKOXK SKICTh MarepiamiB OOOWBKU CaIOHY
Ky30Ba, IPUBAOJIUBICTh 30BHIIIHHLOTO BHIJISIY aBTOMOOLISA, HOTO MPECTHXKHICTH 1
BIIIIOBIIHICTH MO/I.

BrnacTtuBocti 6e3neku. Lli BIacTUBOCTI XapaKTepU3yIOTh aKTUBHY, TTAaCUBHY Ta
€KOJIOT1UHY O€3MeKy aBTOMOOLJIS.

AkTuBHa Oe3meka - BIACTUBICTh aBTOMOOUIS 3amo0iratd  JOpPOXKHBO-
tpancroptHuM npurogam (JTII). AxkTuBHY Oe3mneky aBTOMOOUIIO 3a0e3MedyyroTh
HOTO BHCOKI TSATOBO-IIBUJIKICHI Ta TaJbMiBHI BJIACTUBOCTI, CTIHKICTh, KEPOBAHICTH,
MaHEBPEHICTh, BUCOKA TUIaBHICTh X0y, XOPOIIa OTJIAI0BICTh 1 KOM(OPTAOEIbHICTb.

[TacuBHa Oe3meka (BHYTpINIHS 1 30BHINIHSA) - BIACTUBICTH aBTOMOOLIS

3MeHITyBati BaxkicTh HachiakiB JTII, ToOTo TpaBmMaTH3M BOJif, MacaXwpiB 1
NIIIOXO/IB, 3a0e3leuyBaTH 30€pEeKEHHS BaHTaXIB Ta 3amo0iratd MOXKIMBOCTI
BUHUKHEHHsI Tokexi. [lacuBHy Oe3nexky aBTOMOOUTIO 3a0e3MedyloTh BHCOKA
MIIHICTh TMaCaKUPCHKOTO CaJOHY, PEMEH1 Oe3MeKu, HaJIyBHI TMOAYIIKA O€3IeKH,
TpaBMOOE3IeyHe pPYyJbOBE KEpyBaHHS, IMIJIMOJIBHUKHM, CICIialIbHI CKJIa, HaJiiHe
BHYTpIIIHE OOJIaTHAHHSA Ky30Ba, 110 3MEHIIY€ TPaBMYBaHHS BOJIA 1 MACAXKUPIB, a
TAKOXX 30BHIIIHSA (opMa Ky30Ba, IO 3MEHIIYE TpPaBMYyBaHHS MIIIOXO/IB.
[ToxxexxoOe3neka aBTOMOOLIS 3a0€3MEUy€EThCS KOHCTPYKIIEID CHCTEM JKHUBJICHHS
JIBUTYHA 1 MICIISl pO3TalllyBaHHs MaJMBHOTO Oaka Ha aBTOMOOLII.

Exomoriuna Oe3mneka - BIACTUBICTh aBTOMOOUIS 3MEHIIYBAaTH IIMKOAY, IO
HAHOCUTBCS B IIPOIIEC] €KCIUTyaTallii macaxupam, BOJIIEB], JIFOAIM 1 JOBKiLTIO. Kpim
TOT0, €KOJIoTiyHa Oe3neKa JOCATAEThCS BUKOPHUCTAHHSM €KOJOTIYHO HEIIKIITUBUX
MaTepiaiaiB 1 IPUCTOCOBAHICTIO AaBTOMOOUIS 10 yTHUJII3AIlii.

1.3 BuMoru 10 KOHCTPYKUIii aBTOMOOLIS

J10 KOHCTPYKIIii aBTOMOOUJISI Ipe1’ ABISIOTHCS TaKl BUMOTH:

- BUpOOHMYI,

- eKCILTyaTallliHi;

- CITOKMBY1 BUMOTH;

- BUMOTH O€3IEKHU.

BupoOHu4i BUMOru - 1ie:

- BUIMOBITHICTh KOHCTPYKIIi TEXHOJIOTTYHUM MOXKJIMBOCTSAM 3aBojay abo
IIPOTPECUBHUM TEXHOJIOTISIM;

- MiHIMaJIbH1 BUTPATH MaTEpiaiB;

- MiHIMaJIbHA TPYAOMICTKICTB;

- MiHIMaJIbHa COO1BAPTICTb.

Excrutyarartiiini Bumoru:

- IaJIMBHA €KOHOMIYHICTB;

- KypcoBa CTIHKICTb;

- KEpOBAHICTb;

- MAHEBPEHICT;

- IJIABHICTh XO/Y;

- POXI/IHICTb;



- HaJIIMHICTB;

- TEXHOJIOT14YHICTh 00CIYTOBYBaHHSA 1 PEMOHTY;

- MiHIMaJIbHa COO1BapTICTh TPAHCIIOPTHUX POOIT.

CroxuBYi BUMOTH:

- HEBHCOKA BapTICTh aBTOMOOLISA Ta HOTO eKCILTyaTallii,

- HaIIMHICTh 1 PEMOHTOIPUIATHICTH;

- KoM(pOopTaOEIBHICTD;

- JIETKICTb KEPyBaHHS;

- Oesmexka.

Bumorn Oe3mnexu MOMMPIOIOTECS HA AaKTHUBHY, IAaCHUBHY, MiCisaBapidHy 1
eKOJIOT1YHY Oe3MeKy, siki 00’ €HaH1 MiJ] CI1JILHOI0 Ha3BOIO - KOHCTPYKIliIHHA Oe3eka
aBTOMOO1JIAL.

AxTHBHA Oe3meka - II¢ BJIACTHUBICTH aBTOMOOLUIS 3MEHIITYBaTH HMOBIPHICTH
BUHHUKHEHHS JOPOXXHbO-TpaHcnopTHO1 npuroau (ATII).

[TacuBHa Oe3mneka - 1€ BIACTHBICTh aBTOMOOUIA 3HM)KYBATH Ba)KKl HACHIIKU
JTII mijg yac caMoi MPUTOIH.

[TacuBHy Oe3meky aBTOMOOLIIB 3a0e3Meuye BUCOKA MIIHICTh MacaXKHUPChKOTO
CaJIOHy, MPaKTUYHO BUKIIOYae Horo nedopmarii nmpu aBapisix, peMeHl Oe3MneKH,
MOAYIIKKA O€3MeKH, TpaBMOOE3NeUHe PYIbOBE YIPABIIHHS, MiATOJIBHUKHU, O€3MeuH1
ckJa, Oe3neyHe BHYTpIIIHE OOJaAHAHHS Ky30Ba, IO 3MEHIIIYE TpaBMYyBaHHS BOJIS 1
nacaxupiB, Oe3meyHa 30BHIIIHA ¢GopMa Ky30Ba, IO 3MEHIIYE TpaBMYBaHHS
MIIIOXO/IB.

[licnsaBapiiiHa Oe3neka - 1€ BJIACTUBICTh aBTOMOOLIS 3HWKYBATH BaKKl
Hacaiaku ATII micng camoi mpuroau.

Exonoriyna Oe3neka - 1e BIAaCTUBICTh aBTOMOOLIS 3MEHIIYBAaTH HEraTMBHUUI
BIUIMB Ha JOBKLLIA.

IIpu mpoekTyBaHHI aBTOMOOUISA 0 HOro CHCTEM, arperariB Ta MeXaHI13MiB
JIOAATKOBO TMPE ' ABJISIFOTHCS 3arajbHi Ta CreliadbHl BUMOTH.

3aragpHUMH BUMOTaMU JIO BCIX CUCTEM, arperaTiB 1 MEXaHI13MiB € HaCTYITHI:

- MiHIMaJIbH1 PO3MIpH 1 Maca;

- TPOCTOTA KOHCTPYKIII1 1 00CTyrOByBaHHS;

- TEXHOJIOTIYHICTB;

- PEMOHTOTPUIATHICTH;

- HU3BKUM PIBEHb IIYMY.

CriemiayibHi BUMOTHY TPE IBISIOTHCS JI0JATKOBO J0 KOXKHOT CUCTEMH, KOKHOTO
arperary 1 MexaHi3My 3 ypaxXyBaHHSIM iX MPU3HAUYECHHS, OCOOJMBOCTEN KOHCTPYKIIIi
Ta poOOYUX MPOLECIB.

KpiMm Toro MDKHapoJIHMMM yroJaMud Ta 3aKOHOJABCTBAMHM KpaiH 0
aBTOMOO1TIB Mpe IBJISIOTHCS] OKPEM1 OOMEKEHHS

- 110 Ta0apUTHUX PO3MIpax;

- 10 IOBHIA Macl aBTOMOO1J14 1 aBTONO13/1a;

- 10 OCLOBOMY HABaHTA>KEHHI.

[{i oOMexeHHS MalOTh BPaXOBYBATHUCS TIPU MPOEKTYBaHHI JIOPIT Ta TIOPOKHIX
CHIOPY/I.



1.4 AHani3 KOMIIOHYBAJIBHMX CXeM aBTOMOOLIiB
1.4.1 KomnonyBaJIbHI cXeMH JIETKOBHX aBTOMOOLIiB

Po3MmimeHHst criioBoro arperary, KUIBKICTh 1 PO3MIIICHHS BEIYYUMX MOCTIB,
THUT Ky30Ba, KUTBKICTh IBepeH, pO3MIIICHHs OaraKHUKa BU3HAYAIOTh KOMITOHYBaJIbHY
CXEMY JIETKOBOT'O aBTOMOOLIS.

3a pO3MIIICHHAM CHJIOBOTO arperary i BeAy4oro Mocra mnependadeHi 4-pu
XapaKTepH1 KOMIIOHYBaJIbHI CXeMH MMOKa3aHi Ha pUCYHKY 1.3:

a) KJJaCHYHA CXeMa - JIBUTYH, 3UeIlJIeHHs, KopoOka nepeminu nepeaay (KIIIT),
pO3MIIIIEH] ToMepeay, BEAyYHUd MICT 3aHid, WOTOo MPHUBOMA 3IIMCHIOETHCS UYepe3
KapJaHHI BaJid 1 TOJIOBHY mnepeaauy 3 nudepeniianom (aBromoOini 'A3 “Bonra”,
BMW);

2 0) mepeIHBLONPHUBOJIHA CXEMa - JIBUTYH,
34YCILICHHS, KIIII, rOJIOBHA repeaaya,
nudepeHIiiag  po3MillIeH] Iorepeay, Ionepek
a00 TMO3/I0BXK OCHOBOI JIIHII  aBTOMOOILJI,
BeIyunid MicT TmiepeaHiil (aBromoOum 3A3,

PEUGEOT);
6) B) cXema 13 3aJHIM PO3MIIICHHSIM
IBUTYHa - JIBUTYH, 34erUieHHS, KopoOKa

NMepeMiHd  Tepeaad, TOJIOBHA  Iepenada,
mudepeHuial po3MILIEH]! Mo3aay IMO3I0BXK alo
' MONEPEK BIJHOCHO OCHOBOI JIIHIT aBTOMOOLIS,
BEy4Ui MICT 3aJH1i (aBTOMOOLIIb Smart);

') IBUTYH y 0a31 aBTOMOO1ISI (aBTOMOOLIb
Ferrari-50).

Knacuuna cxema KOMITOHYBaHHS
JI03BOJISIE CIIPOCTUTU KOHCTPYKIIIO TpaHCMICii
aBTOMOOLI, a TakoXX OUIbII PIBHOMIPHO

o PO3MOAUIATA  HABAHTKEHHS MDK  OCSMHU.
HaromicTe mipu ki1acuuHiid cxemi BiJOYBa€ThCs
30UIBIIIEHHS JOBXHWHM 1 Macd aBTOMOOLIS,
MOTIPIITY€ETHCS KOMIIOHYBAHHS CaJIOHY.

, v [lepennponpruBOAHA CXe€Ma Ma€ MIMPOKE
Pucynox 1.3 - KomnonyBasnbHi 3aCTOCYBAaHHS 3 JBOX OCHOBHUX ITPUYHH:

B)

CXEMH JIETKOBUX aBTOMOOLIIB: - 3a0e3neueHns HEJIOCTAaTHLOL
a) KJ1acu4Ha; 0) NOBOPOTJIMBOCTI, IO TOKpAILYyE CTIHKICTb
nepeHbONIPUBOHA; B) aBTOMOOLIIS;
3aTHROTIPUBOJIHA; T') CXeMa - TOKpallaHHA YMOB KOMIIOHYBaHHS
“IBUTYH y 0a3i” calioHy (BIACYTHI TyHeNIb [IJs KapAaHHOI

nepenadi 1 BHCTYN Ui TOJIOBHOI, BEIMKHUUN
00’eM OaraxHuKa).
YerBepTa KOMIIOHYBajbHa CXE€Ma IpUTaMaHHa TaK 3BaHUM CIOPTHUBHHUM
aBTOMOOLIISIM BHIIIOTO KJIACY.
TenneHuii po3BUTKY KOMIIOHYBAJIbHHUX CXE€M TaKl: KOMIOHYBaHHS 13 3aIHIM

PO3MIILIEHHAM  JBUTYHa  NPAaKTUYHO HE  Ma€  MEPCHEKTUB  PO3BUTKY;
10



NEPEeIHBONPUBOIHA 1 KJIJACHYHA KOMIIOHYBaHHSI OYJyTh PO3BUBATHUCS SIK PIBHOLIIHHI.
Cporoani Ha CBITOBOMY pHUHKOBI 35-37% wmopeneld aBTOMOOLUTIB MPOMOHYETHCS 3
KJIACUYHOIO CXeMOI0 1 53...55% - mepeH»OnpUBOTHI.

1.4.2 KoMnoHyBaJIbHi CXeMH BAHTAKHUX AaBTOMOOLIIB

3aJIe)KHO BiJ PO3MIIIEHHsS JIBUMiyHA Ta KaOiHW, HaWOUIbIIe IMOMWPEHHS
COTOAHI OTPUMaIM YOTHUPH BapiaHTH KOMIIOHYBAJIBHHX CXEM BaHTaXXHUX
aBTOMOO1JTIB, K1 ITOKa3aH1 Ha pUCYHKY 1.4.

[Tepmra cxema - IBUTYH HaJ IEPEIHIM MOCTOM, KaOiHa 3a JABUTYHOM TaK 3BaHE
KaroTHe KOMITIOHYBaHHs (AuB. puc. 1.4, a). [lepeBaru 1miei cxeMu: XOpOIIHH MiIXia 10
JBUTYHA, 3pyYHICTh BXOJYy 1 BUXOAY 3 KaOiHU, JOJATKOBHMA ““METp KUTTS IJIS BOJIS,
HaliMEHIIIE MOXXJIMBE HaBaHTAXXCHHS Ha mepeani wmict. Hemomiku: oOmexeHa
TIePETHsI OTJISIIOBICTh 1 301IbIIIEHHS Ta0APUTHOI JOBKUHHA aBTOMOO1IIS.

a) Jlpyra cxema - NBUTYH HaJ TEpPEAHIM
MOCTOM, KaOlHa 4YacTKOBO pO3MIIIEHA Haj
JBUTYHOM - KOPOTKOKAIOTHE KOMITOHYBaHHS
r/__h ] (muB. puc. 1.4, 0). IlepeBaru Takoi cXemu:

M MOXJIMBICTh 3MEHIIECHHS KOJICHOI 0Oasm 1

JIOBKMHHM aBTOMOO1JIS, TOMipHE HaBaHTaKCHHS
Ha mepeaHid wict. Hepomiku: 301abIIeHA
BHUCOTA MIJIOTU KaOlHU, YTPYAHEHUU HOCTYM

6}

J10 33J1HBOI YAaCTUHU JBUT'YHA, MEHIIA IIHPUHA

| | JBEpeH, MABUIIEHUI PIBEHb IIIYMY.
‘M@ Tperst cxema - ABUTYH HaJ MEpPEeIHIM
- MOCTOM, Ka0lHa HaJ JBUTYHOM - CXeMma

“xkabiHa Hax ABuUryHoM” (muB. puc. 1.4, B). [i

nepeBaru: MOXJIMBICTh OTPUMATH MIHIMAIIbHY

l ] 0azy i. JIOBAKHUHY aBTOMOOLJISI,  XOpoIla
OTJISIZIOBICTh, 3OUIBIIICHHS HaBaHTAXEHHS Ha

M MEpPEeHI0 BICh (Y BUMAIAKY MOBHOMPUBOIHOT

TpaHcwmicii). Hepomiku:  Benwka — BHCOTa

B)

P MIJJIOTH KaOlHW Ta YTPYAHEHMM BXiJ 1 BUXIJ,

HEMOXKJIUBICTh PO3MICTUTH B KaOiHI TpHU

[ 1 090614, HOTpe6a} y J0JIaTKOBOMY MeEXaHi3Mi

BIIKUIAHHA KaO1HH.

YeTrBepra cXxema - JBHTYH 10331y

' MepeHbOro  MOCTa, KabiHa MaKCHMAaJIbHO

Pucynok 1.4 - KommoryBasbHi 3CYHyTa BIepe - “repenns kabina” (quB. puc.
CXE€MHU BaHTa)XHUX aBTOMOOLIIB: 1.4,r). TlepeBary Takoi CXeMH:

a) KarloTHa; 0) KOPOTKOKANOTHA,; - XOpollla OINISAOBICTh 3 MiCIs BOJis,

B) “KabiHa HaJl IBUTYHOM ; 3pYy4YHICTh BXOJy 1 BHUXOAY, piBHA MijJjora

r) “nepenHs Kadina” KaOiHU y SIKId BIJIBHO MOXYTh PO3MIiCTUTHCS

Tpu ocobm. Hepomiku: HeoOXimHICTh MigHIMAHHSA KaOiHM, 100 m00paTtHcs 10
JIBUTYHA, BIUTMB Ha BOJiS BEJIIMKUX BEPTUKAIBHUX MPUCKOPEHb, HABAHTAKCHHS Ha
nepeaHio Bich 33...35% moBHOI MacH, 11e BIUTMBAE HA MPOXIAHICTH, TOMY aBTOMOOLI 3
KOJIICHOIO (hopMyJI0t0 4X2 (6%2) MOBUHHI MPOEKTYBATHUCS ISl XOPOIIUX JOPIT.
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143 KOMHOHyBaJILHl cXeMH aBToﬁycm

3ane)XHO BiJ] PO3MIIICHHS JIBUTYHa 1 BEAYYOTO MOCTa 3aCTOCOBYETHCS TpHU
CXEMH KOMIIOHYBaHHSI aBTOOYCIB.

[lepma cxema - ABUTYH Tomepeny, Beayul kojieca 3aaHi. Cxema momyssipHa
NPy TPOCKTYBaHHS MIKpoaBTOoOyCiB. Hemomiku it BeIWKOi MICBKOI MOJIEIII:
NEepPEeBAaHTAXKEHHS TMEPEAHBOTO MOCTA, BHCOKHI PpIBEHb MIJJIOTH, 3ara3oBaHICTh Ta
IIyM B KaOiH1, HEMOXJIMBICTh PO3MIIIIEHHS JIBEPEH mormepeny.

Jlpyra cxema - IBUTYH IIiJI IIJIJIOTOI0 B Mekax KoscHoi 0a3u (aBToOyc Ikarus
260). [lepeBaru Takoi cxeMu: piBHA MiJjIora, MPOCTOPi HAKOMUYYBaIbHI TUIOMIAIKH
OIS TIepeHiX 1 3aAHIX ABEPEH, MOXKIIUBICTh 3aCTOCOBYBATH THIOBHUI 3aTHINA MICT,
3aIOBUTBHAN  PO3MOMII  HAaBaHTAKEHHS IO oOcax. Hemomiku: HEOOXITHICTH
3aCTOCYBaHHS CIICIIAIIBHOTO JBHUTYHA 3 OIO3WTHHM PO3TAIIyBAaHHAM IWITIHJPIB,
BHUCOKHU PIBEHb IMIJIOTH CAJIOHY, 110 BUMAra€e TPH CXOJUHKH.

Tpers cxema - JBUTYH TI03aay, PO3MIIICHUN TMO3M0BXK ab0 TMOMEPEK,
TOPU30HTANILHO, a00 BepTUKaNbHO. [lepeBaru Takoi cXeMu: ONTHUMAIBHUN PO3MOMALI
HAaBAHTAKEHHA MO OCSAX, HEBUCOKUW PIBEHb MIJIOTH, HE3HAYHI IIIYM Ta 3ara30BaHICTb
B cayoHi. Hemomiku: HecTaHmapTHUM 3a/IHIM MICT, HEOOX1IHICTh MiAHIMATH MiJIOTY
HAJ JBUTYHOM, YTpPYJIHEHE pO3MIIIEHHS JBEpel 1 TMpaKTHYHA BIJICYTHICTb
HAKOIMUYYyBaJIbHOI IIJIOMIAIKU 1033y .

1.5 Cragii Ta eTanu NpoeKTYBaHHS ABTOMOOIJIIB

[IpoekTyBaHHST aBTOMOOUISI OXOIUIIOE BECh KOMIUIEKC KOHCTPYKTOPCHKO-
EKCIEPUMEHTAILHUX POOIT 13 CTBOPEHHS MPOMUCIOBOTO 3pa3ka - BiJ CKJIaJIaHHS
TEXHIYHOT'O 3aB/IaHHS JI0 KOPEKTYBAaHHS TEXHIYHOI JOKYMEHTAIli y BiAMOBIIHOCTI 3
TEXHOJIOTIYHUM  MPOLECOM BHUIOTOBJIEHHA. ICHye YOTHpPHM OCHOBHI  CTali
MIPOEKTYBaHHS aBTOMOOLIISA, K1 NOJISIOTHCS HA €TaIlH.

Ilepma cramis - e TexHiyHe 3aBAaHHsA. BoHa ckiagaeTbest 3 OJHOTO €Taiy, a
caMe 0e3MNocepeIHhO CKJIaJaHHs TEXHIYHOIrO 3aBlaHHs. [[Js 1bOro momnepenrHbo
aHAI3yIOThCSA BHUMOTH 3aMOBHHMKA, JUPEKTHBHI JOKYMEHTH 1 TEHJEHIli PO3BUTKY
aBTOMOO1JIIB TAaHOTO KJIacy.

Jlpyra crajis - ecKi3Hu IpoeKT. BoHa BKJIIOUa€e Taki eTaru:

- €CKI3HE KOMITOHYBaHHS;

- CTBOPEHHSI MONTYKOBUX MAaKeTIB 30BHIIIHIX (HOpPM;

- MaKeTyBaHHS 30BHIIIHIX (HOpM;

- MAKEeTyBaHHS BHYTPIIIHBOTO IPOCTOPY.

Ecki3He KOMMNOHYBaHHS € TIOYaTKOBUM €TaloM pPO3POOKH 3arajibHOTO
KOMITIOHYBaHHs. [Ipy 1iboMy 3a/1at0ThCSl TOMEPEIHI PO3MIPH Ta BIZHOCHE PO3MIILICHHS
OCHOBHHX arperartiB aBTOMOO1JIs, TIOJIOKEHHSI BOJIisl, TACAXKHUPIB, BAHTAXKY.

[TonrykoBi MakeTH 30BHINIHIX (OPM CTBOPIOIOTHCS ISl TOro, o0 3HANUTH
CHOUIBHY 1JI€l0 apXITeKTypHOI'O BHpIIIEHHS Ky30Ba (JErkKoBOro) 4u KaOlHU
(BaHTaXHOTO) aBTOMOOLIS. MakeT BUKOHYEThCS y MacwuTadl 1:5 3 muacTuiiny Ta 3
HACTYITHUM BUIIPOOYBAHHAM y aepoJIMHAMIUHIN TpyOi.

[Ticast MONIyKOBOTO MakeTy CTBOPIOETHCS IUIACTMIIIHOBUN MakeT 30BHIIIHIX
dbopm ky3oBa (kabinm) B MacmTabi 1:1. Ileli MakeT BUKOPUCTOBYETHCS IS
YTOYHEHHS 30BHIMIHIX (OpM 1 TEpeBIpKH MepIuX BpakeHb. BiH € mkepenom
1H(opMaIrii mpo 30BHIIIHI TOBEPXHI 3 METOIO MOAANIBIIIOT PO3POOKU KPECICHD Ky30Ba
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(xabiHm).

Ha wMakeTi BHYTpPIIIHBOTO MPOCTOPY TNEPEBIpAETHCS KOM(MOPTAOEIbHICTD
MOCaJKU, 3PYUYHICTh BXOJly Ta BUXOAY, OTJISAOBICTh PO3MIIIEHHS OpraHiB KepyBaHHS
1 T. 1. Maker B MacmTa0i 1:1 BUKOHYEThCA 3 iepeBa Ta 1HIIKX MIIPYYHUX MaTepialliB.
Bin mae OyTu I0NOBHEHUH MAaKETOM KamoTa 1 CKJIaMHU 3 MPO30POro MIacTHKA.

TpeTs cTais - TeXHIYHUN MPOEKT. BiH BKIIOYae Taki eTamnu:

- 3arajibHe KOMIIOHYBaHHS (3aBEPILICHHS);

- MaKeTyBaHHS 11aci;

- pO3pOOKY KOHCTPYKIIIi arperaris.

[Tpu 3araibHOMY KOMIIOHYBaHHI1 (3aBepmeHH1) YTOYHIOIOTBCS  BITHOCHE
PO3MIIIIEHHSI arperariB Ta Y3TO/KYIOThCS iX PO3MIpU 1 mapaMeTpu. 3 IEI0 METOIO
PO3pOOIIAIOTHCA MIA30B1 KPECICHHS Ta Y3ro/KyBallbHa cxema aBTomMo0us. J{is maci
Ky30Ba (kKaOlHM) BHUKOHYIOTH OKpEeMi TIUIa30B1 KpECleHHs, W00 YHHKHYTHU
nepeBaHTaXEHHS iX 300pakeHHsAMU. MacmrTa®b BukoHaHHs 1:1, po3mipu He
MPOCTABIISIOTHCSA, & BU3HAYAIOTHCA 110 MONEPEAHBO HAHECEHIH CITIII.

[1na3oBe KpecieHHs IIacli Ha SKOMY IOKa3aHi KOHTYpHU YCIX arperartiB Ta
BY3JIB JIO3BOJISIE HAOYHO IMOOAYUTH iX BIJHOCHE PO3MIIIEHHS, PO3MIIIECHHS TAT 1
IIJIAHT1B, BUSIBUTHU 3a30pH, TIEPEBIPUTH PO3PAXYHKH.

VY3romkyBaabHa cXeMa MICTUTh BHUEpIHY i1H(OpMaI0 TpOo BU3HAYAIBHI
pO3MIpH arperariB, pO3MIpHI JIAHIIOTH, XOJHU €JEMEHTIB, IO MEPEeMIIIyIOThCs 1
3a3opu. [i BUKOHYIOTH y MaciuTabi 1:5 Ta 3a6e31euyIoTh KOOpAHHALIHHOIO CITKOIO.

Kpim mtazoBoro kpecneHHs: OyAyeThes 1€ MakeT Iaci abo xo4a 6 MOTOPHOTO
BIJICIKY, BpaxOBYIOUH IIUIbHICTh PO3MIIICHHS B HbOMY arperatiB. MakeT y maciura0i
1:1 no3Bossie mepeBIpUTH BCl 3a30pH, AKI HE BHU3HAYAIOTHCA TIpa(iuHO, 3HAUTU
IpaBUJIbHE PO3MIMICHHS TAT, MPOKIACTH TPYOOIPOBOAM Ta E€JIEKTPOMPOBOAKY,
NEePEBIPUTH JIOCTYIHICTh arperariB 1 By3JIiB.

['onoBHUM pe3yibTaTOM CTaAll TEXHIYHOTO MPOEKTY € po3poOKa KOHCTPYKIIii
OCHOBHHMX arperaris.

YerBepra cTamis - 1€ po3podbka pobodoi fokymenrainii. Bona nmependadae taxi
eTarnu:

- po3po0Ka pobOUYNX KpecleHb, TEXHIYHUX YMOB 1 T. ]I.;

- BUTOTOBJICHHS JOCIIIIHUX 3Pa3KiB arperaris;

- BUMPOOYBaHHS JOCTIHUX 3pa3KiB arperaris;

- BUTOTOBJICHHSI JIOCJTITHUX 3pa3KiB aBTOMOO1IIS;

- TOTIPOBODKYBaJIbHI BUMIPOOYBaHHS 3pa3KiB aBTOMOO1JIS;

- KOPEKTYBAHHS TEXHIYHOI JOKYMEHTALIIi.

Ha ocHOBI TEXHIYHOIO MPOEKTY PO3POOIISIETHCS KOMIUIEKT poO0Y0i TEXHIYHOI
JOKYMEHTAIIli JIs BUTOTOBJICHHS JOCHIIHUX 3Pa3KiB aBTOMOOLIA, KA KOPEKTY€EThCS
Ha HACTYIHUX eTarnax MpOoeKTyBaHHSI.

JlocmigHi 3pa3ke arperatiB i aBTOMOOUTIB BHUTOTOBJSIOTHCA TO OOXiIHIN
TexHOoJIOT1i (0e3 BHUKOPUCTAaHHS CHEHIAIbHUX CTAaHKIB 1 1HCTPYMEHTIB, SIKI
nepeadoadeHi Ha KOHBEEPI), ane 3 000B’I3KOBUM 30€pEKESHHSIM BCIX BUMOT TEXHIYHOI
JTOKyMEHTaIli. 3pa3ku BUTOTOBJISIOTHCS KUIbKOMa TIOCIIOBHUMHU CEPISIMH, IO
JI03BOJISIE Y KOXKHIN HACTYIHIN cepii BpaxyBaTH JOCBIJl paHillle BAKOHAHUX POOIT.

BunpoOyBaHHSI CKOHCTPYHOBAaHUX arperaTiB MPOBOJATHCS SIK Ha CTEHJaX, TaK 1
Ha aBTOMOOUIAX. CTEHI0B1 BUIPOOYBAaHHS MOXYTh 3/1MCHIOBATHCS ISl BU3HAUYEHHS
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BUXIJTHUX XaPaKTEPUCTHK, BIAMOBIAHOCTI HEOOXITHUM BUMOTaM a0o0 ISl YCYHEHHS
KOHKpeTHOTO aAedekty. BumpoOyBaHHIO Ha aBTOMOOUISIX MIAAAIOTHCS CKIIATHI
arperaru, siki BUMaraloThb BEJIMKOi JOBOJOYHOI pOoOOTH (IBUTYH, TiIpOMEXaHiuHa
nepeaya ToIIo).

ExcnepuMeHTanibHa TiepeBipKa 1 JIOOMpPAIIOBAaHHS KOHCTPYKIII aBTOMOO1ISA
MPOBOASATHECA B XOAl  JIONPOBAKYBaJIbHUX  BUIPOOYBaHh  aBTOMOOLIIB:
71a00paTOpPHUX, TAOOPATOPHO-AOPOKHIX 1 TPOOITOBUX.

JlabGopaTopHi 1 Ja0OpaTOPHO-AOPOKHI BUIPOOYBaHHS MPU3HAYEHI IS
BU3HAYCHHS MMapaMeTpiB Ta BUXIJHUX MOKAa3HUKIB aBToMoOuUIA. [lpu nmabopatopHux
BI/IHpO6yBaHH$IX BI/II(OHyIOTL oOMipH, 3BaKyBaHHs, OIIIHKY OTJISZOBOCTI 1 I1HIIHMX
MOKa3HUKIB, fKI HE 3B’si3aHi 3 mpoOirom. JlabopaTopHO-TOpOKHI BHIPOOYBAHHS
BKJIIOYAIOTh BU3HAYCHHS IIOKA3HHMKIB JUHAMIYHOCTI, IAJWBHOI CKOHOMIYHOCTI,
OLIIHKH K€POBAHOCTI 1 €()eKTUBHOCTI TaJIbMyBaHHS Ta 1HIIMX MAapaMeTPiB 3B’ sI3aHUX 3
npooirom.

[Ipo6GiroBi BumpoOyBaHHS aBTOMOOLIS MPOBOMASTHCA 3 METOIK OTPUMAHHS
BIJIOMOCTEM MpPO HAIMHICTh, 3pPYYHICTh KEpyBaHHA Ta OOCIYrOBYBAaHHS, IS
CKJIQJaHHs IHCTPYKIIIT 3 eKCIUTyaTallii, a TAK0X BUSABIECHHS Ne(EKTIB, IO MiAIsATaloTh
ycyHeHHto. [IpoOiroBi BuUNpoOyBaHHS TIPOBOJSATHCA B YMOBAaX MAaKCHMAJbHO
HAOMMKEHUX JI0 PeIbHUX YMOB €KCIUTyaTallii.

1.6 IToHATTSA NPO HAXIMHICTD i JOBroBiYHICTHL aBTOMO0iJIsA. Buau MminHoOCTI

Y mpomeci ekcruiyatarii aBTOMOO1IsS Ha HOro BY3JIM Ta JeTaml JIIOTh
HAaBAHTAKEHHA, BEJIMYMHA 1 XapakTep SKUX OOYMOBIIEHI B3a€EMOJIEI0 KOJIC 3
JIOPOTOI0, JI€I0 BOMISI HA OpraHU KEePyBaHHS, PEKXUMHU POOOTH BUTYHA Ta 1HIIUMU
dbaxTopu. 3po3yMiJio, IO MEXaHI13MHU 1 BY3JIM aBTOMOOLJISI MalOTh OYTH HAJIMHUMU Ta
JIOBFOBIYHUMH B POOOTI.

HaniiinicTe - 1e BIacTUBICTh aBTOMOOUIA 30epiraTd CBOI €KCILTyaTalliifHi
NMOKa3HUKM (AMHAMIYHI, €KOJIOTIYHI Ta 1HII) B 3aJaHUX MeXaxX MpOTIroM
PErIaMeHTOBAHOTO MTPOMIXKKY Yacy B MEPBUHHUX YMOBAX €KCILTyaTallii.

JIOBroBIYHICTh - II¢ BJIACTUBICTH aBTOMOOLNS 30epiraTu poOOTO3AATHICTH JI0
JOCSITHEHHSI TPAaHUYHOTO CTaHy TMPU  BCTAHOBJIEHIA CHUCTEMI TEXHIYHOTO
00CITyrOByBaHHS 1 PEMOHTIB.

PoGoTo3naTHiCTh - 1I€ BIACTUBICTH aBTOMOOWISA, MpU SKiM BIH 3JaTHHI
BUKOHYBAaTH 3a7aHl (QyHKII, 30epiraroud 3HAYCHHS 3aJlaHUX TapaMmeTpiB Y
pErylaMeHTOBAHUX MEXaX.

HaniitHicTe aBTOMOOLIS 3aJI€KUTh BiJl (DAKTUYHUX HABAHTaXEHb SIK1 A1IOTH HA
HBOTO Il Yac eKCIUTyaTtalii. YMOBH €KCIUIyaTallii AyXe pi3Hi 1 He MOCTIHHI B Yaci.
3ycuiuisl, SIKi BUKJIMKAIOTh HANPYXEHHS B JETalsX, MOXKYTh OyTH MOCTIHHUMU (BiJ
Baru, NOYaTKoBa 3aTsKKa OOJTIB) 1 3MIHHUMH (3yCWIJIS TIPU T'ajibMyBaHHI, PO3TOHI,
HAsSIBHOCTI CUJI ONOPY, HETOYHOCTI BUTOTOBJICHHS JIeTaeH).

JIOBTrOBIUHICTb JIeTaje 1 By3/1iB aBTOMOOLIS 3aJIEKUTh BiJl BEJIMUMHU 1 Hacy Ail
HABAHTAXKEHb, IO YAaCTO MOBTOPIOIOThCS. [le HaBaHTaKeHHS, SK1 32 TEPMIH CITYKOH
MexaHi3My TMOBTOprotoThess He MeHme 1000 pasziB. JIOBroBi4HICTH aBTOMOOLIS
00yMOBJIEHAa TaKOX >KOPCTKICTIO KOHCTPYKIIii, OCKUIbKH aedopMallii KapTepiB BajiB
BUKIIMKAIOTh IE€PEKOCH, IO, Y CBOIO Yepry, MNpHU3BOAUTH JO KOHIEHTpaIii
HaIPY>KEHb.
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Po3pi3HAI0TE: @) CTaTHYHY MIIHICTh, TOOTO 3MaTHICTH JAETalied OMUPATHCS
pYHHYBaHHIO TiJ [II€l0 KOPOTKOCTPOKOBHUX MAaKCHUMAJIbHUX HaBaHTaXEHb; O)
BTOMJICHICHY MILHICTh - 3[JaTHICTh JeTaJieil ONUpaThcs PyHHYBAHHIO IiJl BIUIMBOM
HaBaHTa)XCHb, 10 6AraTOKPaTHO MOBTOPIOIOTHCHA.

BTromnenicHe pyiiHyBaHHS MOXJIMBE IPU CTHCKOBI 1 PO3TATOBI, 3THUHI 1
KpY4eHHI, IPH iX pO3AUIBHIN 4K CIUIBHIN 1ii. PI3HOBHIOM BTOMJIEHICHOT MIITHOCTI €
KOHTaKTHA MIIHICTh - 3JJaTHICTh POO0OYOT MMOBEPXHI OMUPATHUCS MM JI€I0 KOHTAKTHUX
HaNpy>XeHb CTUCKY a00 3CyBY, III0 BUHUKAIOTh 0AaraTOKpaTHO B MPOIIECi eKCILTyaTaltii
(Ha moBepxHi 3y0a, MmapuKa, JOPHKKHU MIIITUITHUKA).

Jletam aBTOMOO1IA MalOTh OYTH TaKOX 3HOCOCTIMKHMH 1 KOPCTKUMH, TOOTO
OTMPATHCS 3MiHI pO3MIpiB 1 (GOpMU i Ti€F0 HABAHTAXKEHHS, 1[0 BUHUKAIOTH 11T 4ac
eKCILTyaTarii.

1.7 Marepiauiu nerajeid aBTOMOOLTIB

JUisi BUTOTOBJIEHHS J€Tajled aBTOMOOUIIB 3aCTOCOBYIOTHCSI MEPEBAXKHO YOPHI
MeTajau, a caMe cTajdb 1 4YaByH. llepcnexkTuBHMMHM Marepiajgamu, 00J1acTh
3aCTOCYBAaHHS SIKUX PO3LIUPIOETHCA € IUIACTMACH, a TaKO JIErKl CIJIaBM Ha OCHOBI
aIIFOMIH110, MarHilo, 1 IIUHKY.

1.7.1 CraJi i yaByHu
[3 Kypcy Marepiano3HaBCcTBa BiJJOMO, IO CTajb - 1€ 3aJli30BYIJICIIEBUI CIUIAB
13 BMICTOM BYyTJIEIIO 710 2%, a 4aByH - Oubie 2%.

1.7.1.1 CraJii 3a 3aCTOCYBaHHAM Yy KOHCTPYKIiI MOKHA PO3AUIMTH Ha TaKi
rpynm:

- cTajb JAJiA 3y04aThX KOJIC 1 BaJiB TPaHCMICI;

- CTaJIb TOBCTOJMCTOBA IS IITAMITyBaHHS paM;

- TOHKOJIUCTOBA CTaJb JUIsI IITAMITyBaHHS KY30BiB;

- PECOPHO-TIPY>KMHHA CTaJlb;

- CTaJb JJIA BIIJIMBAHHS KPOHINTEHHIB, KApTEPIB 1 IHITUX CUJIOBUX JIeTaJICH.

Crani, siKi BHUKOPHUCTOBYIOTH JUJIS BUTOTOBJIGHHS 3yO4aTHX KOJIC, BalliB
XpeCTOBUH Ju(depeHiiasiB 1 T. M. MOBUHHI MAaTH BUCOKY CTaTUYHY 1 BTOMJICHICHY
MIIHICTh. [IJIs1 Maio HaBaHTa)XEHUX IIECTePEHb KOPOOOK TMEpeMiHu Tepenad, siKi
HaWOUIbIIE TPAIIOIOTh HA MPAMIM Mepeaadi BUKOPUCTOBYIOTHCS CEPEIHBO BYTJICIICBI
1 HU3BKOJIETOBAaH1 KOHCTPYKIIiHHI cTami. Jlo HuX BigHOCSATHCS XpoMHCTI (X) cTami 3
monioageHom (M) 35XMA Tta Oopom (P) 35XPA nomninmedi o0 e€eMHUM
3arapTyBaHHSIM 1 BHCOKOTEMIIEpAaTypHUM BiAIMyckKoM, Xxpomucti ctaii 35X 1 40X
[[1aHOBaHI y PIJIKMX BaHHAX Ha ruouny 0,2...0,4 MMm.

binbmr HaBantaxkeni mecTipHi KIIIT 1 ronoBHUX mepenay BUTOTOBISIOTHCS 3
xpoMmomapraniieBux crtaieit 3 turaHom (T), 6opom 1 momioaenom (M). Ili crami
Ha/IJIeH] MiIBUIIEHOO MilHicTIO0. CTalli 3 MajauM 1 MiABUIIEHUM BMICTOM BYTJICIIIO 3
npucaakamu mapraniro (I) 1 turany 18XT'T, 25XT'T, 30XT'T, 20XIT'P, 27XIP,
17XI'M, 25XT'M uementytotbes Ha rauouny 0,7...1,2 mwm.

Jlist BaniB KIIIT B ocHOBHOMY 3aCTOCOBYIOTH Ti 3K CTali, IO 1 JJIsl MIECTEPEHD
45, 25X 1 15XA, a takox crani 3 Bosnbppamom (B) mapox 18XHBA, 40XHMA,

BucokonaBanTakeHl IIECTIpHI KOPOOOK Ta TOJOBHUX Iepenad, IiBOCI,
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HIECTIpHI 1 XPEeCTOBMHU Ju(eEepeHiianiB BHUrOTOBIAOTh 3 HikeneBux (H) Ta
Oe3HIKeJIEeBUX CTaleld 3 BHUCOKMM MEXaHIYHUMH BIIACTUBOCTSIMH. XPOMOHIKEJIEBI
cram 20XHM, 12X2H4A, 15XT'HTA, 20 XT'HTA, 12XH3A, 20XT'HTP, 20X2H4A
JI0AATKOBO 1IEMEHTYIOThes Ha Tinouny 0,7... 1,6MM.

Bucokosikichi  Oe3nikeneBi  ctaimi  tumy  20XI'PA, 18XI'TA, ski
BUTOTOBJISIIOTBCSA Y CHELIaIbHUX yMOBax (Bakyymi, armocdepl 1HEPTHUX Ta3iB)
[EMEHTYIOThCA Ha riaubuny 0,9...1,6MM.

ToBcronucToBa cTalb (TOBIIMHO 4 1 OUIBIIIE MIJTIMETPIB) 3aCTOCOBYEThCS JIJIs
HITaMIIyBaHHS JIOHKEPOHIB, MONEPEUYNH, KOCHHOK paM Ta IHIIUX JeTaneil. Marepian
Mae OyTH HaAUIEHUN BHCOKOIO IUIACTHYHICTIO 1 XOPOLIOK 3BaproBaHicTio. L{um
BMMOTaM BIMOBIIal0Th SIKICHI KOHCTPYKIIiiiHI Byrienesi ctani 0,8xm, 20km, 25Km Ta
iHmi.  Jlesxi  ¢ipmu st paM aBTOMOOWTIB  BEJIMKOI  BaHTaXOIiTHOMHOCTI
3aCTOCOBYIOTh MapraHIEBUCTI, TEPMOOOPOOIICHI cTari.

ToHkonHMCcTOBa CTaidh A XOJOAHOTO IITAMIyBaHHS AeTalieil aBTOMOOUIBHHUX
KY30BiB, KaO1H, KpWJ, NAJIUBHUX 0aKiB BUTOTOBJISIETHCS TOBIIMHOO Big 0,8 10 1,5MmMm.
Le cram mapku 08k, 08Dk, 081O.

PecopHo-Tipy’>kMHHI ~ CTaji MalwTh BHCOKY TpaHUIl0O Tekydocti. Jls
BUTOTOBJICHHS JINCTOBUX PECOP Ta MPYKHUH MIJBICOK BUKOPUCTOBYIOTHCS KPEMHIEBI
(C) 1 mapranuesi crami 5S0XTI°, 5012, 650", SIC2 ta iHmi; Jyisi TOPCIOHHUX BaJliB -
cram 40XHM®A, 60C2A, 70C3A.

3 MEeTOI0 MiJABUIICHHS BTOMJICHICTHOT MIITHOCTI JETalIel, sIKi MPaIfO0Th MpU
BHUCOKHMX KOJIMBAJIbHUX HABAHTAXKECHHSX, HEOOXIJTHO 3a0€3MEUUTH Yy MOBEPXHEBOMY
mapi CTBOPEHHS 3JIMITKOBHX CTHCKYBAIBHUX HaANpyXKeHb. [ mMbOro MpOBOISATH
3aHEBOJIIOBAHHS MPY>KHH 1 TOPCIOHHHUX BaJliB, 0OKATKY POJIMKAMHU 1 IpOOECTPYMHUHHY
00pOOKY JIMCTOBUX PECOP.

JIusapHi ctani 35J1, 40J1, 45J1 3acTOCOBYIOThCS AJi BIIUIMBaHHS KPOHIITEHUHIB,
KapTepiB 3aJIHIX MOCTIB, MATOUYMH 1 KOJIIC BAHTAXKHUX aBTOMOO1JIB.

1.7.1.2 Cipuii yaByn mapok CU21 i CYU24 BHKOPUCTOBYETHCS JJSI BUIHBOK
HAaTHCKHOTO JHUCKAa 3YCIUICHHS, TaJbMIBHUX KOJIOAOK, MmIKiBiB, kaptepiB KIIII,
po3aaBajIbHUX KOPOOOK, KPUILIOK TIIUITHUKIB, TaIbMIBHUX OapabaHiB 1 T.1.

Koskuit vaByn KU45-6 1 K435-10 (4opHO-CEpIIEeBUHHHMIT) 3aCTOCOBYETHCS TS
BUTOTOBIICHHS JI€TaJIel, SKI CIHPUHAMAIOTh JWHAMIYHI HABAaHTAXEHHS: KOPIyCH
nudepeHIianiB, KapTepu TOJOBHUX TMepenad, Oalku BEIy4YMX MOCTIB, MAaTOYHHH
KOJIC, KpoHIITEHU paM. [lepmiTHrUl KOBKUI YaByH JesiKi (ipMU 3aCTOCOBYIOTh JIJIst
TaKuX BIJMOBITAJIBHUX JIETAJICH, SIK BWJIKM KapJ/laHiB, TAJIBMOBI JHUCKH 1 OapabaHw,
HIECTEePH1 BHYTPIIHbOTO 3aueryieHHs mianetapaux KIITI.

1.7.2 KoabopoBi MeTajIu i CIUIABH

JI71s1 BUTOTOBJICHHS JIeTalieid aBTOMOO1JTIB 3aCTOCOBYIOTh JIFOMIHIEBI 1 ITIMHKOBI
CIUJIaBHU, K1 BITHOCSITBCS IO KOJTLOPOBHUX.

3aJIe’)KHO BiJl XIMIYHOTO CKJIaJly aJIFOMIHIEBI CITpaBU HAJIJIEHI PI3HOMAHITHUMHU
BIacTUBOCTAMU. CuimyMinu (MIicTATH 6...12% kpemHiro Si) MalOTh XOPOIIi MEXaHI4HI
BJIACTUBOCTI Ta TexHoJoriuHi sikocTi. CnaB AJI-4 3acTOCOBYEThCS MJII BUIMBOK
KapTepiB KOpOOOK 1 TOJOBHUX TMepeaad, KOJIC 1 MaTOYMH, KapTepiB PYJIbOBHX
MeXaHI13MiB, KapTepiB 1 poOOYUX KOJIIC TIAPOTPAHCHOPMATOPIB.

Minno-amominieBi cruaBu (MicTaATh 4..5% wMimi Cu) 3aCTOCOBYIOTBCS ISt
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NIpiOHUX BUJIMBOK 3MIIHEHUX TepMOOoOpoOkoro: cmaB AJI-7 cepenHboi MILHOCTI,
AJI-19 -Bucoxoi.

Jlo nedopMOBaHHMX AMIOMIHIEBUX CIUIaBiB BiMHOCATHCS AMi, AMr, AMr-6 ta
iHml. CrmaB AMin (mictutes 1 ...1,6% wMapranimo Mn) HaauleHHMH BHCOKOIO
KOPO3IMHOIO CTIMKICTIO. 3aCTOCOBYETbCS JUIsl INTAaMIIyBaHHS HE HaBaHTaXEHUX
JeTajieli: KOBIaKiB KoJIiC, IEKOPAaTUBHUX JieTaei 000iB dap.

CmnaB AMr (mictuth 2...2,8% wmarniro Mg) Mae OUIbII BHCOKY MIIHICTD 1
3aCTOCOBYETHCS JIJISl IITAMITYBaHHS 3BAPEHUX CEPEIHbOHABAHTAXKEHUX KOHCTPYKIIiH,
HaIPUKJIA] MAJIMBHUX OaKiB.

CmiaB AMr-6 (mictuth 5,8...6,8% Mg) HaguteHWid HAWUOUTBIT BHCOKOIO
MIIHICTIO. BUKOPUCTOBYETHCS 711 MITAMITyBaHHS JETaliel, Bl SIKUX BUMAara€TbCs
BHCOKa MIIHICTh 1 KOpo3iiiHa cTiiikicTh. lle pamm, kapkacu HeCydyumxX Ky3OBiB
aBTOOYCIB, Ky30BH BaHTaKHUX aBTOMOOLTIB, IIUCTEPHHU.

MarHi€eBi crjiaBu MarOTh Mally TYCTUHY 1 MOPIBHSHO BHCOKY MiIHICTh. CriiaB
MJI4 (mictuth 5..7% amtoMiHito Al) BUKOPHCTOBYETHCS ISl JIUTTS IMIJ THUCKOM
kaptepiB KIIII, komic, KOXYyXIB MaxOBHKa, TaJbMIBHUX KOJOJIOK, KpPHIIOK
T IIITATTHUKIB.

[{MHKOBI CIUTaBU BUKOPUCTOBYIOTHCS JUIsl BUTOTOBJICHHS METOJOM BHJIMBAHHS
1] TUCKOM KPOHIITEHHIB KOPMYCIB MPUIaaiB, PEHIITOK pajiaTopiB, KOpIyciB dap,
JNEKOPAaTUBHUX JeTayie. [[Is migBHINEHHS KOPO31MHOI CTIMKOCTI 3aCTOCOBYETHCS
CJIEKTPOJITUYHE TIOKPUTTS XPOMOM, HIKEJIEM, KaJIMIEM.

1.7.3 I'yma i muiactmacu

1.7.3.1 I'yma, sik Marepial, 37aTHa OO0 BeNUKUX Aedopmalliid mpu BiIHOCHO
HEBEJIMKUX HaIPYKEHHSX (BITHOCHE BUIOBXEHHS MpU po3puBaHHi csirae 350%).

EnactuyH1 BIaCTUBOCTI TyMH 3aJIe’KHO Bij 11 CKJIaly OEAHYIOTHCS 3 1HIIIUMH
BOKJIMBUMU BJIACTUBOCTSIMU: 3HOCOCTIMKICTIO, TEIIO- 1 MOPO30CTIMKICTIO, CTIMKICTIO
0 TaJuBO-MAacTWIbHMX MaTepianiB. CHIOBI TYMOBI KOHCTPYKIII apMyOThCA
METAaJICBOIO apMaTypoOr0 a00 KOPJIOM.

binbmiicth TyMOBUX JeTaneil BUTOTOBISEThCS (opMyBaHHAM. lle mimHw,
Kamepu, giadparmMu, MPOKJIAJKU, MPYXKHI €JIEMEHTH B MIABICKAX, TATOBO-3YIMTHUX
MPUCTPOSX, 3’ €IHYBATLHUX My(Tax TOIIIO.

1.7.3.2 BaacTuBoCTi IjacTMac 3ajie)KHO BIJ iX XIMIYHOTO CKJIaay IyXKe
PI3HOMaHITHI.

CKJIOIJIACTUKU CKJIAJIAI0ThCS 3 ModiMepy (enmokcuaHa abo mosniedipHa cMoJia)
apMOBAaHOTO  CKJIOBOJIOKHOM Ta HaJUJIEHI BHCOKOK TIUTOMOIO  MIIHICTIO.
3acTOCOBYIOTHCA JJIs1 Ky30BIiB, KaO1H 1 OKpEMHUX KPYIMHOTa0apUTHHUX MaHEeH.

Aneram (moxigHi ¢opManbAETiay) HT03BOJAIOTH 3a0€3MEUYUTH  XOPOIIUH
30BHIIIHIA BWTJISAN JAeTalied. 3acTOCOBYIOTBCS IS BHUTOTOBJICHHS — IIIJITXOM
MIPECYBAHHS 1 BUJIMBAHHIM KOPITYCiB, KPHUIIIOK HEBEIMKUX MIECTEPIHIACTHX Mepead,
PYJIBOBUX KOJIC Ta I1HIIMX JeTajedl KepyBaHHs, OOJaJHAHHS 1 BHYTPIIIHBOTO
037100J1eHHS Ky30Ba (KaOiHM).

[TominpomnineH BiAPI3HAETHCS BUCOKOK XIMIYHOIO 1 TEIJIOBOKO CTIMKICTHO. 3
HBOTO BUTOTOBJISIFOTHCS JIOTIATI BEHTWIATOPA.

[Tomamian 3aCTOCOBYIOTHCS JIJISl BUJIMBAHHS TTiJT THCKOM JIeTallel 3aMKiB, CKJIO
M1IAOMHUKIB, BTYJIOK 1 1HIIIOI apMaTypH, a TaKoX TPyOOIIPOBOIIB Ta MIAIIUITHHUKIB.
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HanineHi BUCOKOIO 3HOCOCTIMKICTIO 1 XOPOUIMMH aHTU(DPUKLIHHUMU STKOCTSIMH.

[Tomamin-68 1 ¢Qropomnact-4 BUKOPUCTOBYIOTbCS SIK  aHTU(PUKLINHI
martepianu. [ligmmmankun 3 momiamigy mpu TuckoBi go 12 MIla 1 mBuagkocti
KOB3aHHS 10 S5 M/C MOXyTh mpamoBatd 0e3 3mainyBaHHA. [liAIIUWNHUKK 3
dbToporuiacty aomyckaroTh OuUTblMid THUCK. KoedilieHT TepTs iX 0e3 3MmalryBaHHS
ckaazgae 0,08...0,04; nonmyctuma poboya remneparypa - 200°C.

AKpPHIIOBI TIJIaCTMACH 100pe MPOBOJIATH CBITJIO, CTIHMKI /10 BIUIMBY aTMOC(hepH i
BUKOPHUCTOBYIOTHCS JIJII PO3CIIOBAYiB JIIXTapiB, MaHeIeH MPUIaaiB Ta JCKOPATHBHUX
neTajeu.

KapOoHn 1 xenmaBp BITHOCATHCA O JIETKHX, aje AYXe MIIHUX KOMIO3UTHHX
MaTepialiB, 3 SKHX BHUTOTOBJSIOTH 3aXHCHI KOXXKYyXM 1 HaBITh Ky30BHU CIOPTHBHHX
aBTOMOOLITIB.

1.7.4 ®puxuiiini maTepiaau

@puKLIHHI MaTepiajii BUKOPUCTOBYIOTHCS y By3JaxX TEPTS 1 IUIATHCA Ha TPH
BUJIU: a30€CTOB1, 0€3a30€CTOB1, METaJIOKEPaMIYHI.

A3zbectoBi (QpuKIiiiHI Marepiaid B aBTOMOOUIEOyAyBaHHI CHOTOJIHI HE
3aCTOCOBYIOTHCSOCKUIBKH OCHOBHHM TX KOMITIOHEHT a30€CT BBAXKAETHCS

KaHUEPOreHHOIO (IIKIJIMBOIO AJIsl 3J0POB’s) PEUOBUHOIO.

be3az0bectoBi Marepiaau HE MICTATH a30ecTy, a ixX (PUKIIIHI BIACTUBOCTI
3a0€3MeuyI0ThCs IHIIMMHU KOMITIOHEHTaMU. Tak, QpuKIliiiHA KOJOAKA JJisi TUCKOBUX
rajibM CKJIQJa€ThCs 13 CHEIialbHOI CTAIbHOI IJIACTUHU - KapKacy 1 cyxoi ppukiiitHoi
CYMIIII 10 CKJIaay sIKOT BXOAWTD:

- cTaJbHa Bata (CTPy’KKa) JAJI1 MILIHOCTI 1 TEMJIOCTIMKOCTI;

- rpadgiT-ruracTu@ikatop A8 3MEHIIEHHS IIyMy Ta  301IbIICHHS
3HOCOCTINKOCTI;

- TMOPOIIOK TEPMOPEAKTUBHOT CMOJU JJIsi CKJICIOBAHHS BCHOTO B MOHOJIIT MPH
HarpiBaHHI;

- (ppUKIITHUN TTOPOIIIOK 3 IIKAPIIYIH Topixa Kelr'to (Topix pocte B ABcTpatii);

- HallOBHIOBAY - HEUTPAIBHUH 1 HE IIKIJIMBUI OapiT.

Ile ocHOBHI ckianoBi (PUKIIIHUX KOJOAOK, 30Kpema, Mapku Dafmi, sxi
BUTOTOBIISAE CIIJIbHE ABCTPaNiiiChKO-YKpaiHChKe MANPUEMCTRBO.

MeranokepamivHi QpUKIIIAHI MaTepiady Ha MiJIHI OCHOBI 3aCTOCOBYIOTHCS Y
OararoauckoBux ¢pukmionax aromatuunux KIIII. Bonu ycmimHo mnpaioroTs B
OJIMBI 1 TomyckatoTh Temrneparypy 101000°C, a tuck no 3,5 Mlla.

1.8 Ilpu3HavyenHsi, BUMOTIH i Kiacudikanisi TpaHcMicCil

Tpancwmiciss aBTOMOOUIST - 1€ CYKYIHICTh arperatriB 1 MeXaHi3MiB, SKi
nepefaloTh TMOTYXHICTh JIBUTYHAa BEIyYMM KojecaM Ta CiIyXaTh [IJIs 3MiHU
00epTOBOTO MOMEHTY, YaCTOTH 1 HAPSIMKY 1X 0O€pTaHHS.

Tpancwmicis Mae 3a0e3neuyBaTu:

- JIOCTaTHIN Jllarma3oH PETyJIOBAHHS MOMEHTY SIKUU MepelaeThCsl A0 BEeIydux
koutic pu Bucokomy KKJ/I;

- MOXJIMBICTB PYIIAHHS 3 MICIISI; pyX 3aJHIM XOJI0M;

- KOPOTKOYACHE 1 TPUBAJIE BiJ €IHAHHS IBUTYHA BiJ] BEIYyUUX KOJIIC.

VY HalOinpIl pO3MHMPEHOMY BapiaHTI TPAHCMICISI MOXKE BKIIOYATH Taki
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arperaTl 1 MEXaHi3MHu:

- 3UCTUJICHHS;

- KOpoOKa TIepeMiHM mepeay;

- po3ziaBajibHa KOpoOKa (Ipu HE0OX1THOCTI);

- KapJlaHHa Tepeaaya;

- FOJIOBHA Tepeiaya;

- nudepenIa;

- BickomydTa (ipu HE0OX1THOCT1);

- MBOCI a00 MPHUBOIM BEyUYUX KOJIIC.

Bce me MonTyeThcs Ha pami (Ky30Bi) aBTOMOOLIS Ta MocTax (TOJOBHA
nepenava, JudepeHiiiai, mBoct).

3aranbHi BUMOTH JI0 TPAHCMICii aBTOMOOLIIS TaKi:

1) arperatu 1 jmeranm, sKi 9acTO MiANAIOTbCA JIEMOHTaXy MPHU EKCILTyaTallii,
HEOOX1THO POOHTH JIETKO3 €MHUMU;

2) KpMILKH JIOKIB MOTPIOHO BCTAHOBIIIOBAaTH Ha IIBUAKO3 €MHHUX 3aTHCKAYaXx,
K1 HE JIOMyCKalOTh CAMOBUIBHOTO BIAKPUBAHHS;

3) arperatu 1 MexaH13MH, Maca sSKUX nepeBuirye 30Kr, MOBUHHI MaTH MPUCTPOL
JUISL 3HATTSA 1 TPAHCIOPTYBAHHS BaHTAXOMIAMOMHUMH 3aco0amMu (3aXBaTH, pPUM-
00NTH, MPOBYIINUHH 1 T.1.);

4) eMHOCTI 1 pe3epByapH, B SIKUX MalOTh KOHTPOJIOBATHUCS PIBHI POOOUUX
pIIMH HEOOXITHO OCHAIIYBAaTH 1HIUKATOPAaMHU PIBHS 3 BUBEIEHHSAM 1HOpMAIIii IpH
noTpeOl Ha TTaHeNb MPUIIA/IIB;

5) HeoOXimHO TepeadavyaTH MOKJIIMBICTH MOBHOIO 3JIMBAHHS PIIWHU 13 BCIX
pobounx 00’ €MiB;

6) KUIBKICTh THUIIOPO3MIpPIB MICLb “MiJl KJIIOY pPI3bOOBUX MPOOOK 3JIMBHUX 1
3aJIMBHUX OTBOPIB JIJISl BCIX CUCTEM aBTOMOOLIS Ma€e OyTH HE OUIbIIE TPhOX;

7) HeoOXiIHO 3a0e3MeYuTH BUIBHUN JOCTYyH i1 pOOOTH IHCTPYMEHTOM
(IMHAMOMETPUYHUMHU 1 3BUUAHUMH KJIFOYaMH) 10 KPITWIBHUX 3’ €JHAHb;

8) KOHCTPYKIII€I0 Ma€ mepeadadaTucss BUKOHAHHS KPIMHJIBHUX POOIT OJHIEIO
JTIOAMHOIO;

9) Bcl KpinmuiabHI JeTaji, SKI MIAJAITBCA Jii BOJOTH 3000B’s3aHI MaTH
AHTUKOPO31iHE TOKPUTTS YU BHUTOTOBJISITHCS 3 Marepiany, SKUW HE MiJJAaeTbCs
KOpO3ii;

10) asis TpOCiB 1 TAT MPUBOAM KEPYBaHHS CUCTEMaMU MalOTh OyTH mepenoadeHi
HaIpaBJIsAioyl, SIKI HE MOTPEOYIOTh MaIllEHHS.

TpancMicii aBTOMOOUTIB KJIaCU(DIKYIOTHCS 3a:

- TUTIOM TIEPETBOPIOBaYa MOMEHTY;

- MICIIEM PO3MIIICHHS JIBUTYHA;

- YUCJIOM 1 PO3MIIIEHHSM BEly4lX MOCTIB.

3a TUIIOM NEepPEeTBOPIOBaYa MOMEHTY TPAHCMICIi AUISITHCS Ha JIB1 TPYIIN:

- MEXaHIYH1 CTYMIHYAaCT;

- Oe3CTyIiHYACTI.

MexaHiyHa CTyIiHYAcTa TPAHCMICIS Ma€e MEPETBOPIOBAY MOMEHTY Y BUTJISIIL
KOpOOKM TepeMiHM TNepefad, sKa 3MIHIOE TMepedaTHEe YHCIO0 MDK BXIJHUMH 1
BUXIJTHUMHU BaJlaMU 32 PaXyHOK NEPEMHUKaHHS MECTEPeHb. Taki TpaHCMICIT MPOCTi y
BUTOTOBJICHHI, JEIIEBI B €KCIUTyaTallli, MalOTh HEBHCOKY BapTICTh 1 MOLIMPEHI B
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€Bporii.

Jlo HEmOMIKIB CTYMIHYACTUX MEXaHIYHHUX TPAHCMICIH HEOOXiTHO BiAHECTH
CTYIIHYACTICTh NEPEJAaTHOrO 4YHCIa Ta, BIAMOBIAHO, CKJIAIHICTh KEPyBaHHS MpU
BEJIMKIN KiTbKOCTI cTyrieHiB y KIIII.

bescrymindacta TpaHCMICIS Ma€ TMEPETBOPIOBAY MOMEHTY Y  BUIJISII
MPUCTPOIO, SKUU IJIABHO 3MIHIOE TEpelaTHE YMCIIO MK BXIJHUMU 1 BUXITHUMH
Bajamu. [l oTpumaHHS OUTBII BHCOKOTO [iama3oHy pPETYJIIOBAaHHS J0JIaTKOBO
nepeadadyeHa cTymiHdacTa Kopooka repesad.

Ha aBTOMOOUISIX BHKOPUCTOBYIOTH TaKl THUIM O€3CTYMIHYACTUX TPAHCMICIH:
TiIpoOMexXaHi4Hi, eJIeKTPOMEXaHiuHi, Tapoo0’eMH1 1 MEXaH14Hi.

1.9 Koporkuii anaJji3 0e3cTymiH4acTHX TPaHCMICi

1.9.1 Haii0iipb1 MmMHUPOKe 3aCTOCYBAHHS OTPUMAJIM TiApOMexXaHivHi
Tpancmicii. B CIIIA aBromarnynummn kopoOkamu mepeminu mnepemad (AKIIIT)
ocHaieHl ot 85% nerkoBux aBTOMOOLIIB, y Anonii-80%, B €Bpomi - 15...20% 1
el BIJICOTOK TOCTIHO 3pOocTae y 3B’A3Ky 3 MACOBHM 3aCTOCYBaHHSIM
0esctyminuactux Bapiatopi Tumy CVT - Continuously Variable Transmission.

INapomexaniuna mnepemaya (I'MII) cknagaeTbes 3 TIAPOAMHAMIYHOL
(rimpomydTu, TigpoTpaHchopMaropa) 1 MexaHiyHoOi nepenad. ['igpomydra MICTUTH
JIBa KoJieca 3 JIomaTHsIMU: (Hacoc 1 TypOiHy) Ta MOKe 3MIHIOBATH JIMIIE KIHEMAaTUYHE
nepefaTHe BIAHOIIEHHA. [1poTpaHcopmaTop Mae HE MEHILIE TpPbOX KOJIC 3
JonatHsIMHU (Hacoc-TypOiHAa 1 peakTop) Ta JO03BOJIAE 3MIHIOBATH KiHEMaTHYHE 1
CUJIOBE BIJIHOIIEHHS MK BX1JHUMHU Ta BUX1JHUMU BaJIaMH.

I'apomexaniuHi nepegadi COpUSIIOTH:

- 301JIBILIEHHIO TEPMIHY CIIYKOH JIBUTYHA 1 TPAHCMICII;

- 3MEHIIEHHS YKCJia CTYTEHIB Yy MEXaHIYHOMY PEAYKTOPI;

- MABUIIEHHIO TPOX1THOCTI aBTOMOOLJIS;

- MMOKpaIeHHs KOM(POPTHOCTI 1 JIETKOCTI KEPYBaHHS aBTOMOO1JIeM;

Henonixu I'MII nopisuo 3 mexaniuaumu KIIIT:

- OLITBIN CKJIaJIHA KOHCTPYKIIIS 1 BIATIOBIIHO JOPOKYa B 00CIyTOBYBaHHI,

- IMIBUIIIEHA Maca 1 BapTICTh;

- MOTIPIIIEHHS MIBUIKICHUX XapaKTEPUCTUK aBTOMOOLIIS;

- 1JIBUIIICHA BUTpPATa MaJINBA.

1.9.2 EnexktpomexaHiuyHa TpaHCMIcCisl CKIAQma€ThCs 3 ENEKTPUYHOI 1
MEXaHIYHOI mepenad. B Takux TpaHCMICISX €JIEKTPUYHA €Hepris BUPOOJSIETHCS 3a
JIOTIOMOTOF0 TeHEPaTopa, IKUd MPUBOIUTHCS B PyX JBUTYHOM.

TpaHcMmicisi BUKOHYETBCS 32 CXEMaMHU:

- TPYITOBUI TTPUBOJI BEIYYHX KOJIIC;

- IHAUBIIyaIbHUN IPUBO/J] BEIYUUX KOJIIC.

3a CXeMOI0 TpymHoOBOTO TMpHUBOJA OOEPTOBHA MOMEHT BiJ  OJHOTO
SJICKTPOJIBUTYHA Yepe3 MEXaHIUHy Mepeady nepeaacTbes Ha KijbKa KoJiic. Y cxemi 3
IHIUBITyaIbHUM TIPUBOJIOM OOEPTOBHII MOMEHT Ha KOXKHE KOJIECO MEPEIacThCs Bij
OKpPEMOTr0 eJEKTPOJBUTYHA uepe3 MexaHluHy mnepenauy (pemykrop). Komeco,
€JIEKTPOJIBUTYH, PEIYKTOpP Ta IHII BY3JIM KOHCTPYKTUBHO 00’ €IHYIOTHCS B OJIMH
arperar - MOTOp-KOJIECO.
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EnexTtpoMmexaHiuHl TpaHCMICIT 3aCTOCOBYIOTHCS Ha OCOOIMBO  BAKKUX
aBTOMOOLIIX, caMockuaax (Baroro moHaj 80T), cremiaabHUX aBTOIOI3JaX BHUCOKOI
IPOXiTHOCTI, aBTOOYyCaxX 0COOIMBO BEIHKOI MiCTKOCTI.

OcHOBHI mepeBard €JIeKTPOMEXaHIYHUX TPaHCMICIH - 1e 0e3CTyNiHYaCTICTh
peryJIfoBaHHS Ta 1HII SKOCTI 3aJie)KHO BiJI THUINB TPAHCIOPTHUX 3aco0iB
(moKpanyeTbcsl 3arajibHe KOMIIOHYBaHHSI 1 IUIAaHYBaHHsS CaJOHY aBToOyca, OuibIina
cB00O/1a Y BUOOP1 KOJIICHOT (DOPMYITH, CIIPOIILYETHCS TPAHCMICIA 1 T.11.).

J1o HeOJIKIB TaAKUX TPAHCMICIH BITHOCUTHCS:

- BEJIMKa MaTePiaJIOEMHICTh (TeHEpaTOp, MOTOP-KOJIECO 1 IBUTYH);

- BUCOKa MTOYaTKOBA BapTICTh;

- BETIMKI HEMAPecopeHi MacH.

1.9.3 T'inpoo6’eMHa TpaHcMicisi CKIaTaeThCs 3 PETyILOBAHOTO TiapOHAcoca i
ofHOro abo KUIbKOX TinmpoMoTopiB. Halfwacrtime rigpoarperatu po3MillyIOTh
PO3IIILHO: HACOC 3’ €IHYIOTh 3 IBUTYHOM, a T1JIPOMOTOPU BCTAHOBIIOIOTHCS a00 1mo3a
KOJIeCOM, a00 MOHTYIOThCA Y KoJjiecl (T1ApOMOTOP-KOJIECO).

[TepeBaru 06’ eMHUX TiApoIiepeaay:

- TiaBHa (Oe3cTymiHYyacTa) 3MiHa B HIMPOKOMY J1ala3oHi €KCIUTyaTaliitHuX
PEXKUMIB IIBUJIKOCTI 1 TATH;

- POCTOTa KOMITIOHYBaHHS TPAHCMICI;

- IPOCTOTA KEPyBaHHS;

- JIETKICTh aBTOMAaTH3allil;

- HaJIIMHUAN 3aXHUCT TPAHCMICIi BiJl IEPEHABAHTAKEHb;

- MOXJIMBICTh PEBEPCUBHOI'O PyXY 1 TaJIbMyBaHHs 0€3 CHelialbHUX MPUCTPOIB.

OcCHOBHMI HEJIOJTIK TAKUX TIepeaay - BIJIHOCHO MaJIUi TEPMiH CIY>KOU 1 BUCOKA
BapTICTb.

IapooO’emHl  mepeaadl  3aCTOCOBYIOTbCS Yy TPaKTOpoOyAyBaHHI,
CUIbCBKOTOCIIOAAPChKUX,  OYIIBEIbHUX 1  JOPOXKHIX  MallWMHAX, Kap €pHHUX
CaMOCKHJ1ax.

194 Cepen MEXAHIYHUX
F 9 0e3CcTymiHYacTUX nepenay HaNOIBIIOTO
nommpenHs HaOymu ¢pukniiai. [IpuHnunosa
cxema (pukiiitHoi Oe3cTymiHYacToi mepemayl
noka3zaHo Ha pucyHky 1.5. IlepenaTtHe umcio
3MIHIOETBCSI 3aQJI€KHO BIX 3MIHHA BlIjaal Ip.
MowmeHT nepenaeThes BiJ Bana 3 1o Basia 4 3a
PaxyHOK CWIM TepPTSd MDK Jauckamu 1 1 2, sKi
MIPUTUCKAKOTHCA OJUH 10 OJHOTO cuiioro F.
4 OpukniiHl  0e3cTymiHYacTi  mepenayi
MO>KHA PO3/IJIMTH Ha TPU OCHOBHHX TPYIIH:
1) mepenadi 3 THy4YKUM 3B’ SA3KOM;
Pucynok 1.5 - Cxema ¢pukuiiHoi  2) 6araTOKOHTaKTHI,

0e3cTymiHYacToi nepemaayi 3) mepenadi 3 TBEPAUMHU T1JIAMH, K1 KOTSITHCS.

{
~p
M,
N
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CnulbHUM HENOJNIKOM JIBOX OCTaHHIX
e MEXaHIi3MIB € Te, L0 Mepenadya MOTYXKHOCTI
3a0€3Mevy€eThCS 3a JI0MTOMOTOI0 BUCOKOTO THCKY
Ha KOHTaKTHHX TIOBEpXHsX. Ilpu 1pomy
BiJIOYBa€ThCSA KOB3aHHS, IO NPH3BOAUTH O
BTpPaTH IOTY)KHOCTI IIBUIAKOMY 3HOIIYBaHHIO

g,

= MOBEPXOHb K TPYyThca. Tomy (puKIiitHi
nepenad  3aCTOCOBYIOTHCS Ha TPaHCTIOPTHHUX
3acobax 3 MaJoOl TOTY)XHICTIO 30KpeMa
MOTOIIMKJIAX,  MOTOHapTax,  CKyTepax i
o

MAaJIOJIITPAKHUX aBTOMOOLIISIX.
binbmoro nmomwupenas HaOyIu niepeaadi 3
raydkuM 3B's3koM (CYT), cxema sikoi mokazaHa
Pucynok 1.6 - ®@pukiiiina Ha pPHUCYHKY 1.6. 3MiHa TepeaaTHOrO 4YHuCia
nepeaava 3 THyYKHM 3B’ SI3KOM BiIOYBA€ThCS NUIAXOM 3MIiHHM aiameTpiB di, da.
[IIkiBM Takoro BapiaTopa BHUIOTOBIAIOTHCA 3
JIBOX TIOJIOBHH, SIKI MOXYTb IEPEMIIIATUCA OJHA BIAHOCHO OJIHOI. A OCKIJIbKH
JIOBXKMHA KJIHWHOIOMAIOHOTO maca (JaHIora) i MiKoChOBa BiJJanb IOCTIHHI, TO
3MEHIIIeHHs iameTpa dp BUKIIMKAe 30UTbIIeHHS JiameTpa di 1 HaBmaku. TakuM 4uHOM
MOXHa OTpuUMaTu 3Ha4yHe (4...6) mepenaTHE YHUCIO, AK€ O TOTO * 3MIHIOEThCA

JIaBHO.

TEMA 2. 3YEIIVIEHHA

2.1 Tlpu3HayeHHs, BUMOTH 1 KJIacu(iKallisl 34ericHb

2.2 BuOip po3MmipiB 1 napaMeTpiB 34ETUICHHS

2.3 Po3paxyHOK MOKa3HUKIB HABAHTAXKEHOCT1 3UETIJICHHS
2.4 Po3paxyHOK AeTajnen 34EIICHHS

2.5 Po3paxyHOK IIpUBOAA 3YETICHHS

2.1 Ilpu3HayeHHsi, BUMOI'H i Kjacudikaiisi 34erjieHb

34erieHHsIM Ha3UBA€ThCS CUJIOBa My(Ta, B SIKIM TIepeiadya KpyTHOTO MOMEHTY
3a0€3MeuyeThCSl CUJIaMU TEPTS, TIAPOJUHAMIYHUMU CUJIaMU a00 €JIeKTPOMAarHiTHUM
TIOJIEM.

3ueruieHHs MpU3HaYeHe IS MJIaBHOTO PYIIAHHS aBTOMOO1JI, KOPOTKOYACHOTO
pO3’€IHAHHS JIBUTyHA 1 TpaHCMICIi MpU MNEpPEeMUKaHHI IepeAady Ta 3aro0iraHHIo
BIJITUBY HAa TPAHCMICII0 BEIWKHX JWHAMIYHMX HaBaHTaXX€Hb, M0 BHHUKAIOTH Ha
NEepexiIHUX PEeKUMAX 1 IPU PyCl MO PI3HUX JOPOTaX.

Ha  aBTOMOOUISIX ~ 3aCTOCOBYIOTBHCSI ~ pI3HI ~ THUIM  34Y€IUIEHb,  KOTpi
Kiacu(ikyroThcs 3a pisHUMH oO3Hakamu (puc. 2.1). Bci miemsieHHs, okpim
BIIIICHTPOBUX, € IIOCTIMHO 3aMKHCHUMH, TOOTO TOCTIMHHO BKJIIOUCHHMH 1
BUMHKAIOTHCSI BOJIIEM TIpH TEPEMUKAHHI TMepejad, TalbMyBaHHI 1 3yIUHII
aBTOMOOLIIA.
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l{ 34uerieHasa

Y Y 7

| 3as3B’askom Benyuux | | 3 mepudepiitHumMu 3a guciaoMm 3a NpuBOJOM | __
1 BEICHUX YaCTHH IpYKHHAMU BEJICHUX JIUCKIB
_)| o P 3 LeHTPAIBHOM 3 MeXaHIYHUM | |
UKLI1HHI | :
PHKI L > | P | OnHOIUCKOBI }(- MIPUBOJIOM
MPYKUHOIO
—>‘ riapaBiivHi | | . }(_ - -
—>‘ BinueHTposi | ABoauckoBi 3 TiApaBIIYHAM | |
— MIPUBOJIOM
—>| €JIEKTPOMATrHITHI |

—>| HaniBBiaueHTposi | | bararoauckosi }(—

Pucynok 2.1. Tunu 3uernens, kaacu(pikoBaHi 3a pI3HUMH O3HAKaAMH

Bumoru, 1o nipea’ sBasitOThCS 10 3YEIICHb:

1) Haxiiina nepegadya 00€pTOBOrO MOMEHTY BiJl IBUTYHA IO TPAHCMICII;

2) MJIaBHICTH 1 MIOBHOTA BKJIFOUCHHS,

3) yMCTOTa BUKITIOYCHHS;

4) MiHIMQJIbHUH MOMEHT 1HEPIIii BeJICHUX €JIEMCHTIB;

5) Xopotiie BiJIBeICHHS TEILJIa BiJl TOBEPXOHb TEPTS;

6) 3aXUCT TPAHCMICI1 BiJl BIUTUBY IUHAMIYHUX HABAaHTaXKEHb;

7) mATpUMAHHA HATHUCKHOTO 3YCWJUISI B 3aJaHUMX MeXax Yy Ipoiieci

eKCIUTyaTarlii;

8) MIHIMaJIbHI 3aTpaTu (PI3UYHUX 3YCUJIb HA KEPYBAHHS;

9) xopoiiia ypiBHOBKEHICTb.

Kpim Toro no 3deruieHHs, SIK 1 10 1HIIUX MEXaH13MIB aBTOMOOLISI, CTABIATHCS
3arajibHi BUMOTH:

a) Bucokui koediuieHt kopucHoi aii (KKJI);

0) MiHIMaJIbHI PO3MIpHU Ta Maca;

B) BUCOKA HAJIMHICTH 1 JOBIOBIYHICTb;

T') MPOCTOTa KOHCTPYKIIii (OyZ0BH) 1 00CITyrOBYBaHHS;

1) TEXHOJIOT1YHICTh BUTOTOBJICHHS,

€) PEMOHTO31aTHICTH;

€) HU3bKUI PIBEHb IIyMY.

3uernieHHsT KIacU(IKYIOThCS 3a PI3HUMHU O3HaKaMH. 3a CIocoOoM mepesadi
00epTOBOT0 MOMEHTY 3YEIJICHHS TOIIJITIOTHCS Ha:

- ppuKIiiiHi;

- T1JIpaBJIIyHI;

- €JICKTPOMAarHiTHI.

3a cnocoOOM KepyBaHHS:

- 3 IPUMYCOBUM KEpyBaHHSM (TIPUBOIUTHCS B JII0 BOJIEM 3 MiJICHIIOBAYeM
ab0 0e3 miacuiIIoBaya);

- 3 aBTOMATHMYHUM KEpyBaHHAM (IIpM IOMY 3 OpraHiB KepyBaHHS
BUKJTFOYAETHCS TEIAITb 3UCTITICHHS );

3a crocoOOM CTBOPEHHS TMCKY Ha HATUCKHHUM JWCK, (DPUKITINHI 34ETICHHS
MMOAUISIFOTHECS HA:
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- IPYXUHHI (3 UWITHAPUIHUMH, KOHIYHUMH, JladparMOBUMH NPYKUHAMU);

- HamiBBIAIEHTPOBI (THCK CTBOPIOETHCS OAHOYACHO MPYXKUHAMH 1
BIJILICHTPOBUMU CUJIAMH);

- BILICHTPOBI (TUCK CTBOPIOE ab0 BIJIIEHTPOBA cUJjia, a0 MPYKUHU Ha 5K Jl€
BIJILICHTPOBA CHJIA, 1110 iX 3BUIHHSIE).

3a ¢opMOI0 MOBEPXOHb TEPTS 3YEIUICHHS OYyBalOTh JTUCKOBI, KOHYCHI 1
Oapabanni (kosonkoBi). KoHycHi 1 GapabaHHI 34YeIUICHHS HAJUICHI ITiABUIIEHUM
MOMEHTOM 1HEpIIi BEJCHUX EJEMEHTIB, TOMY BHUKOPHUCTOBYIOTHCS SK JIOTIOMIKHI
(bpUKITIHHI TPUCTPOI.

JIMCKOBI 3UeIICHHS 3a KUTBKICTIO BEJCHUX TUCKIB KIACU(IKYIOTHCS HA OJHO-,
IBOX- 1 OaraToauckoBi. Y 0araTOMWCKOBHX 34YCIUICHHSX BaXKO 3a0e3mednTH
“4auCcTOTY” BUKIIIOUEHHS, BOHM MAlOTh OUIbIITY JOBXHHY, 3HaYHI MOMEHTH 1HEpPIll
BEJCHUX JIeTalel, TOMY 3aCTOCOBYIOTbCSI B OCHOBHOMY Yy aBTOMAaTUYHHX
TPAHCMICISIX.

Haii01np1oro 3acTocyBaHHsl Ha aBTOMOOUISIX OTpUMAaNH (GPUKIIIHI 3UETIIeHHS
- OTHOQWCKOBI 1 JBOJUCKOBI.

2.2 BuOip po3mipiB i napameTpiB 34enJieHHs

J10 OCHOBHUX PO3MIpIB 1 MTApaMETPiB 3UETIIICHHS BITHOCATHCS:

- D i d - 30BHImHIA 1 BHYTpIlIHIM giaMeTp GPUKIIHHAX HAKIAIOK BEICHUX
JIUCKIB;

- Zy - KUIBKICTb BEJICHUX JUCKIB;

- f - Koe(ilieHT 3anacy 34ernIeHHS;

- P, - HATHCKHE 3yCUIIIS TIPYKUH;

- | - PO3PaXyHKOBUH KOE(PIIIEHT TEPTH;

- Zj7 - KUIBKICTh HATUCKHUX TPYKHH;

- C7 - )KOPCTKICTh HATUCKHUX TPYKUH;

- ( - MUTOMUM TUCK Ha (PPUKIIITHI HAKIIAKH;

- Al - X11 HATUCKHOTO JUCKA.

OxkpeMi 3 mepepaxoBaHKX MapaMeTPiB CTAaHIAPTHU30BAHI.

VY mporieci MpoeKTyBaHHS 3YEIUICHHS B MEPIINY YepPry BUOMPAETHCSA KUTBKICTh
BEJCHUX JHMCKIB 2a Ta po3Mipu (pukiiiaux Hakinanok (D, d i ToBmmHA §) 3aleKHO
B1JI MAKCUMAJTbHOTO MOMEHTY IBUTYHA M, pyy. IIpy Moy 0y=465 HM  3derieHHss Mae
IPOEKTYBATUCS OJHOAMCKOBUM, TIpH OUIbIIOMY - MOXe OyTH ojHO- abo
JIBOXJIUCKOBUM. MakcuManbHui fiaMmetp Henepepuirye 420 MM, a  TOBUIMHA
GpUKLIMHUX HAKIIAJOK CKIIAJaE:

0=3,0. ..3,5 MM - JIJISI IETKOBOT'O aBTOMOO1JI;

0=4,0...5,0 MM - JIJIS BAHTa)KHOTO.

BurotoBnsitorbecss  PpuUKIIAHI HaKJIaAKW 13 CHelialibHOi  0e3a30ecToBO1
(BostokHa “KeBnap” TOII0) CyMillIi.

Ha mnouaTky po3paxyHKy 34eIUICHHS 3aJaloThCsl Koe(illieHTOM 3amacy
3UYCIIJICHHS [, SKUH JOPIBHIOE BiHOIIECHHIO:

M

=,

emax
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3BIIKHA

M c = ﬂ ) M emax !
ne M. - cTaTUMHUI MOMEHT TEPTsI 3YETIICHHS.

CepenHe 3HaueHH Koedili€eHTa p MOXKHA IPUUHSATH:

- 114 JIETKOBUX aBToMooOutB 1,2...1,75;

- 19 BaHTaXHUX 1,5...2,2;

- I aBTOMOOWIIB MiABUILIEHOI 1 BUCOKO1 ITpoxiaHocTi 1,8...3,0.

3HaueHHs [ BUOUPAETbCS 3 ypaxyBaHHSM OOOB’SI3KOBOTO 3MEHIICHHS
KoedimieHTa TEpTSA I HAKIAJAOK y Tpoleci ekcruryatarii. B pesymbrari ycagku
HATUCKHUX MPYXUH, 3HOLTYBaHHS HAKJIAJ0K cymMapHe 3MeHIeHHs f carae 23...25%.

Hatuckne 3ycmins P, BA3HAYAEThLCS, BUXOIIYN 3 MOMEHTY TepTs M.

M _ ﬁ ) M emax

C

2-R,-pu-2, 2R -u-z,

H

1 D —d?® _D+d
cp 3 D2 _ d2 4 ’
Z, - KUIBKICTb Map MOBEPXOHb TepTs ( Z,, =2 - nJisi OAHOJUCKOBOTO 1 Z,, =4 - 1yst

oe R

JIBOJIMCKOBOTO 34CIIJICHHS ).

KoedimienT Tepts u 3anexuTh B HU3KU (DAKTOPIB, 30KpEMa BIIACTUBOCTEN
(GpUKLIMHUX MaTepiaiiB, CTaHy Ta BIJHOCHOI IIBHJIKOCTI KOB3aHHSI IOBEPXOHb TEPTH,
TUCKY, TEMIIEPATypPH 1 CKIIaJa€ Iid KapTOHHO-0akeniToBux Haknaaok 4=0,3...0,5.

[Tutomuit TUCK HA QPUKIIIIHI HAKIIAJAKK BU3SHAYAETHCS 3a (OPMYIIOL0:

F, 2 (D-d?)

ne F,, - mificHa moBepXHs TEPTH.

JlommycTuMe 3Ha4€HHS MUTOMOTO TUCKY Ha (PUKIIIIHI HAKTAJAKU CKIIaIa€:
- s cyxux 34erieHs =0,15... 0,30 MlIa;

- ISl METaJIOKepaMiKH, sika ripaifoe B ol =2,0... 3,5 MIIa.

KinbkicTh map moBepXoHb TEPTS 3HAXOAUTHCS 32 (HOPMYIIOIO:

_ 16'Memax'ﬁ
7Z'-/J'q-(D—d)-(D+d)2’

m

a HeoOX1/IHA KIJILKICTh BEICHUX JIUCKIB 3YEIJICHHS - 32 ()OPMYJIOIO:

Otpumane 3HaueHHs Z, mae Oyt piBHUM 1 abo 2. [Ipum HemoTpumaHHI wi€i
YMOBH HEOOX1HO MPUUHATHU 1HILT PO3MIPH HAKIAJOK.
KinbkicTe nepudepiitHo BCTAHOBJICHUX NIPYXKUH Z, CKJIAJAE:

25



- 11 IETKOBMX aBTOMOOLTIB Z, = 6... 18;

- BaHTa)XHUX Z,= 12...28.

Binb1m 3HaueHHs BITHOCITHCA 10 aBTOMOOLIIB 3 OLIBIIOK MAacoIo.

XopcTkicTh MPyXUHHU C, MO MOXJIMBOCTI HEOOX1AHO MPUUMATH MiHIMAIBHOIO,
1100 3HOITYBaHHS HAKJIAJIO0K MEHIIE BILUIMBAJIO HA 3MiIHY MOMEHTY TEPTs 3UeIlICHHS
Mec:

- I JIETKOBHX aBToMOOLIIB C,=30...40 H/MM;

- ma BanTtaxxkaux €, =20... 40 H/mm.

Xix HaTHCKHOTO Jucka Al mae 3a0e3rneuyBaT MOBHE BUMKHEHHS 3YCTIIICHHS.
3a30p MK TIOBEPXHSAMH TEPTS TPUHUMAETHCA Il OJHOJUCKOBHUX 34YCIUICHb
0,75..1 mm, gns npBoauckoBux 0,5..0,75 mm. Takum dYHHOM, B OJHOIUCKOBHX
suernieHHsx Al =1,5... 2 MM, y nBoauckoBux - Al =2,0...3,0 mm.

2.3 Po3paxyHOK NOKa3HUKIB HABAHTAKEHOCTI 34YeNJIeHHA

J1o MoKa3HUKIB HABAHTAXXEHOCT1 3YETUICHHSI BITHOCATHCS:

1) nmuroma poboTa OyKCyBaHHS ds;

2) HarpiBaHHs (TIABUIICHHS TEMIEpAaTypH) BeIydoro aqucka At mpu pyraHHi
aBTOMOOLIIS 3 MiCIISl.

ITnToma po6oTa OYKCYBaHHS 05 3HAXOAUTECA 3a HOpMyII0I0, JIx/MM2:

W, 4-W,
F, 7z,(D*-d?)

mp

ne W, - pobota OykcyBaHHS, SIKa BU3HAYAETHCS 32 (DOPMYII0I0

W, :TMc(t)'(wa - w,)dt,

(Tyr ®,, ®, - KyTOBI IIBUIKOCTI BIAMOBIAHO BEIYy4YUX Ta BEJICHUX JIHUCKIB, €
byHKIISIMU Hacy);
Mc(t) - MOMEHT TepTs 3YeIJICHHS, SKUW 3MIHIOEThCA B Yaci BiJ HYJsS J0

MaKCHMaJbHOTO 3HAYEHHS MPY BKIIIOUEHH] 3YETIICHHSI.

[Ipouiec OykcyBaHHs 3YEIUJIEHHS NMPHU PYIIAHHI aBTOMOOUIS 3 MiCLsl TOKa3aHUI
rpadiuno Ha pucysky 2.2. ChopomeHo Horo MoXKHa VYSBUTH SK TaKWil, 0
CKIAJa€eThcsl 3 JABOX eramiB. Ha mepmiomy erami TpuBamicTio {3 MOMEHTH TepTs

suerienns M (t) i oGepropuii mMoment M, (t) nBuryHa spocraroTh JiHiiHO.
YMoBHO TpuitMaeThes, mo M, (t)=M,(t). Bracmizox piBHOCTI IMX MOMEHTIB

IMIBUIKICTh OOEpPTaHHS Baja JBUTYHA 3aJMINAETHCS TOCTIHHOIO 1 PIBHOKO @ .
ABTOMOOUIb Ha MEPUIOMY €Tani OYKCYyBaHHS 3YEIIJICHHS 3aJIMIIAETHCS HEPYXOMHUM.
Ha napyromy erami OykcyBanHs TtpuBaiictio t, =t, -t (1, - moBHmi wyac

OyKCYBaHHS 34Y€IIEHHs) aBTOMOOLIL mounHae pyxatuch Bin @, =0 npu miniiinomy
spoctanni M, (t) B momepemnpoMy Temmi i HOCTiHHOMY MOMeHTi gBuryna M, =M,
(M, - MOMEHT omopy pyXOBI aBTOMOOUII TNPHUBEACHUH 1O BEICHOI YaCTUHH

3UYCTIJICHHS ).
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[IBuakicTe  oOepTaHHS  KOJIHYACTOTO  Baja
x JBUTYHA Ha LbOMY €Taml 3MEHIIYETbCS  Yepes
1 raJipMyBaHHS 31 CTOpoHHM 3uervieHHs. Kinenp eramy -
| My 3aKiHUYEeHHsI OyKCYBaHHs 3YEIUIEHHS B MOMEHT 4acy t;

S
=
-~
"

I
l_.1| w, |t BHACJIIIOK BUPIBHIOBaHHS MIBUJIKOCTEN @, 1 @, .
N £, T PoGora OykcyBaHHsS Ha  TepIIOMYy  eTarll
BU3HAYAETHCS 32 (HOPMYIIOIO:

Pucynok 2.2 - Ilpouec
OYKCyBaHHSI 3UEIIJICHHS

Ha JIPYyroMy eTari 3a GopMyJIor0

sz]%Mc(t)-(a)o—a)a)d(t),

t1
[ToBHa poOoTa OyKCyBaHHSI IOPIBHIOE CyMi pOOIT Ha IBOX €Tarax:
W, =W, +W,.

JUist mpaktuyHUX po3paxyHkiB W, Moxke OyTu BUKOpHCTaHa (opmyna, ska
BUBEJICHA 3 IMEpelyMOBH, IO IIBUAKICTH @,, MOMeHT M,, M_ i1 M, y mpoueci

OYKCyBaHHS 3YeIJICHHS 3aJMIIAlOThC MOCTIHHUMH, a M, =M, . 1 TpaHCMICIsI €
YKOPCTKOIO CUCTEMOIO:
2
0,51,-;-M

W6 _ emax
I\/Iemax - My/

ne I, - MOMEHT IHepuli NPUBEAEHOTO 10 IMEPBUHHOIO Baja KOPOOKM MEpEMIHH
nepeaad yMOBHOTO MaxOBHUKA, SIKMWA 3aMiHS€ Macy aBTOMOOUIS, IO PYyXaeThCs
MOCTYMAJILHO,

a 2
l"IT T

2
I :M.rkzzlk
u2

(tyr Y1, - cyma MoMeHTiB iHepuii komic; F, - pamiyc KoueHHs Komeca; M -
MOBHA Maca aBTOMOOUIS; Uy - MepelaTHe YUCIO TPAHCMICIT).
MomeHT omopy pyxoBi aBromoOinss M, mpuBemeHuil M0 BEACHOI YaCTHHU

34YEIJICHHS MOYKHA BU3HAYUTH 32 (DOPMYIIOTO:

M(// = X 1 HM
Ur -7
ne ;- KKJI TpancwMicii;
¥ - KOe(]illeHT CyMapHOIO OMOPY JOPOTH;
g - IPUCKOPEHHSI BUIBHOTO MAaJIIHHS,
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a peKOMEHI0BaH1 MIBUAKOCTI 00€pTaHHS KOJIIHYACTOrO BaJia - 3a GopMyiaMu:
DOy
W, = ? +50-7 - nus nU3enpHOro JBUT'YHA;
@, =0,75-w, - 11 OEH3UHOBOTO,
(Tyr @y, 1 @y - KyTOBI IIBHJKOCTI KOJIIHYaCTOro Bajia IpH, BIAMOBIIHO,
MaKCHMaJbHOMY 00€pTOBOMY MOMEHTY 1 MaKCUMaJIbHIN OTY>KHOCT1 IBUTYHA).
['pannyHi 3HaUYEHHS TUTOMOT pOOOTH OYKCYBaHHS ds TaKi:
- 17151 OIMHOYHUX aBTOMOOLIB 8, < 1,0 JIx/MM?;

- 17151 aBTOMNOi3MIB Ipu 8, < 1,5 TIo/MM.
Ockinbkn  ¢opmyna Uit BuU3HaueHHs W, BuBeJAcHA 3  IICBHUMH

3aCTEPEKEHHSAMHU, TO I OTPUMAaHHS OLIBII TOYHHUX pE3YNbTaTIB HEOOXi1THO
BPaxOBYBATH MPYKHI BIACTUBOCTI TPAHCMICIi, a TAKOK 3MIHHICTh MTAPaMETPiB, SIKI HE
€ MOCTIHHUMH B 4aci. [ToniOHmii po3paxyHoK AOUUIbHO BecTd HAa EOM.

Po3paxyHok Bemydoro (HaTUCKHOTO, MPOMDKHOIO) JKMCKa Ha HarpiBaHHS
NOJIAra€e y BU3HAYEHHI MMIJBUILEHHA HOT0 cepeiHboi Temneparypu At . [Ipuiimaerscs,
10 TEeIUIonepeaaya y HaBKOJUIIHE CEpEJOBUIIE BIACYTHA 1 BCs poOOTa OyKCyBaHHS
iiae Ha HarpiBaHHs Aetaned. Toal MiABUILIEHHS TemIepaTypu OyJe BU3HAuUaTUCS 3a
bopmyIioro:

7€ y - IOJIA TEIJIOTH IO CIPUUMAETHCS HATUCKHUM (TipomikHHM) nuckom (y=0,5 -
TUTSL OJTHOAMCKOBOTO 3uerieHHs; y=0,25 - mnsa HatuckHoro i y=0,5 a1 mpoMi>KHOTO
JIMCKIB JIBOJIUCKOBOTO 3UCTICHHS);
m, - Maca JIMCKa, KT
c=481,5 Ix/kr°C - nuTOMa TEIJIOEMHICTh YaBYHY (CTaJIl).
JlomyctTume MiABUIIEHHS TEMIIEpaTypu 3a OJHE BKJIIOYCHHS 3UYCTUICHHS
CKJIaJIa€:
- 10°C - nag OTUMHOYHHUX aBTOMOOI1JIIB;
- 20°C - g aBTOIIOI3/14.

2.4 Po3paxyHok aeTaJieii 3UenJieHHs

2.4.1 HaTUCKHIi NPYKUHHU

VY  34enieHHSX 3aCTOCOBYIOTHCA IWIIHAPUYHI, KOHIYHI 1 Jiadparmosi
(Tapim4acTi) NPy>KUHH, XapaKTEPUCTUKH SKHUX MTOKa3aH1 Ha pUCYHKY 2.3.

[uningpuuHa mpy>KMHA Mae€ JIHIAHY XapaKTepUCTUKY Ha BCHOMY POOOUOMY
Jianas3oHi, KOHIYHA MPYKUHA JI0 TIOCAJKU BUTKIB MAa€ TaKOX JIHIAHY 3aJ€KHICTB,
Mi3HIIIe, BHACIIJOK BUKIIOYEHHS BHUTKIB 3 POOOTH, JKOPCTKICTh MPY>KUHU
30uIbIIyEThCS (IUB. puc. 2.3). Ile BBakaeThCs HEMNOIIKOM, OCKIIBKH MPU3BOIUTH 0
30UTBIICHHS! 3YCHJUISL TPU BHUKJIIOYEHHI 34YCIJIEHHS 1 3HAaYHOMY 3MEHILIEHHI
HATUCKHOIO 3YCWJUISL MpU 3HOIIYBaHHI (QPUKUIMHMX Hakiaagok. Haioinbi
CHOPUSTIMBOIO XapaKTEPUCTUKOIO HaAlleHa AiadparMoBa MPY>KUHA, 3yCUIUIA SIKOI B
pobouoMy iama3oHi CYTTEBO HE 3MIHIOEThCA TP BUKJIIOYEHHI 3YEIVICHHS 1
3HOLITYBaHH1 (PPUKLINHUX HAKIIAJIOK.
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F | st BUT'OTOBJIEHHS MIPY>KUH
a BUKOPUCTOBY€ETbCS  CTalb Mapok 651,
6 S50XDA, 60C2A.

Po3paxyHok TIpy)XMH TOJsTae y
BU3HAUEHHI  iX  po3MipiB, sKi O
3a0e3neuyBaiu HEOOXITHE  HATHCKHE
3YCHJIJIS 1 MIITHICTb:

3 - TOBKMHHU TIPYKUHHU L;
" - CEpEIHBOTO AlaMeTpa NMPpYyKUHHU Dy,
Pucynok 2.3 - Xapakrepuctuka - miameTpa ApoTy dy.
NPY>KUHU: a) KOHIYHOI; Hartuckae 3ycwinsi onHi€l BHTOI
0) MWIIHAPUYHOI; B) M1adgparMoBoi (KpydyeHOi) TpYyXKUHU BHU3HAYAETHCS 3a
dbopmyoro:
P=R+%

n 1

z

n

ne P, - cymapre 3ycunns BiATSKHNX i BIATHCKHNX MPYKHUH 3UETUICHHS;
P, =(0,05...0,08)-P,, ;

Z, - KUIbKICTh HATUCKHUX TIPY>KUH.

Meroanka po3paxyHKy IWIHAPUYHUX 1 KOHIYHUX BUTUX MPY>KUH BUBYAETHCS
B Kkypci “lleram wmamuH”’. 30kpema (GOpMynu Il PO3paxyHKY MITIHIPUYHHUX
MPY>KUH KPYTJIOTO CIYEHHS MAlOTh BUTJISL;

- Hampyra Kpy4eHHs
E.D
z‘:—8 o = P
z-d;

- HaTUCKHE 3yCHIIIIS
_Gd
N o 3
8-D; -i
- JKOPCTKICTh
G-d!
Cy=—=—
8-D, -1

ne ¢ - KoedillieHT SIKUi BpaXxOBY€ BIUIMB HA MIIHICTh KPUBU3HHM BUTKIB 1 3QJICKHUTH
Bix cmiBBigHOImenus D, /d ;
G=(8,0...8,5)10* MIla - MOyIb IPYXKHOCTI APYrOro poay IIPU KPydeHHi;
I, - nedopmartist npy>XKuHH.
MakcumanbHe HampyXeHHS KPYYCHHS 7., BHHHKA€ TPU I[IIIKOBUTOMY

BUMHKaHI1 3ueryieHHs. [Ipu mpomy
P =P, +C, - Al

nmax

ne Al - Xig BIZTHCKHOTO IMiIIMITHAKA (HATUCKHOTO JTUCKA).
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JIOBXKHHY TpPYXUHU PEKOMEHIYEThCSI OpaT, JAOTPUMYIOYHCH 3aJI€KHOCTI
L<(D,-d,). Moxna 6patu L<5(D,—d,), ane Toai npy>KuHN MalOTh MPALIOBATH
Ha HaIMpaBJSIIOUOMY CTEPKH1 @00 B HAIIPaBJISAIOUiil T1Ib3I.

3uerieHHs 3 AladparMOBHMH TPYKHMHAMH, 3aBISKH CBOIM TIepeBaram,
OTpUMAJIM  IIMPOKE TOMIMPEHHS, OCOOJIMBO HAa  JIETKOBUX  aBTOMOOUIAX.
BukopucTtanHs Takux NPy KHUH:

1) coporrye KOHCprKuno 34YEIUICHHS,

2) 3MEHIIy€ PO3MIpH 1 KIJIBKICTh JAeTajeil 3UerieHHS;

3) 3abe3neuye MIaBHE BKIIOUCHHS;

4) n03BOJIsIE CTBOPUTH PiBHOMIPHUN TUCK HA HATUCKHUMN JHICK;

5) 3abesneuye HE3HAYHY 3MIHY HATHCKHOTO 3yCHWJUIS MNpPH BUKIHOYCHHI
3UYETUICHHS 1 3HOITYBaHHI HAKJIIOK.

Tapingacta mnpyxuHa Mae (OpMy YCIYEHOTO KOHyCa 1 CKJIAQIa€ThCs 3
CYLUIBHOTO KUIBLIS 3 MEPUIIOHAIBHO PO3MIMICHUMH TEIIOCTKAaMU, SIK MOKa3aHOo Ha
pUCYHKY 2.4.

Cuna, sika /i€ Ha HATUCKHUM TUCK, TO3Ha4YeHa OyKBOIO P, a cuja NpUKIIaJAeHa
710 TIPYKUHU TIPU BUKJTFOYCHHI 3UCTICHHS - P. 3HaueHHS X CHJI BIAPI3HUTHCS OFHA
BiJl OJTHOTO TIEPEAATHUM YHUCIIOM TIPYKUHU:

b-c
P=P,
c—e
KinpkicTe nemroctok ckiajae 8...20, a TOBIIMHA IPYKUHHU:
- U1 JETKOBHUX aBTOMOO1IiB h=2,0...2,5 MM;

- U1 BaHTaXKHUX aBroMooimiB h=3,0...5,0 Mm.
Hatuckne 3ycmins giadparMoBoi Npy>KMHA BU3HAYAETHCS 32 (HOPMYIIOLO:

ez rosa2)]

ne E'=E/ (l— ul ) (tyt E=2,1-10° MIla — Momymb npyxHOCTI 1-T0 pomy;

4, =0,25... 0,26 - xoedimient Ilyancona);
A, - nedopmartis NpyKuHU, BU3HAYAETHCS 32 (POPMYIIOI0

ﬂlz(c—e)-Aowh,

Gy

(TyT A - KyTOBE IEPEMIIICHHS).
[Ipu npoekTyBaHHI pEKOMEHIYEThCSI MPUIMATH:

b/c=12.15 H/h=15.20 b/e>25 b/h=75..100

(mpu H /h>2,8 - npyxuna Busepraernes.)
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P [Ipu po3paxyHKy Ha MIIIHICTh BHU3HAYAOTHCS
Halpyru 3TUHY a, 1 PO3TATY d, y HalOLIbII
HAaBaHTAXXEHOMY MICIII TPYXHHH - B CEpEAMHI
OCHOBH TENIOCTKA TPH BHUKIIOUEHOMY 3YCTUICHHI
(MakcUMaJIbHI HaIllpyT¥l BUHUKAIOTH KOJH MPY>KWHA
CTa€ MJIECKATOI0):

P E'(d-a)-a’+h-«a
o‘:o‘y+0'p= zsw + <
n“-n 2-a

JIe 71 - KUIbKICTb II€JTFOCTKIB,;

Pucynoxk 2.4 - Jliagparmona
npyXuHa d=— <

)

H
a =arctg m ~10...12° - y pinpHOMY CTaHi;

7 - Koe(IIIEHT MOBHOTH METIOCTKA, BU3HAYAETHCA 32 (HOPMYIIOI0

1="Drtave)

(tyT S, - mMpHHA NEMOCTKA Ha paziyci 0,5 (at+e)).
OTpumane 3Ha4YeHHS HANpPYKCHHSA TMOPIBHIOETHCS 3 TPAHUICI0 TEKy4OCTi
Matepiany npH po3Tarosi; ais crani 60C2A [o] =1400 MI]a.

2.4.2 Beayui qucku

Benyui aucku (HATUCKHMI, MPOMINKHUI) 3YETUICHHS TEpealoTh 00epTanbHUI
MOMEHT BiJ] IBUTYHA JI0 BEJICHMUX JUCKIB. BOHW BUTOTOBISIOTHCS 3 CIPOrO YaBYHY
mapok CY 18, CY 21, CY 24, CY 26.

PanianeHi po3mipu IUCKIB BUOMPAIOTHCS KOHCTPYKIIIIHO, BUXOASYM 3 PO3MIPIB
GPUKIIHHUX HAKJIQJIOK 1 MaxoBUKa. TOBIIMHY JUCKaA MONEPEIHHO MOXKHA MPUNHHATH
piBHOIO 4,5...6 % Bix 30BHINIHBOTO JilamMerpa (pukiiiiHoi Hakimagku [l mi3Hime
YTOYHUTH 32 PE3yJIbTaTaMH TEIIOBOTO PO3PAXYHKY 3YETUICHHS.

Benyuuii nuck po3paxoBYEThCS HAa 3MUHAHHS €JIEMEHTIB, SIK1 3’€JHYIOTh HOTO 3
MaxoBUKOM. Lle MOXyTh OyTH BUCTYIH, LIUIH, 3yOLl, IIIMOHKHA TOILO, OKPEMI 3 SIKUX
MOKa3aHi Ha pUCYHKY 2.5. Po3paxyHoK BenieTbes 3a (popMyIioro:

k-M-e_,

=T, E o],

cp 6 K K

ne Z, - KUTbKICTh BEyUnX JIUCKIB;
Z, - KUIbKICTh KOHTAaKTYIOUUX €JIEMEHTIB;
F. - mo1a KOHTaKTy OIHOTO EJIEMEHTY;
I, - CEpEeHIN pajilyc po3MILICHHS KOHTAKTY;

k - koedimieHT, sKUii BpaXOBY€E KIIBKICTD 1 po3MimieHHs Beayunx auckie ( kK =0,5
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- Uit omHOoAMCKoBoro 3ueruieHHs, K =0,5 1 k =0,25 - BiamoBigHO I TPOMIXKHOTO 1

HATUCKHOTO (30BHIIIHBOI0) AUCKIB IBOXAMCKOBOIO 3UCIICHHS.
JIist icHyr0UnX KOHCTPYKIIiH [a]s=/0... /SMI]a.

2.4.3 Beneni 1ucku

Pucynok 2.5 - Criocobu
3’€IHaHHS BEy4OTO JINCKa
3UYEIIJICHHS 3 MAaXOBUKOM

Benenunii 1uck ckiaiaeTrbcs 3 METalIeBOrO
nucka (crtamp 65 raproBaHa), JI0  SIKOTO
KPIIJISATHCS, SIK MPABUIIO, 3aKJIEMKaMU IUTIIHOBA
marounHa (ctasp 40, 40X) 1 ¢pukmiitHi
HaAKJIAIKH.

Jlis 3a0e3nedeHHsT Kpalioro KOHTAKTY
MOBEPXOHb  TEPTs, 3amo0iraHHIO iX  BiA
aedopmallii Tpu  HArpiBaHHI 1 IUIAaBHOTO
BKJIFOUCHHSI HAMararThCs 30UTBIIUTH OCHOBY
MiAIaTIABICTE. J[715 1IbOTO TMCKU BUKOHYIOTHCS
PO3pI3HUMH, a MDK JMCKOM 1 (PUKLIMHHUMHA

HaKJIaAKaMH 9aCTO BCTaHOBJIIOIOTHCSA IJIACTUHYACTI IIPY>XKHUHH.

P03anYHOK BCACHOI'O IHCKA IIoJprac y BU3HAYCHHI Hamnpyr 3MHMHaHHI O, 1

3pi3y 7,
- 3aKJIETIOK

Cp.

- IUTII[IB MATOYHUHA

Jie Z, - KIIBbKICTh 3aKJIEIMOK;
d, - niamMeTp 3aKIenKu;
J, - TOBIIMHA AUCKA, a00 IIACTUHYACTOI IIPYKUHU;
D, 1 d, - BIAMOBIAHO 30BHIIIHIN 1 BHYTPIIIHIN AlaMEeTpH LLTIIIIB;
Z - KUJIbKICTbD IILTIIIIB;
| i b - BigmoBigHO JOBXKHHA 1 IIMPHUHA ILIIIIB.

Po3paxyHkoBI Hampyru HE TOBUHHI TEPEBHINYBATH JOMYCTHUMI,

CKJIAJIAIOTh: [G:w] =20...30 MIIa; [Tsp] =15...20 MIla.

K1
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2.4.4 BinTuckHi BaxeJi

Biatuckui Baxkesi mpu3HayYeH] A1 BKIIOYEHHS 1 BUKIIOYEHHS 3UeTieHHS. Sk
MpaBUiIO, MO KOJIy KOIIMKA BCTAHOBIIOETHCS TPHU-II'SITh BaXKeJiB, BUTOTOBICHUX 3
KOBKOT0 4yaByHy a6o ctam 15XT'HTA.

BinTuckni Baxkenal po3paxoBYIOTh Ha 3TWH. |1 TOBUIBHOTO CIUCHHS Ba)Kess
HaIpyra 3ruHy BU3HAYa€ThCA 32 POPMYIIOIO:

P, -x-a

max

(o)
32 '
Z,-c-W,

ne Py - cuna CTUCHEHHS IPYKUH y BUMKHYTOMY 34EILICHHI;

X - BIJJIaJTb JI0 HEOE3IMEUHOTo CideHHS (SIK MPaBHII0, X=C);
a i C - eyl BaxKes;
Z, - KIIbKICTh BaXKeIIB;

W.. - MOMeHT oropy 3ruHy CiueHHS.

Hanpyru 3runy o, He MarOTh NEPEBUIIYBATH TONYCTHUM1 3HAYEHHS:

- st craneit [o] =140... 160 MI1a;

- 7151 KOBKHX 4aByHiB [0] =60...80 MI1a.

2.4.5 IloramyBayvi KPyTWIbHUX KOJIMBAHb

[ToramryBayi KpyTHIBHUX KOJMBaHb MPU3HAYEHI JUISI 3HIKEHHSI a00 MOBHOTO
YCYHEHHS BHMCOKOYACTOTHMX KOJIMBaHb, II0 BUHUKAIOTh Y TpaHCMICI Bix nii
nepioguyHux 30ypeHb. HesanekHO BiJ KOHCTPYKINI BCl BOHMU MPAIOIOTH 3a
MPUHITUTIOM PO3CIFOBAHHS €HEPTil 1 CKIaIat0ThCS 3:

1)  mpyXHOTO eJeMeHTa, KU 3a0e3reuye BiTHOCHE TepEeMIIeHHs Bey4oi
1 BE€JIEHOI YaCTHH JIUCKA;

2)  JUCHWIIATUBHOTO €JIEMEHTAa, NPU3HAYCHOTO I PO3CIFOBAHHS CHEpTii
KOJIMBaHb 32 PaXyHOK TEPTS.

[TpyxHUME eTeMEeHTaMH MOKYTh OyTH MPY>KWHHU, TOPCIOHH, TyMa.

Haii0inpiie momupeHHss B aBTOMOOUISIX OTpUMalid MoramnryBadl TepTs 0e3
MAaCTHJIBHOTO MaTtepialy 3 BUKOPHUCTAHHSM TPYXHUH SK MPYXKHHUX elleMeHTiB. BoHu
XapaKTEPU3YIOTHCS TAKUMH MapaMeTPaMU:

- M,, - MOMEHT TepTS;

- My, - MOMEHT NONEePeTHBOT 3aTSKKU MPYKUHMY;

- Cnn - KOPCTKICTh MPYKUHM (TIOTAIyBaya);

- @nn - KYT 3MHUKaHHS [TOTalryBayva.

B icHyI0UMX KOHCTPYKIISAX 34ETICHb:

M,, =(0,06...0,17)Me,,;
M, =(0,05...0,15)Me,,;
@ =2°30'...3°40".
KinbkicTh ipykuH - 6... 10. BigHomIeHHS cepeIHbOTO AlaMeTpa MpyKUHH
1o aiamerpa apory D, /d,, =4,5..55,
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Po3mipu nipy>kuH 3HaAXOASATHCSA B MEKax:
D.,.=14... 19 mm; d,=3... 4 mm; i=3...4; 3a30p AN=3...4 MM.

[IpyMHN BCTaHOBIIOIOTBCA MO Koiy naiamerpoM 80...120 mMm y BikHax
BEJICHOTO AUCKA JOBXKHUHOIO 25...27 MM.

PoscitoBanHs eHeprii BiIOyBa€eThCsl HAa MOBEPXHSIX TEPTS YTBOPEHUX TUCKAMU -
JeTalsAIMU BeJeHoro qucka. CTUCHEHHS TTOBEPXOHb TEPTS 3/1MCHIOETHCS 3aKJICTIKAMH,
abo 6onramMu. MOMEHT TepTsl BUBHAYAETHCS 32 (POPMYIIOIO:

IvlT = P3,w .Rd |/J,

ne P, - 3ycUIuisl CTUCHEHHS;
R, - cepenHii pajiiyc MOBEPXOHb, K1 3THUCKAIOTHCS;
[ - KUTBKICTD I1ap MOBEPXOHb TEPTH;
U - Koe(IIieHT TepTs.
Hanpyra kpy4eHHs B IPYUHI paxyeThCs 3a BXKe BIJOMOIO (DOPMYJIOIO 1 Ma€ HE
TEPEBUILYBATH [T]max < 650...850 MITa.
Ha BkazaHi 3Ha4€HHS OPIEHTYIOTHCS MPH MONEPEAHLOMY BUOOpI MorairyBaya.
{1 mapameTpu KOpPEKTYIOTb, PO3PAXOBYIOYM aMILIITYJHO-YaCTOTHI XapaKTEPUCTUKH
TpaHCMICIi, CKJIaJJOBOIO YaCTUHOIO SKOI € MOTalryBay.

2.5 Po3paxyHoOK nNpuBOJA 34eNJICHHA

OCHOBHUMHU BUMOTaMH, SIKi TP SIBSIOTHCS IO TIPUBO/IA, €:

- 3pYYHICTb 1 JIETKICTh KEPYBaHHS;

- Bucokui KK/I;

- HaJ1WHICTB;

- IOBrOBIYHICTE;

- HasIBHICTB CJIIAKYBAJIBHOI JIii Ta 1HIII.

Y cBOI0O dYepry 3pydyHICTb 1 JETKICTh KEPYBaHHS OIIHIOETHCS TaKHUMH
napaMeTpaMHu IMPUBOJIA:

1) MakcHUManbHUM 3yCHIUIAM Ha mefaii suermtenns [P, ]. Ilpu BizcytnocTi
MICHITFOBAYa;:
- 1711 JIESTKOBUX aBTOMOOLITIB [F’M,] =150 H;

- JUISL BAHTQKHHAX [Pnea] =250 H;
2) NOBHUM XOJIOM T1€/1aJli, BKJIIOUAKOYHM BUTbHUM X1]1 [lnea] :
- 11 IETKOBMX aBTOMOOLTIB [lm ] =140... 160 mMm.;

- ans BauTaxeux [l,., |=120... 190 mm.

IIpuBOAM 34EINIEHHS BUKOHYIOTb:

- MEXaHIYHUMH;

- T1IpaBIIYHAMH.

MexaHi4Hl TPUBOAM 3aCTOCOBYBAJIMCS paHIlIe Ha JIETKOBUKAaX, a 3apa3
BUKOPHCTOBYIOTBHCS Ha JIEIKHX BaHTAXKHUX aBTOMOOLIISX.

MexaHiYHUN TPUBOJ 3YEIUICHHS, KIHEMaTH4YHa CXEeMa SKOro IOoKa3aHa Ha
PUCYHKY 2.6, MPOCTUI y BUTOTOBJICHHI 1 HaIIMHUNA B €KCIUTyaTalli, OJHaye YUM Jajil
po3MillieHe MicIle BOJIS Bij 34ETUICHHS, TUM CKJIQJIHIIIAa KOHCTPYKI[iS MEXaHIYHOTO
npuBoay 1 Hwkuuid KK/, I[lpm MmexaHIYHOMY MNpUBOAL CKJIAAHIIIE BUKOHYBaTH
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VIIUTBHEHHS] TJIOTH Ky30Ba Ta 3AIMCHIOBATH TMepefady 3yCWib BiJ Temaii 0
34YEIJICHHS, OCKUTHKU JBUTYH 3MOHTOBAHHM HA MPYKHUX OTIOpax.

["paBniuHi IPUBOAM BCTAHOBIIOIOTHCS HA BAaHTAKHHUX aBTOMOOLIAX, a TAKOXK
aBToOycax. ['ijpaBiniuHuii MPUBOJ 3UETIICHHS, CXEMa SKOT0 M0Ka3aHa Ha pUCYHKY 2.7

1) mae Ounbin Bucokuit KKJ/I;

2) HaAlIeHUH OUIBIIIOI0 YKOPCTKICTIO, IO
TATHE 3a COOOI0 3MEHILIEHHS BIUIBHOTO XOIYy
e 1aJIl;

3) no00pe MIPUCTOCOBAHUM 70
JTUCTAHIIHHOTO KepyBaHHS;

4) nae  MOXIMUBICTh  TOKPAIIUTH
Pucynok 2.6 - CxemMa MEXaHIYHOTO  TE€PMETH3AII0 Ky30Ba;

IPUBO/IA 3UCTIIICHHS 5) 3MeHIIye HaBaHTaKEHHS TpaHCMICIT
aBTOMOOLIS TUHAMIYHUM MOMEHTOM.

Pa3om 3 TUM T1IpOoNprBOJ CKIAAHIIINKN Y BUTOTOBJIEHH] 1 €KCILTyaTarlii.

Jlis 3MEHIIeHHs 3yCWJUIA Ha TMeJaldi y TPHUBOJ MOKE BMOHTOBYBATHCSA
MEXaHIYHUH, T1paBIiYHNANA, THEBMATUYHUNA a00 BAaKyyMHHH M1CHIIIOBAYI.

KoncTpykitiiHe BUKOHAHHS Tefajl 34YeIuieHHs 1 crmocid 11 KpiruieHHS
BU3HAYAIOTHCS KOMIIOHYBAJILHUMH MIpKyBaHHAMH. J[JIs1 34€IieHb 3 TipONpPUBOAOM
XapaKTepHE BEPXHE KPIIUICHHS IeJall Ha MepeHboMYy HIMTKOBI aBToMOOLIs (BA3,
['A3, KamA3) (nuB. puc. 2.7). Ilpu BUKOpUCTAaHHI MEXaHIYHOTO MPUBOJIA TMEAANb, SIK
npaBuio, Mae HwkHeE KpitutenHs (KpA3, 3UJI) (nuB. puc. 2.6).

[Ipu po3paxyHKy NpHBOJia 34YEIUIEHHS BU3HAYAIOThCS KIHEMAaTU4HI Ta CUJIOBI
3aJIeXKHOCTI. BUX1THUMM TaHUMH TSl pO3PAXYHKY €:

- IOTTyCTHME 3YCHJIIS Ha Teai;

- TIOBHMH X1]1 TTe1ai;

- IEpEMILIEHHS] HATUCKHOTO JTUCKA.

D/
u, =/ =20..50,

ne 1,=140...160 MM — pobounii xix meaai.
[lepenaTHe 4nCIIO MEXAHIYHOTO MPUBOJIA
(muB. puc. 2.6) BU3Ha4aeTHCA 3a GOPMYJIIOIO:

_ac e
wm . g )
Pucynok 2.7 - Cxema b d f
riIpaBIIYHOTO MPUBOJIA 3UECTIIICHHS a xij nejaiti 3a GopMysor

—Al.u+A2.C
“ " p

e A=2...3 MM - 3a30p M1’K BOKEJISIMH 1 BIITUCKHUM ITiAIIUITHUKOM;

C
=1,4...2,2 - nepenaTHe YUCIIO BUJIKU 3UCTUICHHS;

d
e . .
ri 3,8...5,5 - mepeaaTHe YMCIIO BIATUCKHUX BaXKeiB.
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[lepenaTHe YKCIO T1IPaBIIYHOTO MPUBO/IA BUSHAYAETHCS 32 POPMYIIOI0

~ac e d;
" pbd f odf
a XiJ1 meaai - 3a GopMyJIoro
a c d’

|, =Alu, +A—-—-

neo I’ — on b d F’
1

ne di - miaMeTp roJIOBHOTO IUJIIHIPA MTPUBOA;
d; - niameTp poboYOro MUITIHpA.
JliameTpu UWIIHAPIB 3HAXOAAThCA Yy Mexkax 19..32 MM 1 mpuilMaroThes, SK
MPaBHUIIO, OJJHAKOBUMH.
MaxkcruMmanbHe 3ycuilisa Ha Tie1ali 34eTyieHHs] BU3HAYaeThes 3a (POPMyIIor0:

P P
Pne() = - + s !
Un77 usns

ne n~0,85 - KK/I npuBoaa;

Us i 1 - BiAnoBiaHO, nepenatHe yuciao 1 KKJ[ wactuHu npuBoja Bia BIATSXKHOT
NPYXKUHU 13 3yCHIUISIM P, 10 niefani;

P, - 3ycriuisa BIATSKHOIL IPY>KUHHU.

Sxmo P, > [P,m,] HEOOX1THO TiepeadavyaT MiJCHIIOBAY, IPUIOMY

Po > ( P — [ P ]) Uo70m0 0

ne u, 171, - BianoBiaHO, nepeaatHe uncio 1 KKJ/[ yactunu npuBoja BiJ negati 10
MICIISI MOHTAXYy IIWJIIHpA MiICHIIOBaYA.
JliameTp nuIIiHIpa MiACUIII0OBaYa BU3HAYAETHCS 3a (HOPMYIIOH0:

Dna :2 i’
\’ﬂ'pw

ne P, - ThCKk pobodoro Tima B cucTeMl (IS THEBMATUYHUX CHCTEM

p, =0,65...0,75 MITa).

TEMA 3. KOPOBKA IEPEMIHMU ITEPEJIAY I PO3JABAJIBHA KOPOBKA

3.1 Ilpu3nayeHHs, BAMOTH, KJlacu(ikallis Ta KOPOTKUHN aHai3 KOPOOOK
nepeMiHu Tepenay

3.2 Bu3HavyeHHS OCHOBHHUX MapaMeTpiB KOPOOKHU TIEpeMiHU Tepeiayd

3.3 Po3paxyHOK BaJliB KOpOOOK MEpEMiHH Mepeaayd

3.4 BuOip 1 po3paxynok migmunaukis KITIT

3.5 Po3paxyHOK CHHXPOHI3aTOPIB KOPOOKHU TIEPEMiHU Tepeiad

3.6 Po3naBanbHi kopoOku. [Ipu3HadeHHs, BUMOTH 1 KiIacuikaris

3.7 Po3paxyHOK po37aBAIbHUX KOPOOOK
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3.1 llpu3HavyeHHs, BAMOI'H, KJIAaCH(pIKALIsl Ta KOPOTKUI aHAJII3 KOPOOOK
nepeMiHu nmepeaav

KopoOka mnepeMiHun mnepeaad Npu3HAYEHa [UIsI MEPETBOPEHHS 0OEPTOBOIO
MOMEHTY 1 YacTOTH OOepTaHHS KOJIHYAacTOro Baja JABUTYHA 3 METOI OTPUMAaHHS
PI3HUX TATOBUX 3yCUJIb Ha BEAYUYHMX KOJECAaxX aBTOMOOUIS; 3a0€3MeUEHHS MOKIUBOCTI
PYXY 3aIHIM X0JIOM Ta TPUBAJIOTO Bijl €IHAHHS JBUT'YHA B1JI TPAHCMICIi.

J1o KopoOKHM nepeMiHU Tiepeaay npe IBIS0THCS TaKl BUMOTH:

- 3a0e3MeYeHHs] ONTUMAJIbHUX TATOBO-IIBUAKICHUX 1 MaJMBHO-€KOHOMIYHHUX
BJIACTUBOCTEHN aBTOMOOLIIS TIPH 3aaHiil 30BHINTHINA XapaKTEPUCTHUIIl IBUTYHA;

- 6e31IyMHICTh TIPH POOOTI 1 IEpEeMHUKaHHI Iepeaay;

- JIETKICTh KEpyBaHHS;

- 3arajbHI BUMOTH (uB. 1. 2.1).

Knacudikarist kopoOoK nepeMinu nepeaad mpoBOIUTHCS 32 PI3HUMHU O3HAKaMU
(puc. 3.1). Tak, 3a cnocobom 3MmiHu nepepatHoro uucia KIIT nmoautsaroTscs Ha
CTYIIHYACTI, 0€3CTyN1HYACT] 1 KOMOIHOBaHI.

Kopobxu nepenau

Y v Y

) 3a 3MiHOIO | 3a3B’43K0M MK 3a KepyBaHHAM  —
MepeaTOYHOTO YHCIIa BaJIaMU

| Heasromarnyni I(—
—>| CryminuacTi | —>| MexaniuHi |

| HamisaBromaTnuHi }(—
—>{ bescryminuacri | —>| ['iapaBniyni |

| ABTOMAaTHYHI I(—
—)| Komb6iHoBaHi | _)I Enextpuyni |

Pucynox 3.1 — Tunu kopobOok nepead, kiacuikoBaHUX 32 PI3HUMH
O3HAKAMH

111

v

<V

v
a 7] 8

Pucynok 3.2 — Tsrosi xapakTepuUCTUKX aBTOMOOUIIB 13 CTYMIHYACTOIO (a),
6e3cTyninvacToro (0) 1 rigpoMexaHiyHoi (B) KopoOKkaMu nepeaay:
I-1V - nepenaui; Pr - TAroBa cuiia Ha Bely4Hx Kojecax aBTOMOO1JIs;
V - MIBUIKICTH aBTOMOOLIS
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3MiHa TATOBOI CHJIM HA BEAYYUX KOJEcaxX JIEMOHCTPYE TITOBA XapaKTePUCTHUKA
aBToMOOUIs (puc. 3.2) - 3aJEXKHICTh TATOBOI cwid PT Bim mBuakocTi pyxy V Ha
pI3HUX Mepenayax.

VY crymiHYacTHX KOpoOKax mepenad IepeJaTOuHe YHCIO 3MIHIOEThCS
CTYIIHYAcCTO 1 TIroOBa CWJIa Ha BEAYYMX KOJEcax aBTOMOOUIS 3MIHIOETBCS TEXK
cTymiHdacto (puc. 3.2, a). Y 0Oe3CcTymiHYacTUX KOpOoOKax Tmepenay Iepe/laBalibHe
YHUCJIO 1 TATOBA CHJIa Ha BEIy4YHX KoJiecaX 3MIHIOIOThCSA IJ1aBHO (puc. 3.2, 0), a mpu
ripOMeXaHIYHUX KOpoOKax repeay — IIaBHO 1 cTymiH4dacTo (puc. 3.2, B).

CryniHyacTi KOpoOKH mepenad

Y 4’ Y

3a yucioM nepenay | 3a KUIBKICTIO BaJliB 3a 3a4eILICHHSAM IIeCTePEHb —

—>| TpboxcryniHvacTi | -)| JIBOXBalbHi | | 3 pyXOMHUMH LIECTEPHIMU |<—

—>| YOTUPHOXCTYMiHYACTI | —>| TproxBaibHi | | 3 MOCTIHHMM 3a4eTIeHHSM |(_
. . : 3 KOMOIHOBaHUM 3a4CTIIICHHIM

—>| bararocryminyacri | L)’ bararoBanbHi | | I(_

Pucynok 3.3 — Tunu ctyniHngacTiux KopoOOK nepeaad, Kiiacu(pikoBaHHX 3a
PI3HHMH O3HAKaMU

VY cBow uepry, crymiHuacTti KopoOku (puc. 3.3) 3a KUIBKICTIO CTYIEHIB
NEPEAHBOTO XOAY IUIATHCA Ha ABOX-, TPhOX-, YOTUPBHOX-, I ITH- 1 0ararocTymniH4acTi
(mectu-, CEMHUCTYIIHYACTI TOIIO), a 3a nojoxkeHHsMm oceit Ha KIIII 3 Hepyxomumu
OCSIMH BaJIiB Ta 3 OCSMH, II0 oOepTaroThes (I1aHeTapHi) 1 komOiHOBaHI. KopoOku
MepeMiHU Tepefady 3 HEPYXOMHUMH OCSIMH BajiB MOJUISIOTHCS Ha JBOX-, TPHOX- 1
OaraTtoBajbHI.

3a cmocobom kepyBanHsi KIIII Moxyre Oyt 3 aBTOMaTU4YHUM,
HaIlBaBTOMATHYHUM, JUCTAHIIIMHUM 1 O€3IMocepeTHIM KepyBaHHSIM.

Ha 611p1110CT1 J1€TKOBUX 1 BAHTQXKHUX aBTOMOO1JIIB BCTAHOBIIIOIOTH CTYIIHYACTI
KOpOOKM TMepeMiHu Tiepenad, SAKi  MOpocTil 1 JCMIeBIIT  MOPIBHAHO 3
0€3CTyIIHYaCTUMU.

JBoxBanbui  KIIII 3 kijmbkicTio Tmiepenad  4-6  3aCTOCOBYHOTHCSI IS
NEpPEeHbONPUBOAHMX AaBTOMOOUTIB 1 3 3aJHIM pO3MIIIEHHAM JBUTyHa. Buina
nepenaya uacto miasuinyBaibHa (0,7...0,8). KinemaTuuna cxema JBOXBaJIbHOT
KOpPOOKH Tepeay noka3aHa Ha pUcyHKy 3.4.

TpboxBanbHI KOPOOKM TEpEeMiHM Tiepenad BUKOPUCTOBYIOTHCS Yy JIETKOBUX
aBTOMOOUISAX KJIACHYHOI CXEMH, BAHTAXKHHUX aBTOMOOUISIX Majoi 1 CepemHboi
BaHTXKOMIAHOMHOCTI Ta aBToOycax. KinbkicTs mepenad 4-6 st IErKOBUX 1 5-8 mist
BaHTOXKHUX aBTOMOOLTIB. Kinematnuna cxema tpboxBaibHOi KIIIT mokazana Ha
pUCYHKY 3.5.

bararoBanbHi  KOpOOKM  TIepeMiHM  Tiepead  BHKOPHUCTOBYIOTHCS — Ha
aBTOMOO1ISIX BEJIMKOI BAaHTAXKOMIIHOMHOCTI JJisi 30UIBIICHHS KIJIBKOCTI Tepenad 3
METOIO TTOKPAIICHHSI TATOBUX 1 EKOHOMIYHHUX BJIACTUBOCTEH.
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B ocnoBy konctpykuii OaratoBampHux KIIII moxmanena 4-x, 5- Tt abo
HIECTUCTYIIHYACTA TPhOXBaJIbHA KOPOOKA, Y CIILIBHOMY KapTepi 3 KO PO3MIIICHUN
HiABUILYBaJIbHUM penykTop (MOAUIBHUK i 30UIbLIEHHS IIBUAKOCTI) abo
MOHWKYIOUUH PEeyKTOp (AEMYJIBTHILIIKATOP JJIs 301IBIICHHS TSITOBOTO 3YCHIUIA), a
iHOA1 obmjaBa arperat. [Ipw 1bOMy KUIBKICTH Tepefad MOKE CTAaHOBUTH §...24.
bararocryminuacti KIIIT HaftyacTiie BUKOPUCTOBYIOTHCS JIJISI aBTOMOOLTIB-TATaviB.

JIBoXBaibHI KOpOOKHM TIepeMiHM Tepeaad
MafOTh:

1) mpoCTy KOHCTPYKIIIIO;

2) HU3BKUI PIBEHD IIYMY;

3) migBuIeHN KoedIimieHT KOPUCHOT Ail;

4) 3pYYHICTh KOMITOHYBaHHS Ha
NepeTHHONPUBOTHHUX, 32 THBOMOTOPHUX i
MOBHOMPUBOTHUX aBTOMOOLIISX.

Pucynok 3.4 - Kinematuyna

cxeMa nBoxBabHoi KIIIT Ho HEI0JIIKIB JIBOXBAJILHOT KOPOOKH
HeOOX1JHO BIJHECTH:

1 1 a) BIJACYTHICTb MNpAMOi IMepeaadi, TOMY
J "IL’“"I Lj: 3y04acTi Kojieca Ta MiAIMIMITHUKY Ha BUIIIN mepenadi
T ks f‘l" IPALIOIOTH MiJ HABAHTAKEHHAM, IO IPU3BOAUTE JIO

= 1 }”_ iX JOJJaTKOBOI'O 3HOLIYBAaHHS 1 IIYMY;
T l i 0) BaXXKO OTpHUMAaTH BEJIUKE NEPEIaTHE YUCIIO

£ L Ha HIK4id nepenadi (U=4...4,5).

VY TakoMy BHNaJAKy HEOOXIJIHO 3MEHIIYBaTH
MepeaTHl Yucia BCIX 1HIIMX Mepenad 1 0JHOYacHO
301JIBIITYBATH YKCIIO TOJIOBHOI Iepe/iayi.

OcnoBHoto niepeBaroro TproxBanbHO1 KIIII € HasgBHICTH MpsAMOi niepenayi, siKy
OJICPKYIOTh NUISIXOM O€3MOCepeIHhOT0 3’€IHAHHS BEAY4YOro 1 BEJEHOTO BalliB.
3ybyacTi KoJjieca, MAMIMIHUAKA 1 TPOMDKHUNA Bajl MPAKTUYHO HE CHPUUMAIOTh
HABAHTAKECHHA, a BEIy4YUid 1 BEICHHUM Baju MepeaaroTh TUIBKU O0OEpTOBUI MOMEHT.
3HOIITyBaHHS 1 PIBEHb TyMY TaKKX KOPOOOK MiHIMAJIbHI.

Jlpyroro mepeBaroro TpbOXBaJbHOT KOpPOOKM TEpPEeMIiHU Tepenad € BiJIHOCHA
MPOCTOTa OTPHMAHHS BEJIMKOTO TEPEeIaBAIBHOTO YHCIIa Ha TEPIIi mepemadi mpu
MaJliii MI?KOCHOBIM BIJICTaHI 3a JOMTOMOTOI0 POOOTH JIBOX Map 3y0uaTux KoJiic (0JHa 3
HUX - TIapa MOCTIMHOTO 3a4eIICHHS ), 1110 BKJIFOYAIOThCS MOCIIOBHO.

HenonikoM Takux KOpOOOK € JesKe 3HMKEHHS KoeQilieHTa KOPUCHOI Ali Ha
MPOMIXKHUX Tiepeaadax, skuii Moxe ckiaaatu #=0,94...0,96.

3 MeTo10 3a0e3neueHHs HEOOX1HUX AUHAMIYHUX 1 €KOHOMIYHHUX IMOKA3HHUKIB
aBTOMOOUII Ha TMOYAaTKy pPO3paxyHKy KOpOOKM BHU3HAYAIOThCS  J1alla30H
nepeaaBabHUX YUCEIN, KUIBKICTh TIepe/Iad Ta NepeiaBalibHI Yucia.

Jliarma3zon (wyacTka Bia MOUICHHS TMEpeaaBajIbHUX YHCEN HIDKYOI 1 BHIIOI
nepeiayd) CydacHUX KOpOOOK MEpEeMiHM Tepead CKIaIae:

- 3,0...4,5 - ng nerkoBUX aBTOMOO1IB;

- 5,0...8,0 - 105 BaHTa)KHUX aBTOMOOLIIB 3araJiIbHOTO MPU3HAYEHHS 1 aBTOOYCIB;

- 10...20 - nnsg aBTOMOO1IIB BUCOKOT MPOX1THOCTI 1 TATAYiB.

PI/IcyHOK 3.5 - KinematuuHa
cxema TpboxBanbHO1 KIIIT
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Yucno mepenay BU3HAYAETHCA 3 YMOB €KCIUTyaTallii i 0COOIMBOCTEH JBUTYHA.
JImst 7merkoBUX 1 BaHTaXHUX AaBTOMOOUTIB 3arajbHOTO MPU3HAYECHHS II€ YHCIIO
JOP1BHIOE 5-6, 17151 aBTOMOOLTIB BUCOKOT MPOX1THOCTI - 6-24.

30UTbLIEHHS KUIBKOCTI Mepead CIpuse:

1) epexTHBHOMY BUKOPUCTAHHIO MOTYKHOCTI1 IBUTYHA;

2) MiABUIIEHHIO TAJTUBHOI €KOHOMIYHOCTI;

3) 301IBIIICHHIO CEPEIHBOT MBUAKOCTI PYXY;

4) 3poCTaHHIO MPOAYKTUBHOCTI aBTOMOO1JISI.

3 iHmoro OOKy, 30UIbIIEHHS YHCIa Tepefad YCKIAJHIOE KOHCTPYKIIIO 1
poOUTH KOPOOKY Ba)kuol0, pO3MIpH ii 3pOCTal0Th, YCKIAIHIOETHCS KepyBaHHS. Tomy
ONTUMAJBHOIO BEPXHBOIO MEXKEI0 YHWCIa TNepeaad 3 pyYHUM TEepEeMUKaHHSIM
BBaXKA€ThCA 5-6 mepenay.

[lepenaBanpHi 4YHcla KOpPOOKM TMEpeMiHM Tepedad 1HOJI yTBOPIOIOTH
apuMeTHyHM, 1HOMI TAapMOHIWHUN, aje HaWJacTille TEeOMETPUYHHNA PpsI 3
HEBEJIMKUMHU BIIXWJICHHSIMH B HAMPSIMKY 30JIMDKEHHS BUIIAX TIEpe1ad.

D D

n
Uax VUmax

a 6
Pucynok 3.6 — JIlunaMiuHi XapakTEPUCTUKU aBTOMOOLIIS 3 TPUCTYTICHEBOT () 1
YOTUPUCTYTEHEBOIO (0) KOpOoOKaMHu mepeay:

. / // . .
I-1V - mepenaui; V' ., V' mx - MAKCUMaJIbHI 3HAYEHHS IBUIKOCTI PyXy MpHU

koedimienTax onopy noporu ¥; 1 ¥, BIAMOBIIHO

BmuuB uncna mepenay B KOpoOLl Ha MIBUAKICTh PYXy aBTOMOOUIS B PIZHHUX
JOPOKHIX yMOBax BHAHO 3 puc. 3.6, Ha SAKOMY TIPEACTABJICHI JWHAMIYHI
XapaKTEePUCTUKU OJHOTO 1 TOTO ) aBTOMOOLIS MPHU YCTAHOBII HA HHOTO TPHOX-i
YOTUPHOX CTYMIHYACTHX KOpoOOk mepenad. [Ipu 1pomy mepini i ocTaHHI nepeaadi
KOpOOOK MarOTh PIBHI TepeaaBajbHI YHCla, a JUHAMIYHI (HakTOpu aBTOMOOUIS Ha
MepIIiii Ta OCTaHHIN Mepeadax OqHAKOBI.

[Ipu mopiBHSHHI MaKCUMaJIbHOI MIBHAKOCTI aBTOMOOLIS HA JOPOTax 3 Pi3HUM
OTIOPOM BUHO TepeBara YoTUPHOXCTYMIHYATOI KOpOOKHU Tepenad. Tak, Ha TOpo3i 3
koedimieatoM omopy ¥, MakcuManbHa IOBHAKICTE V., ~ aBTOMOOGInA 3
TPHOXCTYIIHYACTOI0 KOPOOKOI MHepefad MeHIIe MaKCUMaabHOi mBHAKOCTI V' ..
aBTOMOOWISI 3 YOTUPHOXCTYIIHYACTOK KOPOOKOIO Tepemad. BimmoBigHO MeHIa
MaKCUMaJibHa MIBHJKICTH aBTOMOOLUIS MPH pycl MO 0po3i 3 KOEedIliEHTOM OIOopYy,
piHomy ¥,. BiamoBimHO, 30UIBIIEHHA YKCIA Tepeaad B KopoOlll mepeaad
MPU3BOJUTH 10 3pOCTaHHS CEPEIHbOI NIBUAKOCTI pyXy aBTOMOO1JIS.
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Crporogni po3BUTOK KOHCTpykumid cryminyactux KIII #ige mosxom
301IbIIEHHST YKCa 3y04acTUX KOJIC MOCTIHHOTO 3a4YeIUICHHS, IO J1a€ MOXJIMBICTD
BUKOHYBATH iX Koco3youmu. Kocozy0i 3ybuacTi Kojeca JOBrOBIUHIINII MPIMO3YyOUX 1
CTBOPIOIOTh MeHIIMK ImyM. TomMy, He 3Bakal0O4d Ha BIJIHOCHY CKJIAJHICTh
BUTOTOBJICHHS 1 HAasBHICTh OChOBHX CHJI IpH PoOOTI, Koco3ybi 3y0dacTi Koseca
NPaKTUYHO BUTICHUIN NPAMO3YOi, SIKi 3aCTOCOBYIOTHCS JIMIIE HA HIKYMX Tepeaadax
1 nmpu 3aaHbOMY Xoji. Pa3zom 3 TuM, 3011bIIEHHS KUIBKOCTI 3yO04acTHX KOJIIC
HOCTITHOTO 3a4YeIUIeHHS MPHU3BOIUTH IO 3POCTaHHS MPUBEACHOTO MOMEHTY iHEpIii
KOpPOOKH MepeMiHu Tiepeaad.

Cepen OescTymiHUacTUX TMepeAad IMepeBakaloue 3acTOCYBaHHS OTPUMAU
TiApOMHAMIYHI, SIKI 3aCTOCOBYIOThCS y TO€AHAHHI 3 aBTOMAaTHYHO KEPOBAHOIO
CTYIIHYACTOI0O KOpOOKOIO - TigpoMexaHiuHli mepenadi. HaromicTe, K Bxke
3a3Hauajocs, HaWOUIbIIe TOMIMPEHHS Ha TPAHCHOPTHUX 3aco0ax OTpuUMalu
mexaniuHi cryningacti KIIII, Tomy nmani Giibll JOKIAAHO PO3IIIAIAIOTHCS caMme Taki
KOPOOKH.

3.2 Bu3Ha4yeHHsSI OCHOBHHMX NapaMeTPiB KOPOOKH MmepeMiHM nepeaaydy

[lepenatni uncna 1 kinbkicTsh ctyneHiB KIII1, ski 3a6e3neuyBanu 6 onTuMaibH1
TATOBI 1 MaJUBHO-C€KOHOMIYHI SIKOCTI aBTOMOO1IS BHOHMPAOTHCS 3T1JIHO METOJIHKH,
HaBeneHo1 y Kypci “Teopis aBtromoOuts”. [licis BuOOpY cxemMu KOpPOOKH HacTae
yepra ii KOHCTPYIOBaHHS, a caMe, BU3HAYA€THCS MIXKOChOBA BIJlIalb, MOJYJIb
3yO4acToi nepeaadi, MUPUHA BIHI, KyT HAXUITY 3yOIliB TOIIO.

3.2.1 BusHaueHHS Mi’KOCHLOBOI BijgaaJi
JUist KOpoOKHM TepeMiHu Mepefady 3 HEPYXOMHMH OCSIMH BapiB MIKOCHOBY
B1/1J1aJIb OPIEHTOBHO MOKHA BU3HAYUTH 3a €MIIIPUYHOIO (POPMYIIOI0:

aa} :a\/Memax’

ne M, . - MakcumansHKUil 00epTOBUI MOMEHT ABUryHa, Hwm;
a - Koe(illleHT, KU TpUHMAaeThCcs IS JerkoBuKiB 14,5... 16,0, BaHTaXiBOK
17,0...19,5 1 aBTOMOO1TIB 3 MU3enbHUMHU ABUTryHamu 20,5...21,5.

MiHiMaabHO JIOMYCTHMa MIKOChOBA BIJJallb BH3HAYA€THCSI 3 YMOBH
3a0€e3MeUYeHHs] HEOOX1IHOI KOHTAaKTHOI MINHOCTI 3y0a. B OCHOBY po3paxyHKy
MOKJIaJieHa 3aJIeXHICTh ['epra-benseBa nins HaOUIBIIMX HOPMAJIbHUX HAMpPYT y 30HI
KOHTAKTY, 5IKl BAHUKAIOTh IIPU CTUCHEHHI JBOX LIMJIIHJIPIB:

_ 9% £
27[(1—,uz) P

O =

H

Jie q, - MATOME HAaBaHTAKEHHS 32 HOPMAJLIIO J10 PODLIIS;
u - koedimient ITyaccona (s ctanpaux 3yodyactux koic u=0,3);

E - npuBeneHuit MOyJIb MIPY>KHOCTI TApH, BU3HAYAETHCS 32 (HOPMYJIIOHO
2EE,
(E,+E,)
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(TyT E1 1 E>- MOAy 1 IPY>KHOCTI 3y04acTUX KOJIC);
p - IPUBEJCHUH pajilyc KpUBU3HU,

11,1

P P P

(TYT p1 1 p2 - paglycu KpUBU3HU LIECTEPEHbB, 0 PO3PAXOBYIOTHCS; 3HAK ,,+° - TS
30BHIITHBOTO KOHTAKTY, 3HAK ,,~” - JIJIsl BHYTPIIIHBOTO).
Po3paxynku 3yOuacTux mepefad MPOBOISATHCS BIAMOBIAHO IO CTaHIAPTHOI
METOAMKH, 3T1AHO 3 siKot0 popmyna ['epria-benseBa maTume BUTIISL:

2T Ky (u+1
Oy =Ini 1y a3 u /)
wl?d

ne T, - po3paxyHKOBHI MOMEHT;
E

7 = ) .. . )

M KOC(PIIIIEHT MaTEplaa
72'(1— IUZ) CI) 1\ p1aiy;

Z: =\ o - KOCDIllieHT KOHTAKTHOI iHii

Ea
(tyr K, =0,9...1,0 - koedilieHT 3MIHKM CyMapHOi JOBXHWHU KOHTAKTHOI JIHIT JIs
Koco3youx mnepenad; €, =1,6 - KoedilllEHT TOPLEBOrO0 MEPEKPUTTS JIJISI KOCO3yOHX
nepeaay);

% - KoedillleHT, KUl BpaxoBye ¢GopMy poOOYHX IMOBEPXOHb
3yOIIiB;

(tyr B, - KyT Haxuiy 3y0a Ha OCHOBHOMY LWIIHIDI; «
TOPLIEBOMY CIYEHHI);

Ky, =Ky, Ky sKy, - KOEOiieHT HaBaHTAKEHHS;

- KyT 3a4CIJICHHA B

@

(tyT  Kuoo Kupi Ky, - Kxoedimientw, siki BpaxoBYIOThb, BiAMOBITHO, PO3MOILT
HABAHTAKEHHA MIXK 3yOIIMH, HEPIBHOMIPHICTh PO3MOJIIY HABaHTAXEHHS IO
JIOBXKHMHI KOHTaKTHOI JIiHIi, TUHAMIYHE HaBAaHTAXKCHHS, SKC BHHUKAE Yy 3a4YCIICHHI;
MOPSIIOK BU3HAYEHHS ITUX KOE(IIIEHTIB HABEICHUI Y CTaHIapT1);

d,, - MOYAaTKOBWH JdiaMeTp MIECTIpHi, IO pO3paxoByeTbes (BiamosigHo d,, -
MOYaTKOBHM J1aMeTp KoJjeca);

dw2
u=—22 :
q - lepesiatHe quco;
wl
w, =—2 - KOEQIIEHT IHUPUHU 3y0O4aCTOrO BIHIIS;

(v,=0,15...0,35 - Oigbimi 3HAYCHHS PEKOMEHIYETHCS OpaTH i Oljiblie
HABAHTAKECHUX 3yOUacTUX Tepeay);

3HaK “+” 'y dhopMylll NPUNMAETHCS AJIS 30BHIIIHBOTO 3a4ETUICHHS, 3HAK
BHYTPIIIHBOTO).

(1324

- I
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3 piBHAHHSA BHU3HAUEHHS KOHTAKTHOI HaIpPYyrd, M1JCTaBUBIIM 3aMICTh
o, —[o],, , Moxkna 3uaittu giametp d,; :

2T k u+l
Aoy =3l(2z,24 ) | —2 ( j
o e

OCKUIBKH

(2]

a,=0,5(d,, +d,,)=0,5d,, (u+1),

TO MI>KOCHOBA BiJiTa)Ib OyJi€ TOPIBHIOBATH:

2T k
a, =0,5(u+1)s/(z, 2,2, )’ | — (Uilj.
[O-]H ¥4 u

[Ilo crocyerbes mapamerpa 7, TO AK pO3paxyHKOBAa BEJIMYMHA IIPUMMAETHCS
MEHIIUH 3 IBOX MOMEHTIB:
1) MakcuMaIbHUI MOMEHT IBUTYHA M, | mpHKiIaseHuii 10 IEepBHHHOTO Baa;

2) MOMEHT TIO 3YCIUICHHIO BeIy4rXx Kouic 3 gopororo M . mpuBenenuit 1o oci

KOJIIHYacTOro BaJa.
OcCkUIbKM B peajbHUX yMOBaxX Jdil0Yl MOMEHTH MEHIIl BiJ NPUHAHATHX
PO3pPaxyHKOBUX, TO BUHUKAE HEOOXITHICTh BBEACHHS HE JIMCHHUX, a €KBIBAJCHTHUX
LMKJIIB HABaHTA)KCHHS.
ExBiBaeHTHE  YMCIO  UUKIIB  HABAHTAXKEHHS  NpPU  MPUUHATOMY
PO3paxyHKOBOMY MOMEHTI Oyjie BU3HayaTucs 3a (HopMyIioro:
N, =60T,n k

pinH !

ne Ty - TpuBanicTh poOOTH Ha BIAMOBIAHIN TIepenayi, ro;
N, - po3paxyHKOBa 4acTOTa OOEpTaHHs, pIBHA MOJIOBUHI YaCTOTU OOEpPTaHHS IMPH
MaKCHUMaJIbHIH moTyxHocTi aBuryHa (N, =0,5ny);

K - KoedillieHT mpoOiry, IKuii XapakTepu3ye BiHOIICHHS JOBrOBIYHOCTI JeTasi
IIPU PO3PaxXyHKOBOMY MOMEHTI 7}, 1 A1ICHOMY HaBaHTaKyBaJIbHOMY PEKUMI.
3HaueHHs KOePIIIEHTIB TPUBAIOCTI pOOOTH aBTOMOOUISI HAa PI3HUX Meperayax
HaBEJICH1 y BIANOBIAHIN JIiTEpaTypi.
ExBiBaneHTHE 4YMCIIO IMKJIB BpPAaXxOBYETbCS MNPU BHU3HAYEHHI JOMYCTUMOT
HaIpyru

ne [o],, - TPaHMILI KOHTAKTHOI MIIIHOCTI, 110 BiANOBifae 6a30BOMY YMCITY LIUKIIIB;

N, - 6a30Be YHUCIIO ITUKITIB;
N. - eKBIBAJICHTHE YHCJIO LIMKJIIB HABAaHTAXKCHHS.
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Jliis 3y6uacTux KOJic 3 TBEpICTIO MOBEpXHI H > HRC56 Ny =12-10" LIUKJIIB.
Honyctumi Hanpyru s craini mapok 18XI'T, 20XH3A, 30XI'T ta iHmumx 3
LIEMEHTALI€I0 PEKOMEH/IYEThCs BUOUPATH 3a CIHIBBIIHOIIEHHSIM [o], =23H,,. Mlla.

[Tpu bomy TBepaicTh OBepxHi ctaHOBUTHME HRC57..63, a TBEpaiCTh CEpIICBHHU
HRC32...45

[lepeBipka Ha CTaTMYHY KOHTAaKTHY MIIHICTh o, BHUKOHYETbCA 3a
MaKCUMaJIbHUM HaBaHTaKEHHIM

=
Onik = OH -Fax S[G]Hcm’
p
1e o, - KOHTAKTHa HaIpyra Ipu po3paxyHKOBOMY MOMEHTI 7);
[c],,, - AOIlyCTMMa KOHTaKTHA HAaIpyra 3 yMOBU CTATUYHOI MiLIHOCTI,
Tmax = KoM
(tytr K, - Koe(dili€eHT IUHAMIYHOCTI, SIKMM aopiBHIoe 1,5..2,0 1s JErkoBUX
apromo6OumB, 2,0...2,5 - mig BaHTaXHHX 1 2,5...3,0 114 aBTOMOOILTIB MIIBHIICHOT
MPOX1JHOCTI).

emaxu’

3.2.2 BuzHayeHHs MOAYJIfA 3y04acTol nepeaavi
Monynb - 1le OCHOBHA XapaKTEpHCTHKa po3MipiB 3yOuiB. BiH BcTaHOBIIOE
3B’SI30K MIXK iX KPOKOM I10 JUTMJILHOMY KOJIY p 1 YUCJIOM 7T 32 BIIHOIIICHHSIM:

m=2L.

T

IIpu BuOOpT MOAynst HEOOXITHO BpPAXOBYBATH, IO HOro 3MEHILUEHHS MpHU
30UTbLIEHH] [IMPUHU BIHIA BeA€ A0 3MEHIIEHHs yMy. [Ipu 30inblieHH] MOIys 1
3MEHIIEHHI IIMPUHU BIHIA 3MEHIIYEThCS Maca KOPOOKHM TepeMiHM Tmepenad. 3
TE€XHOJIOTIYHOTO MOJISIAY JOIIJILHO BUOUPATH OAWH MOAYJIb JUIsl YCiX Mepeaay.

Monynb BU3HAYAETHCA 3 YMOBHU 3a0€3ME€UEHHS BTOMJIEHICHOI MIITHOCTI MpHU
3rUH1 @00 CTAaTUYHOI MIIHOCTI MiJ J1€0 MaKCUMaJlbHOTO MOMEHTY. Po3paxyHkoBa
HaIpyra 3ruHy JUIs 3yOI1B BU3HAYA€ETHCS 3a (OPMYIIOL0:

F
Of =$k|:y|=yw

(2]

ne F - Buxigna po3paxyHKoBa KOJOBa CUIIA;
ke =Ke ke Ke, - KOE(ILIEHT HaBaHTa)KEHHsI, SIKUH BPaxOBYe€, BIAMNOBIIHO, PO3NOILI
HABAHTAKEHHA MDK 3yOISIMH, HEPIBHOMIPHICTh PO3IMOAUTY MO JOBXWHI KOHTAaKTHOI

JIHIT 1 JMHaMIYHE HaBaHTa)KEHHS, K€ BUHMKAE B 3aUEIJICHHI;
Y- - KoedimieHT (popmu 3yOIls, sIKWA BU3HAYAETHCSA 32 €KBIBAJICHTHUM YHCIIOM

3yOIliB:

, 2
" cos* B,

(TYT B, - KYyT Haxuiry 3yOI1s Koco3yO0oi repeaadi);
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y, - KOe(ILIEHT, IKUI BpaxOBYy€e 3MIHY IUIeYa A1l HABaHTa)KEHHs 110 JIiHII KOHTAKTy
KOC03y0oro KoJeca,

(amst B242°y,=0,7).
Sxmio y Gopmyity s BU3HAUCHHS HANPyTH 3TUHY o ITiJICTAaBUTH BUPA3H

2T mz,

F="2Ld, = ib, =y m,
t dml wl COSﬂw (2 l//
TOI1
o = ZTokeYey s/,
] m3l/lmzl ’

3BIJIKM MOJIYJIb

e, 2TpkF Ye yf cosf,
[O-]F MY

Ji€ Z; - KUIbKICTb 3y01B KOJIeca, IKE PO3PaXOBY€ETHCS;
¥, - KOeQIUIeHT MUpUHH (U1 IpAMO3yOoux koiic v, =4,4...7,0, 1is Koco3youx -
v.=1,0...8,6).
Po3paxyHkoBuil MOMeHT 7, BHOMpPA€ETbCA aHAJOIIYHO, SIK IPU PO3PaXxyHKY Ha
KOHTaKTHY MILHICTb.
JlommycTuMi HarpyTy 3TMHY BU3HAYAIOTHCS 32 (HOPMYIIOHO:

ne [o], - nomycTima Hampyra 3rEHy Ha BTOMJICHICHY MIlIHICT J€Talli, SKa BPaXxoBye

KOHIICHTpAIlII0 HAIMPYKEeHb, PO3MIPH JeTaJeH 1 T. 1I.;
No - 6a30Be uncno mukiis (No=1-107 uukmis);
N - IpuBeIeHE YKCIIO IUKITIB, BU3HAYAETHCS 3a (DOPMYIIOI0

Ng =60Tgn k¢,

(TyT k, - Koe(lUieHT MpoOIry naias po3paxyHKy Ha oOmp 3TuHy; T, 1 n, -
BHU3HAYAIOTHCS AHAJIOTIYHO, AK 1 IPU PO3PaXyHKY HAa KOHTAKTHY MIIIHICTb.
Oxkpim TOro, 3y04acTa nepejaya mij J1€10 MAKCUMAJIBHOTO MOMEHTY Ma€ OyTu

nepeBipeHa Ha CTaTHYHY MIIHICTD 32 (JOPMYJIIOIO:

Tmax
Oknik = [O-]F T_ < [O-]cham !
p

ne [o]. . ~0,6c, - U CTalel, Kl BUKOPUCTOBYIOTBCS IJIs 3yOuacTuX nepenad (TyT
o, - TPAHUIlI MIIIHOCTI MaTepiary).

Fcmam

45



3HAWIIOBITK MOAYJIL M, MOXHA BHU3HAYATH MIDKIICHTPOBY BIJICTaHb 3a
dbopmyoro:

4 - M2 ~mz, (u+1)
©2c0sf, 2cosf,

ne z,=2,+12,.

JUisi monaneIIMX po3paxyHKIB OepeThcsi Ounbllle 3HAYEHHS a, 3 JBOX
OTPUMAaHMX 13 YMOB KOHTAKTHOI MIITHOCTI Ta 3TUHY 3YOIliB.

3ybuacTi Kojieca BHUTOTOBIAIOTHCS 3 XpomoBaHux craiei 35X, 40X 1
MiAal0ThCs  I[laHyBaHHIO. BOHHM 3aCTOCOBYIOTBCS Yy TPAHCMICISIX  JIETKOBUX
aBTOMOOWITIB 3 MoysieM He Oibiie 3,0...3,75 mm.

Xpomo-mapranueBo-tutanoBi ctani 18XI'T, 25XI'T, 30XI'T pekomeHnay0ThCA
s cepegaboMoayibHuX  (3,50...4,25MM)  3y0yacTUx mepedad  BaHTaXHUX
aBTOMOO1JIIB CepeIHBOT BaHTAYKOIT1TIHOMHOCTI. st BUT'OTOBJICHHS
KPYITHOMOZYJIBHUX (4,25...6,00mm) 3y04acTux KOJIIC PEKOMEHIY€ThCS
3actocoByBaTu cram 25XI'M, 20XHM, 12X3A 3 mochigyrdor IEeMEHTAaIIE i
raptyBanHaM. OKpiM TOro, 3 METOIO YHi(iKallii, BUOpaHe 3HauYe€HHS MOIYJIsl Ma€ OyTH
KpatHuM unciy 0,25.

Sk mpaBwIo, MiHIMaIBHY KUIBKICTh 3yOlLlIB MArOTh IIECTEPHI MEpIIoi nepeaadl
1 mepegavl 3aJHbOTO X0ay. MiHiMallbHEe YMCIIO 3yOIliB Oe3 mijapi3aHHs Ouls OCHOBU
cKiagae z,, =17; 1ysl KOpUTOBAHUX KOJIIC IPUHMAEThCs 7, =12...14,

[Ipu BUOOP1 KUIBKOCTI 3y0iB HEOOXITHO BPaxOBYBATH, 110 HEMAPHE YMCIIO iX
CyMH MHepenayl Kpamle, OCKUIbKA CaM€ HEMapHE YUCIO OOYMOBIIIOE€ PIBHOMIPHICTH
3HOLIYBaHHS MICLIb KOHTAKTY 3yOIIB.

[lepenava, B skiii uucino 3yOiB z,>23 1 TepelaTHe YHUCIO U>=15 MOXKe
BUKOHYBATHUCS 0€3 3MIIEHHS, B IHIIMX BHUIAJIKaX, SK IPaBUJIO, 31 3MIIIEHHSM,
rOJIOBHE NIPU3HAYEHHS SKOTO - TBUIIEHHS MIIIHOCTI 3yOIIiB.

[TinBuIIEHHS KOHTAKTHOI MIITHOCTI JOCSTAEThCS IIISAXOM 30UIBIICHHS KyTa
3aUeIyICHHS a, (3MILIEHHS IHCTPYMEHTY), 10 00OYMOBIIIOE Y CBOIO Yepry 301JIbIIEHHS
pazaiyca KpuBU3HM mapu. [liBHUILIEHHS MIITHOCTI MpU 3TMHI MOXKE OyTH 3[1HCHEHE
[UISIXOM 3MIHM T€OMETPIl 3aUeTieHHs (3MIIIEHHSIM), [0 BIJIMBAE HA TOBIIUHY 3y0a y
HeOE3MeYHOMY CIY€HHI, a TaKOX 301IBIICHHSIM pajlyca KPUBU3HH MEPEX1THOT KPUBOT
IIpU OCHOBI 3y0a

Kpim Toro, Ha BuOIp 3MIlIEHHS MOXYTh BIUIMBAaTH T'€OMETPUYHI YMOBH.
Hampuknan, npu piBHUX MOAYJAX 1 KyTax f HEOOXIJHO BHKOHATH CYCITHI TapH
3yOuacTHUX KOJIC 3 PI3HUM CyMapHUM uyucioM 3yOiB. Lle nmocsiraeTtbcsi Takox
3MIIICHHSIM.

3y0uacra nepeaaya Oy/ie piBHO3MIIIEHA SKIIIO

X, >0iXx, =—X

w !

a0o0 3MIIIIEeHA AKIIIO
X, > X, 1 X >0,

ne x, 1 x, - Koe(IIieHTH 3MIIIEHHS BiAOBITHO MIECTEPHI 1 KOjieca;
Xy =X, +X, - CYMapHe 3MiILIEHHS.
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3.2.3 Kyt Haxwiy 3y0uiB koco3yOoux nmepenau
binpmricte 3yOuyacTux KoJic y KopoOlll MepeMiHM mepefad aBTOMOOLIIB
BUKOHYIOThCSI KOCO3YOMMH 3 METOI 3MEHIIEHHS IIIyMy Mpu poOOTI Ta s

migBumieHHss MminHocTi. Kyt Haxmny 3youis f, BHOMpaeTbCs, BUXOAAYM 3 TaKHMX

YMOB:
a) CTyMiHb MEPEKPUTTS B OCLOBOMY CiU€HHI &, Ma€ OYTH HE MEHIIIEC OJWHUII

71 3a0€3MeueHHs TIaBHOCTI pOOOTH KOHTAKTYIOUHX 3y0iB,

. m
singg, = 7Z'8ab—;

@

0) OChOBI1 CHJIH, SIK1 JIIFOTh BIJl KOCO3YOHUX IIECTEPECHb HA MPOMIKHUM Basl (JIIs
TPHhOXBAJLHUX KOPOOOK), MalOTh ypiBHOBaXyBaTHCs. HampsmMku TBHUHTOBHUX JIiHIM
3yOIlIB yCiX 3yO4acTUX BIHIIIB MPOMDKHOTO Bajla MalTh OYTH OJHAKOBHUMH
(3a3BM4ail, mpaBUMH), a KYTH KOCO3yOMX 3yOuyacTHUX BIHIIB KOXHOI Iepeaaui,
BUXOJISIYU 3 YMOBU F, = F, MalOTh 3a/I0BOJILHSTH PIBHSHHA,

9B, _ N

tg ﬁ wi rmi

"nen
l

ne napameTpu 6e3 "i" BIZHOCATHCS 10 3y04acToro Kojeca MOCTIHHOro 3ayeryieHHs, 3
1HaeKcoM "i" - 70 BCIX 1HIIUX KOJIIC, pPO3MIIIICHUX Ha I[bOMY BaJi.

Opnak, Ha pAlll aBTOMOOLIIB BUKOPUCTOBYETHCSI OJIMH 1 TOW ke KYyT HaXWIy
3yOI11iB, OOYMOBJICHUI NESIKUMU TEXHOJOTIYHMMHU TEpeBaraMu y BUTOTOBJICHHI. Sk
npaBuio, KyT Haxuity 3youiB y KIIIT cknanae:

- IeTKoBUX aBTOMOOUTIB S,=30...45°;

- BaHTaXXHUX aBToMoOimiB B,=20...30°.

3.3 Po3paxyHok BaJjiiB KOPOOOK nepeMiHu nepeaay

Bamu KIIIT nepenators 00epTOBHII MOMEHT Ta MiAIOThCSI 3TUHOBI MMiJT JII€I0
CWJI, SIKI BUHUKAIOTh y 3yOuacTux 3auervieHHsX. L1 cuim MokHa po3KJIacTd Ha TPU
CKJIaZIOBI, K IOKAa3aHO Ha PUCYHKY 3.7:

- KOJIOBY
F — 2Memaxu .
t da) ’
- pazianbHy
2Memaxu
r = —tgam’
d, cosg,
- OCbOBY
Pucynok 3.7 — Cunn, siKi £ _2Mp s
MIIOTH B 3a4EIUICHHI r d, !

3y0yacTux nepeaad ) o
7ie U - IepeIaTHe YKUCIIO 10 PO3PaXyHKOBOI MIECTIpHI

niamerpom d,;
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T, - 00epTOBUIA MOMEHT, MPUKIAAECHUN IO BEAYyUOro Baly,

T.=M

emax "

Bamu xopoOok mepemiHu nepenad BUTOTOBIISIOTHCS 13 CTaJCH THX K€ Mapok,
10 1 3yO4YacTi Kojeca Ta po3paxoBYIOThCS Ha JKOPCTKICTh 1 MIIHICTb.
[Tomepeanpo, miaMeTp BEAYyYOTrO Bajia Uil TPHOXBAIBHOI KOPOOKH mepemad

MOJXKHA BU3HAYUTH 3 BUPA3Y:

ne M., mijacraBiseTses y Hm.

emax

d=4..4,6/M

emax !

JliameTpu IPOMIKHOTO 1 BEJICHOTO BB Y CEPEAHROMY CIUCHHI NMPUUMAIOThCS

PIBHUMH:

d~0,45a,,

Kpim Toro giamerpu BUOMPAIOTHCS, BUXOAYH 3 BiAJAIEH MIXK OITOpAMH /:
- JIIs1 BEAY4YOTO 1 TPOMIXKHOTO BaJIiB

- JUISL BEJEHOTr'O Baja

?—: 0,16...0,18,

C:—=0,18...0,21.

XKopcrkicTh BaimiB KOpoOOK mepenad 0OyMOBIIOE MPABHIIBHICTh 3a4eIlICHHS

3y04acTUX KOJIC 1 BU3HAYAETHCS:

1) BeIMYMHOIO CTP1JIM POTHHY BaJa;
2) KyTOM NEPEKOCy CIYE€HHS BaJia.

i}

&
i
Je %

Pucynok 3.8 - Cxema
nedopmariii  BaymiB: a) Yy
BEPTUKAIBHIA TUIOLIMHI, 0) Y
TOPU30HTAIBHIN IIOIIHHI

VY nepmioMy BUMAAKY 3MIHIOETHCS BlIaJTb
MIXK LIEHTPaMH KOJIIC (cnoTBOPIOETHCS
3aUeIIEHHs), Y JAPYroMy - BIIOYBA€ThCS MEPEKIC
IIECTEPH1 1 BITHOCHO KoJieca, 10 MPU3BOJIUTH 0
HEPIBHOMIPHOCTI PO3MOIIITY THUCKY MO JOBXKHHI
3yous. Ha pucynky 3.8 1moka3zaHa cxema
nedopmariii  BamiB  TPHOXBAJIBHOI  KOPOOKHU
nepeMiHu  mepejady  y  BepTUKaNbHIA 1
TOPU30HTAIBHIN IIOIIMHAX
HaiiGinpmmii mporuH MOXe CIOCTepiraTucs
nocepenHi Baja, a HAMOUIBIIUKM TIepeKiC ClUYEHHSI
Bajia BiOyBaeThcs OIS omopu. Tomy y mporeci
PO3paxyHKIB BU3HAYAOTHCS MMPOTHH MPOMIXKHOTO 1
BEJICHOTO BaJIiB y BEPTUKAIIbHIN Ta
TOpPU30HTAIBHIA TIUIONIMHAX Ha TiM Tepenadl,
3y04yacTte KOJecOo SKOi PO3MIIIEHEe MPUOIU3HO
nocepeIMH1 Bajia, a TAKOXK KyT MOBOPOTY CIUCHHS
BEy4oro 1 TPOMDKHOTO BajiB y  MicCIl
BCTAHOBJICHHS MMApW MOCTIHHOTO 3a4YETUICHHS (JIHB.
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puc. 3.8).
Kytn nHaxuiny ciueHp Baja )y He mnoBuHHI mnepeBuunryBatu 0,002 pan, a
JOTYCTHMI 3HAYCHHS TIPOTHHIB BaJliB CTAHOBJISITh:
- Y BepTUKaJIbHIN IUIONTUHI
f, =0,005...0,10 MMm;
- Y TOpU30HTAIBHIN TIOIIMHI
f, =0,10..0,15 mmMm;

f=f>+1?<0,20 mm.

Bamu, ski MaroTh BENUKY JOBXKHHY, TEpPEBIPAIOTECA HA KPY4YCHHS 3a
bopmyiioro:

- CYMapHHMU NPOTUH

_ Tl 180
Gl, '

ne T - MAKCHMaJIbHHUM 00EPTOBUI MOMEHT;

L - noBxuHa IUISTHKY BaJia, 10 3aKPyUy€EThCS;
G - MOyJb TIPY>KHOCTI TIPH 3CYBI;

4

P32
JlonycTuMuUl KyT CKPYYyBaHHS Ha OJWH METpP JOBXHHHM BaJla CKJIAQJa€
¢»=0,25...0,35°.

MiuHicTh BaliB KOPOOKH Mepeady MepeBIpSAOThCA MPU CHOUIBHIN All 3TUHY 1
KpydyeHHs. JIis LbOro BH3HAYAIOTBCA pEAKLli B ONOpaXx y BEpPTUKAIbHIN Ta
TOPU30HTAIBHIA IJIOMIMHAX 1 BIAMOBIAHI iM MOMEHTH 3ruHy M. ta M, Ilpu
PO3paxyHKOBI BaJl PO3TIIAAETHCSA K 0anka, 0 JEKUTh Ha MAPHIPHUX OMOpax.

PesynbpTyroua Hampyra BiJ ii 3rHHY 1 KPYUYECHHSI BUBHAYAETHCA 32 (POPMYIIOLO:

I - MOJISIPHUM MOMEHT 1HEPIllT CIYECHHS Baja.

M 32M

pes pes

O- = :—,
W zd®

ne W,, - MOMEHT omopy 3ruHy B HEOE3MeUHOMY CiUeHHI,
M, =M?+M?+T,

(tyT M. - MOMEHT 3rMHY B TOPHM30HTAJIbHIA IJIOIIMHI; M, - MOMEHT 3rMHY B
BePTUKANBHIHN TIOIHHI; Ti,=T ax)-
V GLIBIIOCTI KOHCTPYKIIH HA HIKYMX nepenadax o, <400 Mlla.

Sk mpaBuio, po3Mipy BajJiB BU3HAYAIOTHCS MIPKYBaHHSMHU KOPCTKOCTI, a HE
MIIIHOCTi, TOMY KOE(QIIIEHTH 3amacy MIIHOCTI BUXOJATh BUCOKUMH. T00TO Yy
MPAKTHUIll EKCIUTyaTarlii BTOMJICHICHE pyHHYBaHHS BajiB KOPOOOK MEpEeMiHH Tepeaad
HE CIIOCTEPITa€ThCA.

3.4 BuOip i po3paxyHok migmunaukis KIII
B icHylouux TpbOXBaJlbHUX KOpOOKax MEpeMiHM TMepeady BeIyuduid Ball
BCTAHOBJIIOETHCSI 000Ma KIHISIMHU B paJiajIbHUX MIIIAITHUKAX KOUYCHHS. 30BHIIIHIM
JlaMeTp MiAMMITHUKA 3aJHbOTO KIHIS BEIYy4OTO Bajla 3 yMOBU 3a0€3MEUCHHS
30upaHHs KOpPOOOK Mae OyTH OUTbIIUN 30BHINIHHOTO JlaMeTpa mecTepHi. Tomy
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poO3Mip MIJIMIMITHAKA B IbOMY BHUMAJAKY 3aBXIW OUIBIINK pPO3PaXyHKOBOTO, IO
JI03BOJIsSIE BCTAHOBIIIOBATU PajilajibHUM KyJbKOBUN MIAMIMIHUK, 30aTHUHA CIIpUMaTu
OCBOBY CUJTY, SIKa Ji€ B1J KOCO3y001 IIECTIpHI BEAy4Oro Baja.

Benenunii Bayi mepeiHiM KIHIIEM BCTAHOBIIIOETHCS B TOPII BEAy4OTO Baja Ha
POJIMKOBHM MIAIIMIIHUK, a 3aaHIM - Ha KYJbKOBHH a00 POJMKOBHM pajiaJibHO-
YIOPHUU TIIIUIHUK ISl CIPUAMAaHHS OChOBUX HABAHTAXKECHb.

ITpomikHi Bamu Tpbox BanmbHuX KIIII, sk mnpaBuao, mnepeaHiM KIHIIEM
BCTAHOBJIIOIOTBCA Ha POJIMKOBI a00 KyJIbKOBI pajiajibHI MIiAIIMIHUKH, a 3aTHIM
KIHIIEM - Ha POJIMKOBI pajiajIbHO-YIOPHI MiAIIUITHUKA ISl CIIPUMMaHHS OChOBUX
HABaHTAKCHb.

Jlist BuOOpy 1 po3paxyHKy MiIITUIHUKIB HEOOXITHO HAKPECIUTH CXEMH
HABAaHTAKCHHS BaJIiB CHJIAMU 1 MOMEHTaMH, a TaKOX BH3HAYUTH PEaKIlii B omopax -
CIIOYATKy BEJICHOTO Baja, Mi3HIIIe - MPOMIXKHOTO 1 BEAY4OTO.

[Tigmumaukn miaOUparoThCs 3a NUHAMIYHOI BaHTaxomiaioMHicTio C, ska
BHU3HAYA€THCS 32 (POpMyIIoI0:

1
C = RE‘KG (6_06 ne;cth} i )
10

JIe p — TOKa3HUK CTeneHHs (P=3 s KyJbKOBUX MiAMMIHUKIB 1 p=10/3 nns
POJIMKOBUX IIIIUITHUKIB);
n,, =1000 x6¢ " - eKBiBaJIEHTHA YaCTOTA OOEPTAHHS i [IIUITHUKA,;

h — 1OBroBIYHICTH MiAIIMITHKEKA (T'0JT), BU3HAYAETHCS 3a (HOPMYIIOI0

h=—2,
A
(TyT S MDXpeMOHTHUH mpoOIr aBTOMOOUIA; Vep - cepenHsi WIBHIKICTh PYXY

apromoOins (V,, =0,4..0,6V, , );

Pecypc aBTOMOG17151 10 KamiTAILHOTO PEMOHTY CKJIAJIAE:

- JUTS JIETKOBUX aBTOMOOLITIB

ocobmuBo Masoro kimacy S=100... 150 tuc. km,

majioro kiacy S=150... 200 tuc. km,

cepeanboro kimacy S=200...250 Tuc. xm;

- JUTSl BAHTQXHUX aBTOMOO1TIB 1 aBToOyciB S=250...500 THC. KM.

ExBiBazicHTHEe HaBaHTA)XCHHS, SKE i€ Ha MIIINIHUK R, , BU3HAYAETHCS 3a

dbopmyiioro:

exe 9

_ P P p
Row = \/alﬁl Rit+ta,B,R,+. .+ R

1€ @, - J0JH Yacy BUKOPUCTaHH: I-To1 mepenaui (auB. Tab. 3.1);
R, - MpuBeicHEe HABaHTAXCHHS Ha MIAIIMITHUK Ha I-TiK mepemayi;
B, - BIiTHOCHA YacTOTa 0OepTaHHs MiAMIMITHUKA Ha I-Til repeaadi,
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Yacrora oOepTaHHs KU HiAMUITHAKA, 0 PO3IIISIIAETHCS HA I-Til mepenadi
n, , BU3HAYAETHCS 32 (OPMYIIOFO:

Neo

n; = 4~ /W1 3a7THBOTO MIIIIMITHAKA BEJEHOTO Baja;

[
N =N, — Ny - nas mepemHBpOTO MiANTUITHAKA BEJICHOTO BaJla;

Tabmuis 3.1 - YacTka TpUBaIOCTI BUKOPUCTAHHSA MEepeiad pi3HUX aBTOMOOLITIB

Tum aBToMOOLIA

Ilepenaua » "
JIETKOBUH BaHTa)KHUI; aBTOOYC CaMOCKH/I
nepia 0,01 0,006 0,04
apyra 0,03 0,018 0,11
TpeT 0,06 0,076 0,18
YeTBepTa 0,15 0,20 0,26
m’sra 0,75 0,70 0,41
ncp
N =—— - s npomi’kHOroO Bana;
_8,U,Uq

n =—— _ .
0,377, cepeaHs yacToTa o0epTaHHs;

(tyt Uu;, Uy, Uy, U, ., - mepegaTHl 4ucja, BIAMOBIAHO, KOPOOKH IEepeMiHH
nepeaay, I0AaTKOBOI KOPOOKHM, TOJIOBHOI Nepenayl 1 mapu MNOCTIMHOrO 3ayderyieHHs

KIIIT).

JIst OMHOPSHUX palalIbHUX 1 padiadbHO-YIIOPHUX KYJIBKOBUX Ta POJUKOBUX
MIIIAITHAKIB TPUBEJICHE HABAHTAXKEHHS Ha MIIUIMIHUK OyJle BU3HAYATHCS 3a

dbopmynamu:

Rni = (VXFri + yFai)

Rni = VXFri k6 kt

I:ai
K;K, , ipu VE. > €,
Fai <
LRV

ae Fi i Fy - BIJIMOBIHO, pajilaJibHE i 0OCbOBE HABAHTAXKCHHS HA KOXKHIM mepeayi;
X 1y - xKoedimieHTH pajialbHOTO 1 OChOBOTO HABAHTAXKEHb (BU3HAYAIOTHCS 3a

JTIOBITHUKOM );

e - MapaMeTp OCbOBOTO HABAHTAKCHHS (BUOUPAIOTHCS 32 JIOBITHUKOM);
V - xoedimiear ob6epranas (V=1,0 mpu oOepTaHHI BHYTPINIHHOTO KIJIBIISI
nigmunauka, V=1,2 npu o0epTaHHi 30BHIITHEOTO KUIBIIS);

K; - koedirient 6e3mexn (s Kopobok nepeminu nepenau K; =1,1...1,3);

K, - Temnepatypruii koediuient (mpu t=100°C K, =1,0, mpu t =250°C K, =1,4).
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[Ipy Bu3Ha4YeHHI OCHOBUX HABaHTAXKEHb HEOOXIHO BpaxoBYBaTH OCHOBI
CKJIa/I0Bl BiJi HAaBaHTAXXEHb padiajibHUX, AKI JUIS paialbHO-YIMOPHUX KYJIBKOBHUX

MiAMUIHAKIB piBHI €F , a 1719 KOHIUYHUX POIMKOBHX - 0,83eF,.

3.5 Po3paxyHOK CHHXPOHI3aTOpiB KOPOOKHU NMepeMiHM nepeaay

CuUHXpOHI3aTOpH KOPOOKH TMEpEeMiHU TMepeaad CIyKaThb s IIBHIKOTO 1
0e3yIapHOro 3’€HaHHS MIECTEPEHb 3 BAJIOM IPH MEPEeMUKaHHI Hepeaad 1 AUIAThCS
Ha JiBa Kjacu: 1) rpaHUYHOTO TUCKY; 2) IHEPIIHHOTO THUITY.

CuHXpOHI3aTOpH TPAHUYHOTO THCKY MalwTh KOHYCHM 1 3y0O4yacTi MyQTH.
binbiioro nommpeHHs Ha0yJIU CUHXPOHI3aTOPH 1HEPIIIHHOTO THITY, 5K, KpIM KOHYCIB
1 MydT, MaroTh mie ¥ 3amMkoBI mpuctpoi. OcCTaHHI HE JO3BOJISIOTH BKIIIOYATH
nepeaady 10 OCTaTOYHOTO BHUPIBHIOBaHHS KYTOBUX IIBUJKOCTEH BajiB, IO
3’€IHYIOThCSI.

Bubip ocHOBHUX pPO3MIPIB CHHXPOHI3aTOpa 3aJICKUTh B1J] KOHCTPYKIIHHUX
YMOB, U caM€ PO3MIpiB 3yO4yacTUX KOJIC, AlaMeTpa Bajla, KOHCTPYKIUIi 3yOuacTux
My(T, THILy CAMOT'O CHHXPOH13aTOpa.

HeoOxigHuii MOMEHT TepTss M, OpIEHTOBHO BHM3HAUa€THCSA, BUXOAAYM 3

3aJIaHOTO Yacy CUHXPOHI3AIl t,, IKMI MOYKHA TIPUNHSTH:
- st Buioi nepenayi KIIIT nerkoBoro aBromo6isst 0,15...0,13 ¢;
- st Hukaoi nepeaaui KIII nerkosoro aBromo6is 0,5...0,8 ¢;
- nst Buioi nepenayi KIII BanTaxknoro aBromo6is 0,3...0,8 ¢;
- st Hkaoi nepenadi KIIIT Bantaxxknoro asromooins 1,0... 1,5 ¢
1 3HAXOUTHCS 32 (HOPMYJIOIO

ne Ao, =|o - TI0YaTKOBAa PI3HMIL KYTOBUX INBHUJKOCTEH Baja 1

nou 6nou - a)l(lloll
BCTAHOBJICHOTO Ha HhOMY 3y04acTOr0 KOJieca, sIke BKIFOYAEThCs, pajy/C.
I, - MOMEHT 1HEpIIi BEJACHOr0 JUCKA 3UYCIJICHHS 1 MPUBEACHHUX J0 HHOTO Mac,

3

BHU3HAYAETHCS 32 (POpMyIIOL0:

—_ 5Ma rkz

3 2 1
uO

(tyT 0=1,04 - xoediiieHT BpaxyBaHHs 00epTOBUX Mac; M, - Maca aBTOMOOUIS; I, -
pajilyc KOUeHHsI KoJieca; II- epeaBajibHe YUCII0 TOJIOBHOI Mepeaayi).

Ha pucynky 3.9 nmokaszana cxemMa cuHXpoHi3atopa. Po3paxyHkoBuil cepenHiit
pajiyc 1o MOBEPXHi TePTs BUZHAYAETHCSA 3a (OPMYJIIOO:

— M sin
000 r =—*+*__* Y

: A “uQ

v/
n

e
) - 1€ Y - MOJIOBHUHA KyTa KOHYCA;
PucyHok 3-9 - Cxema 4 - KoediumieHT TepTs (A1 mapu TepTs CTallb-
CUHXpOHI13aTOpa Opown3a npuiiMaroTh y=6... 7°, ©=0,08-0,10);
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Q - ocbOBa cuila Ha epecyBHIN My DT,
Q=Pu,.7

(tyr P, - HOpMaTHBHE 3yCHJUIS Ha BaKelll MEPEMHUKAHHs Iepenad, Uil JIETKOBHX
aBToMOOLTIB 1 aBToOyciB P,=60 H, mms Bantaxuumx P,=100 H; U,, - mepenaTtHe

YHCIIO BiJ Baxkesst A0 MydTH (X1 Bakens / Xig MyPpTH); # - KoeilieHT KOpucHOT il
PUBO/IA IEPEMUKAHHS).

POSp&XYHKOBe 3HaAa4YCHHA l’# KOPCKTYETbCA JIA AOOCATHCHHA BiI[HOBiI[HOCTi

po3mMipam 3y0dacTux Myt 1 KoJIic.
Heo0xigHa mupuHa Kb 10 TBIPHIA KOHYCa BUSHAYAETHCS 32 (OPMYJIIOIO:

b, = —
2mu Pol,
€ po - JOMYCTUMHUH THUCK Ha TOBEPXHI TEPTs, IUIOIIA SKOi BU3HAYAETHCA 3
OPUIYIICHHAM, IO HAa HIA BIACYTHI KaHaBKM; JUId Napu TepTd CTajlb-OpoH3a
po=(1,0...1,5) MlTa.

Ha pucynky 3.10 mokazani 0JIOKyBaJibHI IPHUCTPOI CHUHXPOHI3ATOPIB PI3HUX
aBToMoOUTIB. KyT f, mia kUM po3MILIEH] MOBEpPXHI, O OJOKYIOThCS (IUB. pHUC.
3.10), BU3HAYAETHCS 3 YMOBU HEMOXJIMBOCTI BKJIFOUEHHS Iepefadi 10 3aKIHYEHHS
MPOIIECY CUHXPOHI3AIIIi:

r
tgp< L -,
siny r,
(TYT r, - cepenHii pajiyc MOBEPXOHb, 110 OJOKYIOTHCS) 1 MOXKE CKIlagaTu f=26...42°.
BusnauenHs MomeHTy M, Ha TIOYaTKy pO3pPaxyHKy € OpIEHTOBHUM 1
BUKOPHUCTOBYETHCS  JIJII  TIONMEPETHBOI0  BHOOPY PO3MIpIB  CHHXPOHI3aTopa.
[Tomanpmuii mepeBipOYHUIN PO3PAXYHOK BUKOHYETHCS 3 ypaxyBaHHSIM 3MEHIIEHHS

IIBUIKOCTI aBTOMOOLIS 3a yac cuHXpoHizamii. [Ipu mepeBipoyHOMY pO3paxyHKY
BU3HAYAETHCS YaC CUHXPOHI3AIlT 1 TUTOMa poOOTa TEPTS 32 OJIHE BKIFOYCHHS.

a) 6) B)
Pey 7 Pn
p.t
A X
B P,

Pucynox 3.10 - briiokyBanbHi mpuctpoi cuaxponizatopis: a) BA3; 0) 311II; B) MA3

Yac cuHxpoHi3allii 3HaX0AUThCA 3a (HOPMYJIOH0:

— I3Aa)nolt
©M, tle’
Jie &, - KyTOBE CIIOBUILHEHHS BaJia, HA IKOMY PO3MIIIEHUI CUHXPOHI3aTOP;
M, - MOMEHT TepTs CUHXpOHi3aTopa (Ko I, BIIOMUH, TO M, = i -er );
siny
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€¢ 9

(3HaK y BUpa3l BIAHOCUTHCS A0 MEPEMUKAHHS HA CYCIHIO BHILY Mepeaady,
3HaK “+” - Ha CYCIAHIO HIDKYY).
Pobota TepTs cuHXpoHi3aTopa 3a OJHE BKIIOUEHHS Mepeaadl BUBHAYAEThCS 3a
dbopmyoro, JIx:
W, =0,5M t (Aw,, *&t,),
e 3HaK ,,+ y BHpa3i BITHOCUTHCS JI0 MIEPEMHUKAHHS Ha CYCIJHIO BHIIY Iepeaady,
3HaK ,,-” - Ha CYCIJTHIO HUKUY.
[TuToma poboTa TEpTS CUHXPOHI3aTOpa 32 OJHE BKJIIOUEHHS — 1€ BIAHOIICHHS
po6otu Teptst W, 10 miomii NoBEpxHi TEPTH:
W

a =—"—.
" 27rl’ﬂb#

JlonmycTHMe 3Ha4eHHs TUTOMOI POOOTH CKIIaaE:
- UL IETKOBHMX aBTOMOG1iB @,=0,03...0,10 JIx/MM?;

- 115 BauTaxaux a,=0,05...0,35 Jlu/mMm>.

3yb6yacTi My(QpTH CHHXPOHI3AaTOPIB BUKOHYIOTBCS 3 MPAMHMH 3yOIsIMH, SIK1
MarOTh HAMOUIBII TEXHOJIOTIYHUI €BOJIBBEHTHUHN NPOdLIb.

Monaynb MypT KopoOOK nepenad 3HaXOAUThCS Y Jllara3oHi:

- IS IeTKOBHX aBTOMOOLTIB m=2,0...2,5 MM;

- 11 BaHTXHUX m=2,5...5,0 MMm.

Benuuuny ninunabHOro aiamerpa d 3yOuacToro BiHI My(pTH Ta mapamMeTpu
3y0iB BHOUPAIOTHCS KOHCTPYKTUBHO 3 YypaxXyBaHHSIM CTaHAApTIB, AKI JIIOTb MU
ITPUEMCTBI.

HeoOxigHa noexkuHa 3yous | (B MM) momepeaHbo Moxke OyTH BHU3HAUEHa 3a
dhopmyIioro:

2T

I — M
d-z-h-o,,

ne T, - MOMEHT, KWW MepenacTbcss My(PTO Ha peXUMI MaKCHUMaJIbHOI MOMEHTY
nBUryHa, Hw;

Z - KUTBKICTh 3yOIliB;

h - akTiBHa BHCOTa 3yOI1s;

o,, - HOMIHAJIbHA Halpyra 3MHHAHHS, SKa CKJIaJa€ JJis JISTKOBUX aBTOMOOLJIIB

3M

0,,=10...45Mlla, pnns BaHTaxHux - o,,=20...100MIla (MeHIIl 3HAYEHHS
BITHOCSTBCS JIO BUIUX TIEpeaay).

3.6 PoznaBasbHi kopoOku. IlpusHavyenHs, BUMOIH i Kiacugikamis

Po3naBanbHi KOpOOKHM ClIy’KaTh JJIsi PO3MOILTY Ta Tiepenadi o0epTOBOTO
MOMEHTY BEAyYMM MOCTaM 0OaraTonmpuBOJHUX aBTOMOOUTB. SIK  mpaBwuio,
po3naBajibHa KOpoOKa 00’€HYETHCS B OJHOMY MEXaHi3Ml 3 JABOXCTYIMIHYACTOIO
JI0JIaTKOBOIO KOpOoOKoI0. [IpuyoMy oOU/IBI CTyNIEHI MOKYTh OyTH MOHMKYIOUMMHU a00
OHA 3 HUX TMpsMa. 3aCTOCYBaHHSA JOAATKOBHX CTYIEHIB PO3IIHMPIOE Jiara3oH
BUKOPHUCTAHHS TATOBHX 1 IIBUIKICHUX BIIACTUBOCTEH aBTOMOOLIS.

J10 KOHCTPYKIIIi po3/IaBaIbHUX KOPOOOK BUCYBAIOTHCS TaKl BUMOTH:
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- PO3MOIiT 0OEPTOBOTO MOMEHTY MK BEIyYHMMH MOCTaMU Mae€ 3a0e3mevdyBaTH
BHUCOKY MPOXIJHICTh aBTOMOOUIS TpPU OAHOYACHOMY BHUKIIOUEHHI IUPKYJISAIIT
MOTY>KHOCTI;

- 30UIbLIEHHS TATOBUX 3yCWIb Ha BEAyYMX KoJiecax [UIsl TOJOJIaHHS
MIJIBUIIICHUX OIOPIB MPHU PyCl pO3OUTUMU JOpOTaMu 1 0€30P1IKKIM;

- MOXIJIMBICTb PYXY TPAHCIOPTHOTO 3aco0y 3 MIHIMAJbHOK IIBUIKICTIO
Vi =2,5..5,0 xm/roz. npu poOOTi ABUTYHA Yy PEKUMI MaKCHMaJIbHOTO 00EPTOBOTO
MOMEHTY;

- 3arajbHI BUMOTH (uB. 1. 2.1).

Po3naBanbHi KOPOOKM MOKYTh BHUTOTOBJSITUCS 3a JBOMA IPUHIIUTIOBUMHU
CXEMaMHU:

1) kopoOKu 3 6JI0KOBaHUM MPUBOJIOM Ha BeIydi MOCTH;

2) KOpOOKH 3 OCLOBUM JH(EpEeHITIaIbBHIM ITPUBOJOM Ha BEy4l MOCTH.

Oco06MBICTIO KOPOOKH 3 OJOKOBAaHMM IPUBOJIOM € Te, 10 Yy Hiii 00epTOBi
MOMEHTH PO3MOJUISIOTHCS MO BEIyYUX MOCTaX MPOIMOPIINHO MPUKIAIEHUX 0 HHUX
OTIOPIB PYXY, TOOTO PO3MOIIST 00EPTOBUX MOMEHTIB I10 BEIyUYHX MOCTaX IMPU PIBHUX
IHIIUX YMOBaX BiJI0YBA€ThCS MPOMOPIIMNHO TXHIM BarOBUM HABAHTA>KEHHSM.

KopoOku 3 ocboBUM gudepeHIlialbHUM TPUBOJAOM 3aCTOCOBYIOTHCS ISt
MOBHOIIPHMBOIHUX aBTOMOOUTIB 3 TOCTIHHO BKIIOYEHUM mepeaniMm moctoMm (BA3
"HuBa”) 1 B aBTOMOOUJISIX, TOJOBHUM YHUHOM, JUJIsl MiJABUIIECHHS pPEali30BaHOI CUJIU
SI'Y va noporax 3 TBEpAUM ITOKPUTTSIM.

CriBBIJTHOIIEHHS] MK 00€pPTOBUMH MOMEHTaMH, fKI MEPEJaloThCcsl HA BeIydl
JIOPIBHIOE TMEpEeNaTHOMY 4YHUCIy JaudepeHiiaibHoro Mexasizmy. CumerpuyHuit
nu(epeHIiaJbHU MEXaHI3M Mepelae Ha BeIydl MOCTa PiBHI O0EpPTOBI MOMEHTH
(KpA3, BA3 “HuBa”), a HEeCUMETpHUYHI - PO3MOJAUISAIOTH OOEPTOBUA MOMEHT Y
MIPOTIOPIIIi:

- mepeaHii mict - 1/3;

- 3a/1H1# (3aH1) MOocTH - 2/3 (aBTOoMOOLT1 MA3, YPAJI).

brnokoBanuii mpuBoj 3abe3medye, MPAKTUYHO, TOBHE BUKOPUCTAHHS CHUIIU
3UYEIJICHHS KOJIIC TIEPEIHBOTO 1 33JIHHOTO MOCTIB aJie Y TPAHCMICIT MOXe IUPKYJIAIIS
MOTY>KHOCTI, SIKa CTBOPIOE J0JIATKOBI HaBaHTAXXEHHS HA Hel Ta MUHU. BiakimroueHHs
MPUBO/IA TIEPEAHHOTO MOCTA 3arodira€ MOXKIJIMBOCTI IUPKYJSIIT 1 3A1HMCHIOETHCA
IPUMYCOBO a00 aBTOMATUYHO 3a JOMOMOro0 My(T BUIBHOTO XOAY. 34illHA Bara npu
IIbOMY 3MEHITYEThHCHA.

3.7 Po3paxyHOK po31aBaJibHUX KOPOOOK

v OUIBIIOCTI BUIIA]IKIB po31aBajibH1 KOPOOKH BUKOHYIOTHCS
NBOCTymiHYacTUMHU. llepenatHe uwucno mepiioi nepedadyi BUOUPAETbCS 3 YMOBH
3a0e3MeYeHHs] MIHIMAJIbHOI IMIBUJIKOCTI PyXy aBTOMOOUIA MpPH MaKCUMaJbHOMY
00epTOBOMY MOMEHTI ABUTYHA (PYyX MO OE3TOPIKIKIO):

u pl — n.'lri rK
9,55u,u,

amin

emax ?

1€ M,, - 4aCTOTa OOEPTaHHS KOJIHYACTOTO Bajia ABUTYHA MTpU M
V,min =0,75... 1,5 M/c - MiHIMaJIbHA MIBHJKICTh PYXY.
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[lepenaToune uncno Apyroi nepeaadi npuitMaerses y Mexax 1,0...3,0.

OCHOBHI KOHCTPYKTHBHI MapaMeTpu pO3JaBajbHOI KOpPOOKH (MIKOChOBa
BilJab, MOJYJb, JiaMETpPH BaJiB TOIIO) MOXYTh BH3HAYATHUCS 32 THUMH XK
dbopmyiaMu, 10 1 JJII OCHOBHOI KOPOOKHM MepeMiHu mepenad. Tak, Opl€EHTOBHE
3HAYCHHS MDKIICHTPOBOI BiJAaIl MoXke OyTH 3HalieHe 3a GopMyJioro:

a‘a} = as\/ Memax '

ne a=17,0...21,5 - ny1st po3gaBabHUX KOPOOOK.

JIns yTOYHEHHS KOHCTPYKIIMHUX MapaMeTpiB 1HOJI BHUKOPHUCTOBYIOTHCS
rpadiyHi 3aJIeKHOCTI MIKOCHOBOI BiJJajl a,, KOJOBOTO MOJYIS M; Ta JilaMeTpiB
BEIy4Oro 1 BEICHOTO BaJiB BiJIl MaKCHMAaJbHOTO OOCPTOBOIO MOMEHTY, IIO
NepPEeIA€ThCS JBUTYHOM M a00 MOMEHTY IO 3YCIUICHHIO BEIYYHX KOJIC 3

emax

nopororo M,. MakcuMalbHUII MOMEHT Ha JBUTYHI HpUHMAeTbCcAd 3a YMOBH, IO
BKJIIOUEHA Teplla nepeada KopoOku nepeaay, a M, po3paxoByetsces npu ¢=0,7.

Sk nmpaBuI0, MOyJIb 3y0UaCTUX 3a4YEIUICHb IPUMUMAETHCS OJTHAKOBUM JIJIS YCIX
nepeaayd po3aaBaiibHOI KOpOOKH. 3HaueHHsS MOAYJIB B cepeaHbomy Ha 15...25%
o1mpmri, HK B KIIIT THX ske¢ aBTOMOO1TIB.

Kyt Haxuny 3yO0iB f 3HaXOIUThCA Y ME¥XKax, XapaKTepHUX I KOPOOOK
nepeminu nepenad. [lpu BHU3HAYeHHI JiaMeTpiB BajldiB B 30HAaX OMOpP HEOOXITHO
BpPaxOBYBAaTH YMOBH yHi(iKaIlii MiAIIUITHUKIB 1 MPUBOAHUX (PJIAHIIIB.

Ha minHicTh getani po3gaBajbHOI KOPOOKH PO3PaxOBYIOTHCS TaK CaMo fK 1
ocHoBH1 jaetan KIIII, ane npaitoroTh BOHM 1] HABaHTaKEHHSAM Oliblie yacy. Tomy
JOMyCTUMI HAMpyru NpuiMaroThes mpuoin3Ho Ha 20% MeHII HiK JUIs aHAJIOTTYHUX
Jeranei KopoOKU MepeMiHu nepeaay.

Marepiasiu  BaniB  po3gaBaibHOi  KOpoOku: 40X, 40XHMA, 3XIT -
TepmooOpobka, HRC 40...50; wmarepianu komic: 40X, 30XI'T, 12X2H4A -
Tepmooopodka, HRC 50...60 Ha moBepxHi 3yO1iB.

TEMA 4 KAPJAHHI IEPEJJAYI

4.1 Tlpu3HaueHHs, BUMOTH 1 Kjlacudikarlis KapJaHHUX Iepeiad

4.2 KinemaTuka KapJlaHHUX IIapHIPIB

4.3 Bubip 0CHOBHMX KOHCTPYKIIIMHUX MapaMeTpiB KapAaHHOTO BaJia
4.4 Po3paxyHOK JeTalIeil KapJaHHUX nepeaay

4.1 lIlpu3HayeHHsl, BUMOI'M i KJIacu(iKanisg KapIaHHHUX Nepeaay

Kapnanna nepenmaua mpusHaueHa il mepefadi 00epTOBOTO MOMEHTY Mix
arperaTamMu aBTOMOO1JIs, BaJIM SIKUX HE CHIBBICHI a00 HE mapaliejbHl, MPUYOMY KYT Yy
MDK BaJlaMU MOKE 3MIHIOBATUCS Y TIPOIIECI pyXy aBTOMOO1IS.

Kapnanna nepenaua ckiagaeTbes 3:

1) kapIaHHUX IIApHIPIB,;

2) KapJaHHUX BaJliB,;

3) IPOMIXKHHX OTIOP.

OcCHOBHI BUMOTH JI0 KapJlaHHUX Tepead Taki:
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- 3a0e3nedyeHHs] piIBHOMIPHOTO oOepTaHHS Baja arperary, SKuil MpUBOIUTHCS
KapJaHHOIO NIEpeaueto MPU PIBHOMIPHOMY 0O€pTaHHI BEAy4Oro Baja;

- MAaKCHUMAaJIbHO MO>KJIMBA YacTOTa 0OepTaHHs KapAaHHOI Mepeadl He MOBUHHA
TIEPEBUILYBATH 11 KPUTUYHY 4aCTOTY;

- BiOparliiiHi HaBaHTaXEHHsI 1M1 yac poOOTH KapJIaHHOI Iepeaydl MaloTh OyTH
MIHIMaJIbHUMU,

- 3arajibH1 BUMOTH (7uB. 1. 2.1)

Kapnanni nepenaui kiacudikyroTh 3a:

- IPU3HAYCHHSM;

- KUIBKICTIO KapJIaHHUX IIapHIPIB;

- TATIOM 1 KOHCTPYKIIIHHUMHU OCOOIMBOCTSIMU KapAaHHUX MIAPHIPIB.

3a mpu3HAUCHHSM KapJaHHI mepenayi OUIAThCS HAa OCHOBHI 1 JomomixkHi. [lo
OCHOBHUX BIJIHOCSITHCS Mepeaaul, siki BAKOPUCTOBYIOTHCS JJIs TiABEACHHS MOMEHTY:

a) /0 arperariB, BCTAHOBJIEHUX Ha paMi (KyT y MDXK BaJlaMU HE MepeBHUIye 5° 1
3aJIEKUTH BIJl TOUHOCTI MOHTAXKy arperariB Ta aedopmarii pamu);

0) o Bexyunx moctiB (y=15...20°);

B) /IO BEJIy4HX KOJIC 3 HE3aJeKHUMU TiaBickamu (y= 20°);

T) 10 BeAy4YuX KepoBaHuX Kodiic (y= 40...45°).

JIoTIOMI>KHI ~ KapJiaHHl ~ Tepeiadl  BUKOPUCTOBYIOTHCS  JUIsl  MPUBOJA
JIOTIOMDDKHOTO 1 cHerjajgbHoro oONagHaHHS, a came: JIeOIIKU, KOMIIpecopa,
BEHTWJISITOPA, MEXaHI13My [IEpEMUKaHHS Mepead, pPyJIbOBOI0 MEXaHI3MYy 1 T.II.

3a KUIBKICTIO KapJaHHUX IIApHIPIB, $KI 3aCTOCOBYIOTHCS, PO3PI3HIIOTH
Kap/JaHHi Iepenadi 0JHO-, IBOX-, TPhOX- 1 6araTo mapHipHi.

OCHOBHUM €JI€EMEHTOM KapJaHHOI Nlepeadl € KapAaHHUi mapHip (puc. 4.1).

KapnanHi mapHipu KiacuikyroTbes:

1) 3a KIHEMaTUYHUMU BJIACTUBOCTSIMH Ha:

- IIAPHIPHU HEPIBHUX KYTOBUX IIBUJIKOCTEW (ACUHXPOHHI),

- IIAPHIPH PIBHUX KYTOBUX IIBUJIKOCTEW (CUHXPOHHI);

2) 3a HasABHICTIO (hIKCOBAHMX OCEH KOJIMBAHHS Ha:

- IOBHI KapJlaHH1 MIapHIpU;

- HamiBKapAaHH1 (MPY>KHI 1 5KOPCTK1) HIapHIPH.

Pucynok 4.1 — Kapnausi mapHipu:

@ — HEepIBHUX KYTOBUX LIBUJKOCTEH, O, 6 — PIBHUX
KyTOBUX mBHAKOcTeH; 1, 3, 8, 11 — Bunku; 2 —
xpectoBuHa; 4, 5 — Banu; 6, 7 — kyneku; 9, 10 —

KyJiauky; 12 —na3; 13 — mmn
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Kappgannuii mapHip HEpIBHUX KyTOBHX IIBUAKOCTEH (aCHMHXPOHHUIN)
XapaKTepU3y€EThCA TUM, 1110 MPU PIBHOMIPHIHM MIBUIKOCTI OOEpTaHHS BEAYUOTO

KyTOBa HIBUAKICTH BEJACHOIO Bajla HEPIBHOMIpHA (K MPHUKIAA, MNPOCTHUN
HIapHIP 3 XPECTOBUHOIO).

Kapnanauii mapHip piBHUX KyTOBUX MIBHAKOCTEH (CHHXPOHHMII) 3abe3reuye
PIBHICTh KYTOBHX IIBUAKOCTEH BEIy4Oro 1 BEJACHOTO BaJiB (1€ 3JIBOEHHI MPOCTHUH,
KYyJQ4YKOBHH, KyJIbKOBHUH Ta 1HIII IIAPHIPH).

[ToBHi kapmaHHi MmapHIpK MarwTh (IKCOBaHI OCl KOJHMBaHHI, a B
HalliBKap/IaHHKUX IIapHIpax BKa3aHi oci BIACYTHI. [Ipu 11boMy sKOpCTKi HalliBKapIaHHI
HIApHIPH JOMYCKalOTh KYTOBE BIAXUJICHHS BaJliB iX oceit 10 2°, a mpyxHi - 10 5°.

4.2 KinemaTnka KapJaHHUX LIAPHipiB

4.2.1 llapHipn HepiBHUX KYTOBUX IIBUIKOCTEH

[lepeBakHe MOIIMPEHHS B TPAHCMICIAX aBTOMOOUIIB OTpUMalu Tepenadi 3
KapJaHHUM MIApHIPOM HEPIBHUX KYyTOBUX HIBHUIKOCTEH, KIHEMaTHYHA CXeMa SKOTO
NOKa3aHa Ha pUCYHKY 4.2. XapakTepHa OCOOJMBICTh LOIO KapJAaHHOrO IIapHipa -
ACUHXPOHHICTb.

3 Teopii MalIMH 1 MEXaHI3MIB BIJIOMO, IO 3B’SI30K MIDK KyTaMU MOBOPOTY
BEYy4YOro @1 1 BEJEHOIO @, BaJiB MPOCTOr0 OJMHAPHOIO KapAaHHOIO IIapHIpa
OIUCY€ETHCSA BUPA3OM:

1 y 2 g, =19p, COSy abo 199, =2
. 2 > cosy
A . . .
U © e ! o€ @1 1 @2 - KyTH TIOBOPOTY BIIOBITHO
Wy, BEJIy4Oro 1 BEJICHOTO BaJiB.
Pucynok 4.2 - Cxema kapiaHHOTO [TpoandupurHIIiIOBaBIIN IO 3aJICKHICTh 1
IIapHipa HEPIBHUX KyTOBUX BUKOHABIIM TICBHI TIEPETBOPEHHS, MOXKHA
IIBUIKOCTEN OTpPUMATH:
CoS
@, = O /4

*1-sin®ycos? g,

Jie w1 1 @7 - KyTOB1 IMBUIKOCTI 3a3HAYCHUX BaJIiB.

AmHaniz HaBeseHO1 GopMyNId CBITYUTH MPO Te, M0 y MIAPHIpI @, # @, TOOTO
Ipy  PIBHOMIPHIM IMIBUAKOCTI 0OepTaHHS Beaydoro Baja BeJACHUN Baix Oyje
o0epTaTUCsl HEPIBHOMIPHO, IPUUOMY CTYIIHb HEPIBHOMIPHOCTI 3aJI€KUTh BiJ KyTa .
[IBUIKICTE @7 HOCATaE MAKCUMAJILHOTO 3HaUYCHHS TIpu ¢1= 0°; 7; 27

!
cosy

0)2 max ~

ﬂ "

N w

T
MiHiManbHe 3HAYEHHS IBUAKOCTI 2 CIOCTEPIraeThest Ipu Py = o1
@, . = @, COSy.

Takum 4YMHOM, KyTOBa IIBUJIKICTh BEJICHOTO Bajla 3MIHIOETHCS B IHTEPBAJI:
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@y
cosy

@, COSy <, <

a HEpIBHOMIPHICTh MOTr0 OOEpPTaHHSA OIIHIOETHCS KOEQIIIEHTOM HEPIBHOMIPHOCTI,
KWW BU3HAYAETHCS 32 (OPMYIIOI0:

— Wy 1 :
K, = Doma ~ Pomin _ —CoSy =sinytgy.
W, cosy

Anamizytoun QopMyiry, MOXHa BCTAaHOBUTH, N[0 TPHU MaIUX KyTax y
koedinient K, Oyne mesmaunum (npu y= 10° K, = 3%). Buxoasuu 3 1poro, npu
MaJuX KyTaX MDK BaJlaMd BUKOPHUCTOBYIOTH JIUINE OJWH KapJaHHUW IIapHIp
HEPIBHUX KyTOBUX MBUAKOCTEH. [ 3MEHIIIEHHS KyTa y arperaT (30KpeMa JIBUTYH,
BEJIyYUI MICT) IHKOJIM BCTAHOBIIIOIOTh Ha paMi MOXHUJIO.

3 METOI0 YCYHEHHS HEPIBHOMIPHOCTI 00epTaHHs BUXIJTHOTO Bajia JOCUTh YaCTO
3aCTOCOBYIOTh TIE€penady 3 JIBOMa KapJaHHUMU MIapHIpaMH HEPIBHUX KyTOBHUX
IIBUIKOCTEH, KIHEMaTHYHA cXeMa K01 IokazaHa Ha pucyHky 4.3. [Ipu nupomy marotb
OyTH BUKOHAH1 TaKl yMOBH:

1) oci BCiX TpbOX BaJliB MaIOTh JISKATH B OJIHIH TUIOIIHHI,
/1 Y, 2 2) oOuaBI BWJIKKA CEpPEIHBOrO Baya 2
37 IMOBUHHI 3HAXOJUTHCS TaKOXX B  OJHIN
e Wy TUIOIIMHI,
3) KyTH y1 1 y2 MK OCSIMU BaJliB MalOTh

Ws oy  OyTH pIBHUMHU ()1=72).
Pucynok 4.3 - Cxema kapaaHHO1 JliiicHo, 3a  Teopi€ld  MalMH 1
nepeayi 3 IBOMa IapHipaMu MEXaHI3MiB:

HEPIBHUX KyTOBHUX LIBHJIKOCTEU
tg¢1 = tg¢2 COSyy;
tgp; =1gp, CoSy,;

CcOoS
tge, =tgp, —12.
cosy,

ko y1=yz, TO @3=@1, MO 3a0e3rneuye pIBHOMIPHICTh OOEPTaHHS BUXIJTHOTO
Basia 3 (quB. puc. 4.3).

Oci BamB 1 1 3 kapmanHoi mepenaui (auB. puc. 4.3) MOXyTb OyTH 1 He
napajeJbHUMHU, OJJHAK YMOBA y1=), Ma€ 30epiraTucs.

Kyt BcTaHOBIEGHHsS BajiB BIUIMBAIOTh HE TUIBKM Ha HEPIBHOMIPHICTH
obOeptanHs kapaanHoro Bana ajne 1 Ha KK][ Ta TepMmin ciayxOu kapaaHHOI mepeaadi.
Axmo xkyT y Mk Banamu He nepeBunrye 8° to, KK/ nepenaui 3 1BoMa mapHipamu
HaOmmxkyetrbest 10 0,99. Ilpu 36iabmenni y no 14° KKJ~0,95, a 10BroBiuHIiCTh
rojq4acTuX MiJIIMITHUAKIB 3HIKYEThCSI B 3..4 pasu. Buxoasum 3 1bOro, KyTd
BCTAHOBJICHHSI BajliB 3 €JHAHUX IIAPHIPOM HEPIBHUX KYTOBUX UIBUIKOCTEH MpU
HOMIHAJIBHOMY HaBaHTAaXEHHI B CTAaTUYHOMY CTaHlI aBTOMOOLIS HE MOBUHHI
TIEPEBHIILYBaTH:

- 1151 JIETKOBUX aBTOMOOLIIB - 3°;

- JIUIsl BAHTQXXHUX aBTOMOOLUTIB 1 aBTOOYCIB - 4°;
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- JIJIsl aBTOMOO1JTIB BUCOKOT MPOXITHOCTI - 8°.

Pazom 3 TuMm, BKazaHi KyTH He MOBHHHI OyTW MeHImMMH 1° 1mo0 3amobirtu
SBUILLy OpIHETIOBAHHS B TOJYACTUX MiJIIUIMHUKAX (OpiHENIOBaHHS - 1€ PyHHYBaHHS
IIJIIXOM BUKPHIIYBAHHS UIMIIB XPECTOBHHU, pPOOOYMX TIOBEPXOHb CTaKaHIB
rOJIYaCTUX MIIITUITHUKIB).

4.2.2 lllapHipu piBHUX KYTOBHX IIBUAKOCTEM

B ocHOBI BCiX KOHCTPYKIIIH KapJaHHUX IIapHIPIB PIBHUX KYTOBUX
IMIBUJKOCTEH JIGKUTh CIUIBHUNA TPHHIMI, a caMme: TOYKa KOHTAKTY, 4Yepe3 SKY
NEepealoThCs KOJIOB1 CUJIM, 3HAXOJUTHCS B O1CEKTOPHIN 1utomnuHi BaiiB. LllapHipHnii
¢dikcoBaHU# 3B’S30K MK BHJIKaMHU BIJICYTHIH, a TOUka KOHTakTy O MepeMilaeTbes
M0 BIJIKAX; KIHEMAaTUYHA CXeMa TaKOoTo IIapHipa MoKa3aHa Ha PUCYHKY 4.4.

KomnoBa mBuAKICTh TOUKH KOHTAKTY O BU3HAYAETHCS 3 IBOX PIBHSHB!

Vo =013 Vy = 0yl

3BIJIKH:
ol = w,l,.
~ . .
™ [TigcraBuBmm 3nauenns I, = AOsina
= ;a:,) i r,=BOsin B, MOXHa OTpUMAaTH
7 e, 1ihy
Pucynok 4.4 - Cxema kapaaHHOTO o, AOsina = »,BOsin g.
HIapHipa piBHUX KyTOBUX
\ 3 KyroBi  mBuakocTi  Beaydoro 1

BEJICHOTO BajiB OynyTh piBHIL, Ko AO=0B

1 a=p. Jlerko noBecTH, IO y IOMY BHUIAJKY

Touka O JIeKUTHh B OICEKTOPHIN IUIOIIMHI; IIe
BHIHO 3 piBHOCTI TpuKyTHHKIB OO'C i OO'D.

It Toro, 06 3a06e3neunTy pyx Touku O

B OICeKTOpHIA  TIUIOMIMHI, Yy  IIapHIpax

| nepeadavyaroThCs CreIiagbHl TUTHIbHI KaHABKU

Pucynok 4.5 - Cxema KapAaHHOro 1 i 2 quist KyJIboK 3, sIK II0Ka3aHO Ha PUCYHKY 4.5

mapHipa iy “Benc” 260 1HIIEe KOHCTPYKIINHE PilICHHS.

4.3 Bu0ip 0CHOBHMX KOHCTPYKUiHHHUX IapAMETPiB KapJIaHHOI'0 BaJia

JIo OCHOBHUX pO3MIpIB KapJIaHHOTO Bajla BITHOCSATHCA AlaMeTpu TpyOH 3 sIKO1
BIH BUTOTOBJIAETHCSA 1 IOBKUHA.

[Tonepeune ciueHHs1 TPYOU KapJaHHOTO Baja XapaKTepU3YEThCS 30BHIMIHIM D 1
BHYTpilHIM d giaMeTpaMu Ta BHOHPAETHCSA 3 PAAY CTAHAAPTHUX PO3MIPIB TPyO
3aJIEKHO BIJl 3HAYEHHS PO3PaXyHKOBOI'O 00EpPTOBOrO MOMEHTY M., Ha KapJaHHOMY
BaJly:

M, =M, u

emax“"“m

ne U, - HaliOiiblne mepesaTHE YKCIIO BiJl Bajla JBUTYHA JI0 KapJaHHOTO Baja SKHMA
PO3paxoBYETHCS.
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[lin noBxHMHOIO KapaaHHOrOo Bada L po3ymiloTh Biajganb MK LEHTpaMu
KapJaHHUX IMapHIpiB, BCTAHOBJICHWX Ha KIHIAX JaHOro Bana. [lpm HasBHOCTI
MPOMIDKHOI OTMOpPH JIOBXKMHA KapJaHHOTO Baja BU3HAYAETHCA B0 MiXK ii
IIEHTPOM 1 IEHTPOM KapJaHHOTO IIapHipa.

JIoB)kMHA KapJaHHOTO BaJia 3aJeKUTh BiJl KOMIIOHYBaHHS aBTOMOOLIS,
KIHEMaTHUYHOI CXEeMH TpaHCMICli 1 OOMEXKYETbCS KPUTHYHOIO YacTOTOI MOro
OO6epTaHHs, TiJ] KO PO3YMIIOTh YaCTOTY, MPHU SKIM B1IOYBAETHCS BTpATa CTIMKOCTI
PSMOJITHIMHOT (hopMH OCi Basia, 1m0 00epTaeThCs.

SIk mpaBWUIO IEHTP Mac KapJaHHOTO Bajla HE CHIBIAJae 3 HOro BICCIO
OOepTaHHs BHACHIIOK CTATUYHOTO MPOTMHY BiJl BIACHOI MAacH, PI3HOI TOBIIMHU
TpyOu, HETOYHOCTI BUTOTOBJICHHA 1 OanmaHcyBaHHs. Tomy mpu oOepTaHHI Baja
BUHUKA€ BIALIGHTPOBA CHJIA, fKa BUKIMKAE€ HOTrO IMOMEPEYHUIl 3TMH 1 BICh Basa
BBEPTAIOUHCh, OMUCYE XapaKTEPHY 60qK0n0J:[16Hy TIOBEPXHIO. I3 30inbpHICHHSM
4acTOTH OOEpTaHHS MPOTMH Bajia 3pOCTAa€ 1 MPHU MEBHIM 4YacTOTIi, SIKa HA3UBAETHCSA
KPUTHYHOIO, KapJIaHHUH BaJI BTpava€ CTIMKICTh - HOTO MPOTHH MOYNHAE TIPOTPECUBHO
3pOCTaTH, 10 MOXKE BUKIUKATH PyHHYBaHHSI.

Kputnuna yactora o0epTaHHd TpyO4acTOro KapAaHHOTO Baja BU3HAYAETHCS
bopmyIioro:

JD?+d?*

» =1,185- 107T,xe .

TSl CYIIJIBHOTO BaJla, IKUW BUIBHO JIEKUTH HA OMOpax - 3a (hopMyJioro

n, = 1,185-10’ 22, x6™
L

(tyT 3HaueHHs D, d i L HeoOXiTHO MiICTABISATH Y CAHTHMETPax).

[Ipu po3paxyHky N,, KapAaHHOIO Baja KU Mae pi3HI ciueHHs (TpyOyacTuid,
CYUUIbHUN KpyIrJui, HUTIBOBHM) HeoOximHo y ¢opmyny mia N, 3amicte L
MiJICTAaBUTH TIPUBEICHY JTOBXUHY BaJia:

anzL—IC+IT

ne |, - moBxkuHA TpyOW, siIKa 3aMiHsS€ CYLUIbHY JUIBHMIIO Bajla JIOBXKUHOK |, 1

c

miamerpoM d. Ta BU3Ha4YaeThCs 3a GOPMYIIONO:

JlilicHe 3HaYyeHHs KPUTUYHOI 4YacCTOTH OOEpTaHHS KapIaHHOIO Bajla MEHIIe
pPO3paxyHKOBOIO  3HAYEHHS  BHACIIJOK  MIAJATIMBOCTI  OMOpP, HETOYHOIO
OaslaHCyBaHHS Bajla, HASIBHOCTI 3a30piB y LUTIBOBUX 3’€HAHHAX. TOMy Ipu BHOOPI
napameTpiB KapAaHHOTO Bajia PEKOMEHY€ThCSI BATPUMYBATH CITIBBIIHOIICHHS :

61



e n,, - MakCHMallbHa YacToTa OOepTaHHsS KapJaHHOTO Balia, SKa BiAMOBITaE
MaKCHUMAJIbHIM HMIBUIKOCTI aBTOMOO1ISI 1 BU3HAYAETHCA 32 (hOPMYJIOH0

~ 9,55V, ., Ur

amax
max

r

K

(Tyr U; - mepemaTHe YMCIIO TPAHCMICii Bim Bama OO BeOy4uX KOIiC; V..,

MaKCHMaJlbHa MIBUJAKICTH pyXy aBTomoOins, m/c; I, - pamiyc xoueHHs komeca
aBTOMOO1JIs1 O€3 MPOKOB3yBaHHS).

3 ypaxyBaHHSM N, , MAaKCHMaJIbHO JOMYCTHMa JOBKHWHA KAapAaHHOTO Basa
BU3HAYAETHCS 32 (HOPMYIIOK0:

0,83-10'v/D? +d?

n

max

Lo =

HKHIO JOBXHWHaA BalJld ¥y pesynLTaTi €CKI3HOI'0 KOMIIOHYBAHH: IICPCBHUIIYE

Lo, TO mepembauaeThcss mpoMikHA Omopa a60 BCTAHOBIIOETHCS —KPHUIIKA-
MOJIOBKYBa4 Ha KOPOOKY MEPEMIHM Mepeaay.

4.4 Po3paxyHOK JeTaJjiell KapJaHHUX Nepeaay

[Ipu po3paxyHKy KapAaHHOTO IIApHIpa SK PO3PAXYHKOBUA MOMEHT M,
NPUIMAETHCS MEHIITUI 3 BOX MOMEHTIB:

M,» - MaKcUMalibHUN 00€pTOBUI MOMEHT BU3HAYEHUI IO IBUTYHY;

M,p - MakcuManbHUN 00€PTOBUI MOMEHT BU3HAUEHUH 110 3YEIUICHHIO BETyUnX
KOJIIC 3 Jopororo mpu KoedimieHTi 3deruieHHs ¢=0,8 1 TMOBHOMY HaBaHTAKCHHI
aBTOMOO1JIS:

ne G(p - 34ilHa Bara, 1o MPUMaIace Ha BeIy4l KOJIeca;

Iy - TuHAMIYHUE pajiyc Koeca;

! o - .
U - maiibinbine mepemaTHe YMCIIO BiJ KapIaHHOTO Bajia, IO PO3TISAAETHCS 10

BEJIy4YHX KOJIC.

4.4.1 XpecToBHMHA KApPJAaHHOI'0 LIAPHIpa

Po3paxyHkoBa cxeMa XpeCcTOBMHM IOKa3aHa Ha pUCYHKY 4.5. MakcumanibHe
3HAYEHHs Pe3yJbTyouoi cuiu Q, sika Jli€ B IUIONIMHI XPECTOBUHH, BU3HAYAETHCS 3
BHpa3y:

M

Qnax = 2Rcosy

ne R - Bimmans BiJ IEHTPY KapAaHHOTO MIApHipa 10 CeperuHu mumna (IuB. puc.4.6).
[Ium xpecTOBUHM pO3paxOBYEThCS HA 3THH 1 3pi3. Hampyra 3runy B ciuenHi A-
A (muB. puc.4.4) BU3Ha4aeThCs 32 POPMYJIIOI0:
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Zw
0-32 A
-! r —auﬂh-ax 2\N32
A A
\ ne |, - nosxuna mmna;
— - ] W., - momenT omopy cidenns srumy. Jmst Imiuma
- maiameTpoMm O, TIpM BIACYTHOCTI OTBOPY JIS MacTHIIA
: 3 :
| A W, =0,1d,  a nns wuma s OTBOPOM fiameTpom 0o
Gwar | It
g
L] d 4
Pucynox 4.6 - Cxema
Y W, =0,1d3 |1~ +
w

PO3pPAXYHKY XPECTOBUHHU

Hanpyra 3pi3y B ciuenni A-A (auB. puc.4.5) Bu3Ha4daeThes 3a GopMynoro:

_4 max T :4Q$
BT gz 200 T (02— d2)

2
w
Kpim Toro, xpecTtoBMHa KapJaHHOTO IIapHIpa PO3PAaXOBYEThCS Ha PO3PUB

CHIIOI0 P, 3a ClueHHSM, SIKE€ YMOBHO MPOXOJUTH MiJ KyToM 45° 10 oceil muIIiB uepe3

il cepeiuHy 3a POPMYJIOIO:

P, 2

O = = e
Quac ¢

p
"F
ne F - mioma po3pusy.

OTpumaHi Hanpyrd HE TOBUHHI MEPEBUIIYBAaTH CEpPEAHI CTATUYHI 3HAUYCHHS

HaIPYT, sIK1 CKJIAJIal0Th:
0,,=250...350 MIla; 75 =75...120 MIlIa; 0,=100...150 MIIa.

XpecToBUHA KapJJaHHOTO MIapHIpa BUTOTOBISETHCS 13 cTaieil tuny 12XH3A,

20X, 18XI'T 3 HacrynHoro nemenramietro (HRC 58...65).

4.4.2 Bujika KapJaHHOT0 IIAPHipa
Po3paxyHkoBa cxema BIWIKHM TTOKa3aHa Ha pucyHky 4.6. I1in giero cunu Qmax y

BWJILI BUHMKAIOTh HAIIPYTU 3TUHY O, i KpydeHHs . B ciuenHi b-b (qus. puc. 4.7):

_ QmaxC _ maxa
S Tw, T W

ne ng 1 WK - MOMEHTH OIOPY 3THHY 1 KPYUEHHIO, SIKi JUIsl IPSMOKYTHOTO CiY€HHS

BUJIKH (7TUB. puC. 4.6) BU3HAYAIOTHCS 32 (PopMyIaMu:

32

2
w :%,WK:khbz.
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g 3naueHHs koedimieHTa K 3aJeKHATH  BiA
coiBBigHomeHHs h/b 1 HaOmMKEeHoO WOro MoXKHA

7z ) MO/IaTH Y BUTIIAI
55
x ) k=0,19+0,025" .
) : JI7s emnTHYHOr 0 CIUYCHHS BHJIKU:
]
_ bh? W o= bh?
Pucynok 4.7 - Po3paxyHkoBa 710’ * g5 °
CXeMa BUJIKH KapJaHHOTO
wapHipa Y BUKOHAHUX KOHCTPYKIISIX BHJIOK HANpPyTH
CKJIaJIal0Th o,,=50...80 MllIa;

7,=80...160 MlITa.

Bunku xapaaHHOTO Bajia BUTOTOBIISIIOTBHCS 3 CEPEAHLOBYTIICLIEBUX cTajiei 35,
40, 45 a60 nerosanoi ctaiai 40XHMA.

4.4.3 IlimIuMNIHUKKY KApIaHHOI nepeaayi

[NomyacTi MIAMIMIHUKKA KapJAaHHOTO IIApHIpA MEPEBIPAIOTHCS 32 BEIMYUHOKO
JOMYCTUMOI'O HABAHTAKEHHS:

P

ne Zp - KiTBKICTh TOJIOK (POJHKIB);
d p - JlaMeTp TOJIKH, MM;
|, - noBxuua ronxu, mm;

N, - yacrora oGepTaHHs KOJIHYACTOrO Baja JABUTYHA, XB ™ IPH M

emax )
U, - mepenaTHe YMCIO TpaHCMICIi BiJl Bajla JABUTYHA JO IIApHIpa HAa HUIIIN
nepeaadi B KopooOI1l nepeaad.
Po3paxyHKoBe pomycTuMme 3HadeHHs P, , Mae OyTu Oinblie MakCUMaIbHOTO
HaBaHTAXEHHS, SIKE Ji€ HA M1IIUITHUK:

Pdon > Qmax '

[lifmMmHUKY ~ TPOMDKHHMX — OMOpP  MIAOMPAIOTBCS  KOHCTPYKIIMHO 1
PO3PaxOBYIOTHCA AHAJOTIYHO MIAIMIMITHUKAM 1HIIUX arperatiB aBToMoOIs. Sk
NpaBuIIo, 1€ pajialIbHUi KyJIbKOBUH MIJIIMITHUK KOJIU IPOMI’KHA ONIOpa OJHOOTIOpHA
1 POJIMKOBI KOHIYHI MIJIIMIHUKA B JABOXONOPHUX MPOMIKHHUX OINOpAX, OCKUIBKU
OCTaHH1 CIIPUUMAaIOTh OCbOB1 HABAHTAXKCHHS.
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4.4.4 Kapaanuuii BaJ
Tpyba kapmaHHOTO Bajla pO3PAXOBYEThCS HA KPY4YeHHS TIpU il
pPO3PaxXyHKOBOTO MOMEHTY M, 1 MakCHMajabHOTO IWHAMIYHOTO MOMEHTY, SKHM

BU3HAYaEeThCA 3a popmynoro M, =K,M, . u, -

1ie Ky - Koe(IIeHT JuHaMigHOCTI (uB. 1m.3.2.1);

W, - MoMeHT onopy TpyOu KpydeHHIO, BU3HAYAETHCA 32 (hOPMYIIOI0

T D*—-d*
16 D

(sixmo Ban cyninsanii to W, = 0,2d ’ ).
Hanpyru kpydenss Tpyou He noBuHHI nepesuiryBatu 300 Mlla.
OkpiM TOro, 3HaXOAUTHCA KYT 3aKpydyBaHHS TpyOM KapJaHHOTO Baja 3a
dbopmyiioro:
~ M, L180°

0 =—— :
1lG 7«

ne L - moBxuHa KapJaHHOTO BaJa,
G=8,5-10* MIla - MOyJIb IPYXKHOCTI IIPU KPyYEHHI;
|« - MOMEHT i1HepIIii CiueHHS BaJia IPU KPYUEHH1, BU3HAYAETHCS 3a HOPMYIIOL0:

T
|, =—(D*-d*).
32
YMoBa 10CTaTHBOI JKOPCTKOCTI Bajia IpH Kpy4yeHH1 Oyje 3a0e3rneuyBaTUcCs Mpu
0, <9° Ha OMH METpP JOBXKUHH.

[Ipu pyci aBTOMOOUIS (KOJWBAHHSX MIABICKM) KapJIaHHUN Ba, sIKUW Tepenae
00epTOBUII MOMEHT, MIJAETHCS PO3TIATOBI-CTUCKY BiJI OCHOBOI CHJIU, IO BUHHUKAE Y
HuUTIboBOMY 3’€IHaHHI. Hampyra cTucky (po3Tsary) BU3Ha4aeThes 3a GopMyIior:

o = 16M u
” z(D?-d?)(d, +d,)’

e 4 - KoedilieHT TepTd y NUIIBOBOMY 3’€HaHHI (TIpH XOPOIIOMY 3MallleHHI
4=0,06...0,10; 3a #ior0 BiJACYTHOCTI MOXE BHHUKHYTH 3aigaHHS 1 KOe(DIIEHT TepTs
3poctae 10 4=0,35... 0,4);

d, i dg - BIAIIOBIAHO, 30BHIMIHINA 1 BHYTPIMIHINA JlaMETPU HUTIIFOBOI YaCTHHH

2
BUJIKH, SIKA KOB3AE€.
BokoBi moBepxHi NUTIIIB BUJIKKA KapJJaHHOTO Baja, sika KOB3a€ PO3PaXOBYIOThCS

Ha 3MUHAHHS:
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o 8m,
H (df+df)llz’

ne |, - po6oua noBxHHA MUTIEOBOTO 3’€HAHHS
Z - KUIBKICTB IIJIIIIIB.
JI;1s1 BUTOTOBJICHUX KOHCTPYKIiK O, =15...25 MI]a.
TpyOuacta uacTMHa KapJaHHOTO Bajla BUTOTOBISAETHCA 31 CTPIUYKOBOI
HU3bKOBYTJIENeBoi ctaii 20 ToumHO0 1,6...2,5MM. 11IminoBi HAKOHEYHUKH PYXOMHX
3’€JHaHb BUTOTOBIISIOTHCS 13 cTam 40X.

4.4.5 IIpy:xHi 3’€AHYBAJIbHI €JIeMEHTH

VY npyxHux Mydrax TyMoBi 3’€IHyBajJbHI €JIEMEHTH pO3pPaxOBYIOThCS Ha
PO3pUB 1 3MUHAHHSI.

Harmpyra po3puBy BU3Ha4a€eThCs 32 (HOPMYIIOLO:

M
7 TR <[]

ne R, - pamiyc po3MmileHHs oceii 3’€IHyBaIbHUX OOJTIB;
F, - miomma ciueHHs B AKOMY MOKE HACTYIIUTH PO3PHUB;
i - KUIBKICTh TYMOBHX IMPY>KHUX €JIEMEHTIB.

[IpyxH1 3’€qHYBalbHI €JIIEMEHTH BUIOTOBIIIIOTH 3 MOPO3OCTIMKOI 1
TEIJIOCTIMKOI TYMHU 3 TPAHMIICI0 MILIHOCTI Ha po3puB He MeHiue 15 MIla 1 BigHOCHUM
BHUJOBKECHHSIM He MeHIe 35 %.

Hanpyra 3MuHaHHs BU3HA4Ya€THCS 32 (HOPMYIIOIO:

M K
O-SM = !
IR,bd,

ne b - ToBImMHA eeMEHTa;
do - miameTp oTBOPY Mia OOMT.
Jlst icayrounx my¢r [o] =8 MIla.

OkpiM TOro, perjlaMeHTY€ThCsl HaOUIbIIa KOJIOBA MIBUAKICTE sl J{luckoBUX
My(T, BAKOHAHUX 3 TPOTYMOBAHOI TKAHWHHU, sIKa HE Ma€ NepeBUILyBaTH 15Mm/C.

4.4.6 Po3paxyHOK HIAPHipIiB PIBHUX KYyTOBUX HIBUIKOCTENH

Po3paxyHOK 37BOEHMX KapJaHHHUX HIAPHIPIB 3 XPECTOBHMHAMM aHAJIOTTYHHIMA
PO3paxyHKy KapJaHHUX Mepeaad 3 MapHipaMy HEPIBHUX KyTOBUX IBUIKOCTEH.

VY KynaykoBUX IIapHIpax HAMPYrd 3MUHAHHS HAa KOHTAKTYIOUMX MOBEPXHSIX
BimHocHO HeBenWKi BHACHIMOK 3HAYHOI TUIONI OCTaHHIX. BHUIKH PO3paxoBYHOTHCS
aHAJIOTIYHO SIK 1 B IIApHIpaX HEPIBHUX KYTOBUX IIBUIKOCTEH.

KynbkoBwii mapHip 3 JUTMIIBHAME KaHaBKaMmu (IuB. puc. 4.4) po3paxoBYEThCS
BUXOJISIYU 3 TOTO, 110 KOJIOBA Cuja P mepenaeThes ABOMa KyJbKaMu giameTpoM d, a
JIOTMYCTHMA HaIpyra BU3HAYAETHCS 33 EMITIPUIHOIO (POPMYIIOHO:
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[0]35100§/d—?2,
ne P=M, /2[Rcos(p+0,57)]

(tyt R - pazmiyc posmimenHs xymbok, @ =arcsin(l/R), a | - Bigmane mix neHTpoM
KapJaHHOTO IIapHipa 1 IEHTPOM KoJia 10 SKOMY PO3TaIlIOBaH1 IITHIbHI KAHABKH).

3 wMeror0 3a0e3meueHHs 3aJaHOTO0 TEPMIHY CIY>KOM pPEeKOMEHIYEThCS
CIIBBITHOIIIEHHS M1 PaJlyCcoOM PO3MIIIEHHS KYJIhOK 1 iX JlaMeTpaMu BHU3HAYaTH 3a
EMITIPUYHOIO0 (POPMYJIIOIO

R/d =171

P [OMY JIONyCTUME HaBaHTa)xeHHs (B KH) Ha KyJbkM HE TOBUHHO MEPEBUIILYBATH
46d2,

OcHOBHI PO3MIpH 1 pO3paxyHKOBI 00E€pPTOBI MOMEHTH, SKI MEPEAAIOTHCS IS
[IApHIPIB  PIBHUX KYTOBUX IIBUAKOCTEH (KYJIBKOBHX 1 KYJQ4KOBUX), IO
3aCTOCOBYIOTHCS Y MOBHONPUBOAHUX aBTOMOO1Is1X Kpain CHJI, HaBeneH1 B raimy3eBiid
Hopmaini OH 025315-68 “lllapHupbl MOCTOSHHOW YTJIOBOH CKOPOCTH. THIBI U
OCHOBHbIE pa3Mephl”. Po3paxyHKOBI MmapaMeTpud IIapHIPIB MOXYTb OyTH
30pIEHTOBAHI Ha MOKa3HUKH, BKAa3aH1 y L1 HOpMaIi.

Buikun KyJnbKOBHX IIAPHIPIB PIBHUX KYTOBUX IIBHUJKOCTEH, SIK MPABUIIO,
BUTOTOBIIAIOTHCA 13 cTaii 15HM, 3 mopanblioro HEMEHTAlle0 Ta rapTyBaHHSM, a
KynbKu 13 ctam HIX15.

TEMA 5. 'OJIOBHA TIEPEJAYA, IM®EPEHIIAJI I ITPUBO/I
BEAYYUX KOJIIC

5.1 BusHaueHHs1, 0COOTUBOCTI KOHCTPYKIIIT 1 BUMOTH JI0 TIPUBOJIA

5.2 TlpusnavenHs, kiacudikaris 1 XapakKTepuCcTUKa TOJIOBHUX Tepeiay

5.3 Bu3HaueHHsI OCHOBHUX MapaMeTpiB roJIOBHOT Meperayl

5.4 3ycuiis B 3a4eIJICHHI 3y0UacTUX KOJIic

5.5 Po3paxyHOK MiJIIIMITHUKIB 1 BaJliB TOJIOBHOI Iiepeaayi

5.6 JKopcTKICTh €JIEMEHTIB I'OJIOBHOI Nepeaauyl

5.7 Mudepenmian. [IpusnaueHHs, BAMOTH, kKiacudikailisi 1 KOPOTKUM aHaIi3
5.8 Po3paxyHnok nudepeniiiana

5.9 IliBoci, kapaaHH1 nepenayi NpuBoia

5.1 Bu3Ha4veHHs1, 0c00JIUBOCTI KOHCTPYKIIII | BUMOTH 10 IPUBOAA

["onoBHOIO TIepeaaueto Ha3WBAKOTh MIECTEPIHUYACTUNA MEXaHI3M, SIKUH M1 IBUIILYE
nepeaToYHe YUCI0 TPAHCMICIT aBTOMOO1IISL.

l'omoBHa mepenmaya 3 audepeHIliaIoM 1 MIBOCSIMH 3IIHCHIOE TPUBOA [0
Beayunx kojiic. Cxema MpHUBOJia 3aJICKUTH BiJl TUMY HAMPABISIIOYOTO MPHUCTPOIO
MJBICKU Ta HAPAXOBYE TPU OCHOBHHUX BaplaHTH, sIKI MOKa3aH1 Ha pUCYHKY 5.1:

- BapiaHT | - Oanka MocTa CyliIbHa, KapTep rOJOBHOI Nepeaadl NpUKpirieHu
oe3nocepeHbo 10 O0anku abo € i CKIIaJ0BOI0 YaCTHHOIO, MIBOCI BUKOHAHI Y BUTJISII
BaJIIB MOBHICTIO 200 YaCTKOBO PO3BAHTAKEHUX BIJl MOMEPEUHHUX 3YCUIIb 3 OOKY KOJIIC

67



(muB. puc. 5.1,a). Taka cxema mpocTta, AemieBa y BUKOHAHHI, aj€ Ma€ BEIUKY
HEMIIPECOpeHy Macy, SKa BHKJIMKA€ TIABUINEHI 1HEPI[iHHI HABaHTAKEHHS Ha
MiBICKY;

- BapiaHT 2 - KapTep TOJOBHOI Iepeaadl Moxke OyTH 3aKpiIJIeHUH Ha pami abo
OCHOBI Hecydoro ky3oBa (auB. puc. 5.1, 06). banka
MocTa 3abesleuye TapajelbHe 1 CITIIBBICHE
posmimieHHst koJjiic. IliBoci He crpuiiMaroTh 110
MOMEPEYHUX 3yCWIb 1 CTAHOBJIATH COOOI0 BaJIM 3
JBOMAa KapJAaHHUMHU IIapHipamMu. Y  TakKux
KOHCTPYKITISX MPHU 30€PEKCHHI 3aJICKHOT ITiIBICKA
3MEHIITYETHCS Maca HEelliIPECOPEHNX YaCTHH;

- BapiaHT 3 - KapTep TOJOBHOI Tepeaadi
MOke OyTHM 3aKpilUIeHMM Ha pami, a Kojeca
MEePEMINITYIOThCS HE3QJICKHO OJIHE BiJ OJHOTO
(muB. puc. 5.1, B). 3anexHO BIJ CXEMHU IiJIBICKH,
KOJIECO MOXE TIEPEeMINyBaTUCh ITapajeIbHO
IJIOMIMHI CUMETPIi aBTOMOO1ISI a00 KOJIMBATHCS TI0
y31 BITHOCHO (DIKCOBAHOI OCi, sIKa MEPETUHAETHCS
3 BICCIO TOJIOBHOI Iepeaadi. B mepmiomy Bumajaky
MiBOCI HE CHPUUMAIOTH [0 TMONEPEUYHUX CHII 1
SBJISIIOTh COOOI0 Bajud 3 JIBOMa KapJaHHUMU
HIapHipaMy, a B JPYroMmy - IIBOCI, SIK IPaBUIIO,
HECYTh TOTICpEYHE HABAHTAKCHHS 1 MAIOTh OJUH
Pucynok 5.1 - Cxemu nnpuBoja  KapJIaHHHM HIapHIpP, IEHTP SKOTO PO3MIIICHUIN Ha

BEIYUYHX KOJIC ocl KoJeca.
['onoBHa mnepenaya 3 AudepeHIiaioM 1
MIBOCSIMU MAa€ BIINOBIIATH TAKUM BUMOTaM:

1) 3a0e3neuyBaTy nepeaaTHI Ynucia, Kl 103BOJAIOThE OTPUMYBATH ONTUMAabHI
TATOB1 BJACTUBOCTI Ta MAJIMBHY €KOHOMIYHICTb;

2) 3paiiicHIOBAaTH KIHEMAaTUYHE Y3TOJDKEHHS 3 HANpPaBISIIOYUM MPUCTPOEM
MIJBICKH, a Y BUIAJIKy KEPOBAHOTO BEy4OTO MOCTA - 13 PYJIbOBUM IIPUBOJIOM;

3) He CTBOPIOBATU KOJMBAaHb KYTOBOI IIBUIAKOCTI B TPAHCMICIT;

4) BOJIOJIITH JOCTATHHOIO MIITHICTIO Ta KOPCTKICTIO TIPU MIHIMAJIbHIN Maci;

5) Matu HeBenuKi ra0apuTHI po3Mmipu s 3a0e3MeUeHHs HEOO0X1THOTO
JIOPOKHBOTO MPOCBITY;

6) 3arayibHi BUMoru (auB. 1. 2.1).

5.2 lIlpu3HayeHHs, KIacu(iKanifa i XapaKTepUCTHKA IOJOBHUX Nepeaay

l'onoBHa mepepaya mnpu3HA4Y€HA JI1 MOCTIMHOIO 30UIbIIEHHS O00EpPTOBOrO
MOMEHTY Ta Nepeaadl Horo yepes audepeHiial i miBocl 40 BeIy4uX KOJic.

[NooBHa nepenaya 3abe3nedye MakKCUMAJIbHY IIBUJIKICTh Pydy aBTOMOOLUIS Ha
BUIIIA TIepeaadi 1 ONTUMaJIbHY BUTPATy NaJMBa y BIAMOBITHOCTI 3 MEPEIATOYHUM
yucioM. [lepenaroune 4uciao TOJOBHOI Mepeaadi 3ajeKUTh BiJ TUITY 1 TPU3HAYCHHS
aBTOMOO1JIS, @ TaKOX MOTY>KHOCTI 1 IMIBUIKOX1AHOCTI ABUryHa. Ilepenaroune uucio
TOJIOBHOI TIepeayl 3a3BU4ail CTAaHOBUTH 6,5 ... 9,0 y BaHTa)XKHHMX aBTOMOOUTIB 1 3,5 ...
5,5 y 7erKoBUX aBTOMOOLTIB.
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3aneXHO BiJ KUIBKOCTI, BUAY 1 B3a€EMHOTO PO3TallyBaHHS 3y04acTUX KOJIIC,
TOJIOBHI TIepeaadl MoAUISIOTECS Ha (puc. 5.2):

- OZIMHAPHI;

- MMOABIHHI 3 CHTPATLHUMHU PEAYKTOPAMHU;

- MOABIHI 3 PO3HECEHUMH PEAYKTOPAMHU;

- JIBOXCTYITIHYACTI.

KinemaTtnyHa cxeMa TOJOBHOI Mepejadi BU3HAYA€ KOHCTPYKINIO BEAY4YOTO
MOCTa aBTOMOO1JISI, TOMY BHOIp CXEMH € OJHHUM 3 BOKJIMBHUX €TaIliB MPOCKTYBaHHS
TOJIOBHUX TIepe/iad.

I'onoBHa rnepcaada

Y Y
— Onunapna [Toxasiina

> Iluningpuuna |

> IleHTpabHi pelyKTopH |

Koniuna

—>| Po3neceni pexykropu |

—>| ['enoigHa |

—>| Uepp’suna |

Pucynok 5.2 — Tunu ronoBHUX niepenad

OpunapHa roJioBHa Iepejgavya Mae MiHIMajabHI PO3MIPH 1 Macy Ta HEBUCOKY
BapTicTh. BoHa mpocTta y BUpOOHUITBI 1 ekcruryatalii. OgHak 3aCTOCYBaHHS TaKoi
nepeaadi ooOMexxeHe:

1) BemuumHOIO TiepenaTHoro umcia (U, <7 ; y depB’SUHHX Tepeaadax MOKe
OyTu OlnblLe);

2) HeCy4Or0 3[aTHICTIO 3y04acToro 3aderjieHHs (Ipu 30UIbIIEHHI 00epTOBOTO
MOMEHTY HEOOXIJHO 30UIbIIYyBaTH MOJIYJb 3y0a, BIAMOBIAHO 30LIBIIYIOTHCS 1
PO3MipH 3y04acTUX KOJIC).

OpnunapHa niepeadya BUKOHYETHCS KOHIYHOIO, T€MOiIHOI0, IIMITIHAPUIHOIO a00
yeps’ssyHO0. OJIMHApHY KOHIYHY TOJIOBHY Iepeiady, KiHeMaTH4Ha cXeMa SKOi
MOKa3aHa Ha PUCYHKY 5.3, a, 3aCTOCOBYIOTh Ha JISTKOBHUX aBTOMOOUIAX 1 BAHTa)KiBKaX
MaJioi BaHTaXXOI1HOMHOCTI.

binpm mupoke 3acTocyBaHHS OTpUMalla TenoifHa TOJOBHA Iepefayda, cxema
AKOi MOKa3aHa Ha PUCYHKY 5.3, 6 (BUA 3BepXy Takoi Nepenayl aHajJoTIyHUN BUITY
3BepXy KOHI4HOT). [TopiBHSIHO 3 KOHIYHOIO, I'elOiHa TOJOBHA Iepe/iava HaalieHa
pSAIOM MepeBar, 30KkpemMa, 1e:

- MiABUIIIEHA HECy4a 3aTHICTh O KOHTAKTHUX Harpyrax (MEHIIl po3MipH IpH
OJIHAKOBI1M MIITHOCT1);

- IJIABHICTH 1 O€31IYMHICTh POOOTH;

- Kpamli KOMIIOHYBaJbHI MOXJIMBOCTI (IJIT aBTOMOOUIIB KJIACUYHOTO
KOMITOHYBaHHS).
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Pucynok 5.3 - Cxemu oJuHapHUX FOJIOBHUX Mepeay: a) KOHIYHa; 0) remnoigHa

J1o HeloIMIKIB FeNOiAHOI Mepeaaydl MOXHA BITHECTH OUIbII HU3BKUNA KOE(PIIIEHT
il KOpUCHOT Aii.

AOcomoTHa OIBIIICTh 3yOUYacTHX KOJIC KOHIYHMX 1 TEMOiMHMX Iepenaad
MalTh KpYroBy JiHit0 3yOuiB (auB. puc. 5.3). Hampsm rBuHTOBOI JiHIi 3yOIs
BUOUPAETHCS TAKUM YMHOM, 100 MPHU €KCIUTyaTallii 0CbOBE 3YCUJUIS MIeCTEepH1 OyII0
HaIpaBJIeHe BiJl BEPIIMHU KOHyCa 1 BIATHCKAJIO IIECTEPHIO BIJ KOJeca HE Jar04d
MOMY 3aKJIMHIOBATUCH.

3wmimieHHs E y renoiguux nepenadax (AuB. puc. 5.3, 6) He Mae EPEBUIILYBATH:

- U1 JerKoBHuX aBTomoOuIiB E <0,2d,, ;

- JUT BaHTKHUX aBTOoMOOLTiB E <0,125d,,

ne d., - 30BHINAIN AiMMIBHKN JiaMeTp Koeca.

OauHapHy IWIHAPUYHY KOCO3yOy TOJIOBHY Iepefadyy BUKOPUCTOBYIOTh Ha
JIETKOBUX AaBTOMOOUISIX 3 MEpeaHIM NPHUBOJOM MpPHU IONEPEYHOMY PpPO3MIIlIEHHI
JBUTYHA.

Hesiki 3akopaonHi (ipmu (Albion, Tatra) Ha BaxXkux O0araTONPUBOIHUX
aBTOMOOWISAX 1 JOPOTHX JIETKOBUX aBTOMOOUISIX 3aCTOCOBYBAJIM OJAMHAPHY YEPB’SIUHY
nepenavy, sika J03BOJisIa OTPUMATH TepenaTHe uucio U, >7. OnHak sl Takoi
nepeadi XxapakTepHi:

- OLIIBII HU3BKUM KOE(IIIEHT KOPUCHOI [I1i MOPIBHSAHO 3 IHIIMMU NIEpeiavyaMu;

- MEHIIIa HABAHTAXKyBaJIbHa 3[JaTHICTh TUX K€ PO3MIpax;

- BUILIA BAPTICTh BUTOTOBJICHHS.

He3Baxaroun Ha MEHIIy IIYMHICTh 1 Kpalll KOMIIOHYBaJbHI MO>KJIUBOCTI,
3a3HA4YCHI HEMOJIIKM OOMEXIWIN O0JacTh 3aCTOCYBAaHHS YEpB’SUHHUX Iepesad.
[ToxaBiiiHa 3 IEHTPAIBHUM PEIyKTOPOM TOJIOBHA Mepe/ava:

- HajJUIeHa OUIBIIO HAaBaHTAXYBAJIbHOIO 3/AaTHICTIO Yy TMOPIBHSIHHI 3
OJIMHAPHOIO (TIPU TUX K€ PO3MIpax KOJIicC);
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- JI03BOJIsI€ OTpUMarTu Oimblii mepenaTHi uyucma (U, <12) Ge3 3MeHIIeHHs
JIOPOKHBOTO MPOCBITY M1 KAPTEPOM IOJIOBHOI Mepeiadi.

™
28

1

6)

Pucynox 5.4 - Kinematuuni
CXEMH IMOJIBIMHUX T'OJOBHUX
nepenad: a) ,,;urocka’; 0)
,,IIICTOJIETHOTO” THUTTY; B) ,,I -
rmoaiona”

[ToniOH1 mepedadi BUKOHYIOTh 3a TaKHUMH
XapaKTEPHUMH CXEMaMHU:

1) mepma cTymiHb KOHIYHAa a0o0 TemoinHa,
Apyra - MIUIHIPUYHA,;

2) mepmia CTYNiHb UWIHIPUYHA, JApyra -
KOHIYHA a00 remnoiaHa;

3) mnepma CTymiHb IUJIaHETapHa, JApyra -
KOHIYHA a00 remnoiaHa;

4) mepiia CTyIMiHb KOHIYHA ab0 TemoigHa 4u
4YepB’siYHA), ApyTa - eTapHa.

B aBTomMOOUISIX  HaMOUIbIIE  TOIIUPEHHS
OTpUMaJIM TOJBIMHI Tepeayl 3a MEepIIo CXEMOIO
nokasaHi Ha pucyHKy 5.3. L1 nepenayui MOXyTh OyTH
“mnockumu’”  (auB. puc. 5.4, a), KOAM BC1 Balu
PO3MIillIeH] B TOPU3OHTAIBHIN MIIONIMHI (aBTOMOOLI
31JI-4310), “nmictosierHoro” Tuny (IuB. puc. 5.4, 0) -
BaJi PpO3MIIIEHI Yy [JBOX HENEPHEHIUKYISIPHUX
miomuHax — (aBromoOiTe  KpA3-25751) 1 “T-
noaiOHuMu” (UB. pucC. 5.4, B), KOJIM BaJIM PO3MIILIEHI
B JBOX B3a€EMHO MEPINEHIUKYJSIPHUX IUIOLMIMHAX -
TOPU3OHTANBHIA 1  BepTUKaJIbHIA  (aBTOMOOUIb
KamA3-5320). OctanHiii THII TOJIOBHOI Iepeaayi
JI03BOJISIE  OTPUMATH  HAWUOUIBII ~ KOMIAKTHHUM
OPOXiTHUN  cepenHid  MICT Uil  TPUBICHOTO
aBTOMOOLIIS.

[Ipn ,TUTOCKI1I1” TOJIOBHIN nepenayl
CKOPOYY€EThCS BIJANb MDK (IIaHLSIMU KPIIJICHHS
KapJaHHOro Bajla, WLI0 NpH HEBEIUKId 0a3l
aBTOMOOLIS MOKE MPU3BECTH J0 BEIMKUX KYTIB MOTO
Haxuny ([y]=15...20°).

VY Bunaaky “I'-moniOHOI” roj0BHOI mepeaadi
mapa KOHIYHUX 3y04acTHX KOJIC pO3MIIeHa Haj
O0aJIKOI0 MOCTa, BHACTIZOK YOT0 301IBIIYETHCS
BHCOTA ITIIJIOTH Ky30Ba.

YMOBH MaleHHSI OMOp Bajia, IIECTIpHI 1
MIPOMDKHOTO Bajia Tipiii B CXeMax ,,ITICTOJIETHOTO”
tumy 1 “T'- moai6Hux”.

[1naneTapHO-KOHIYH1 rOJIOBHI1 nepeaauyi
3a0e3MeuyloTh XOPOIll YMOBH KOMIIOHYBaHHS, aje
BIJI3HAYAIOTHCS MIABUIIEHOI TPYJIOMICTKICTIO iX
BUTOTOBJICHHS.

B HUJTTHAPUIHO-KOHIYHUX MOABIMHUX
TOJIOBHUX IMepefady Mapu IIeCTEPeHb PO3MIILEHI B
OJIHOMY KapTepi B IIEHTpP1 BeAy4oro Mocta (puc. 5.5).
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Ili mepemaul HanmiIeHI CYTTEBUMU TepeBaraMd Yy BIJHOIIEHHI 3a0e3Me4eHHs
HEOOX1IHOT KOPCTKOCTI KOHCTPYKLII 1 MPOCTOTH 3AIACHEHHS MPHUBOJA 3aJHBOTO
MocTa OaraToBiCHOTOo aBTOMOOUIS. HemomikoM Takoi cxeMH € jemo 301IbIIeH]
rabapuTH KOHCTPYKIIIi.

SAkimo mepia CTyMiHb HEHTPAIBHOI MOJBIHHOT
rOJIOBHOI nepeadi KoHiyHa, To nmepeaaTHe Yucio i€l
CTymneHl npuitmMaeTbes piBHUM 1,5...2,7. Ilepenathe
Yucino muIiHAPUYHOL Tapu B IIEHTPAIBLHUX MOIBIMHUX
TOJIOBHHMX IIepe/ladyax IPUHAMAEThCs SK YacTKa BiJ
3arajJbHOI0 YMCJIa:

‘ u, =(0,45...0,75)u,,

[Ipuyomy  Oinblle  3HAYCHHS  YHCIIOBOTO
KoedilieHTa OepeTbCs TMpPU MEHIIUX 3HAYCHHSX
Uy (Uy =5...9) .

KinemaTtnyna cxema mMOJBIMHOI pPO3HECEHO1
rOJIOBHOI Iepeiadl MoKa3aHa Ha pUCYHKY 5.6. Bona
CKIIQJAETHCS 3 MIEHTPATIBLHOTO PEIYKTOPA 3 OJTMHAPHOIO
KoniuHOw0 a00 TiNnoiHOI0 Nepeaadyero, MiXKKOJIICHOTO
nugepenuiana /[1, 3a SKUM pO3MIIIEH] JIBa PEAYKTOPU
P B mpuBOA1 KO)KHOTO BEAYYOTrO KoJIeca.

[TongiitHa  po3HeceHa TOJIOBHA  TIiepeaada
J CKJIQJIHIIIA LIEHTPAJIbHOI, Ma€ OLIbITY KIJIBKICTh

Pucynok 5.5 — Ilongiiina
roJIOBHA Mepejiaya

A A\ 3y04acTHX KOJIiC 1 miAmunHukiB. He 3Baxkarouun
[ —{— | Ha IIe, BOHA OTpMMaJla BEJIMKE IOLIMPEHHS Ha

a) MEHIIl po3Miph MIK  KOJICHOTO

Iy AUQEpeHIlaa 1 JlamMeTpa IMiBOCeH BHACIIIOK

O ' O Majoi  CTemeHi peayKuii MOMEHTY, SKHi
P M1JIBOJIUTHCS 10 MK KOJIICHOTO AudepeHIiaia;

0) KOMIAKTHICTh IIEHTPAJIbHOI YacTUHHU
BEy4Oro MOCTa Ta JOCUTb BEJIHUKUN JOPOKHIM
OPOCBIT MiJiI UEHTPAJIBHOI YacTUHOW Oalku
BEy4Or0o MOCTAa;

B) MOXJIMBICTh 3MIHUTH TIEpEIaTHE YUCIIO
TOJIOBHOT Tiepenadi 0e3 3MiHU IEHTPAIBHOTO
o P O peaykTopa 1 TIIEHTpalbHOI YaCTUHHU OaJKu
BEy4OIr'0 MOCTA.

VY mpakTuill KOHCTPYIOBaHHSA TPUBOJA
BEy4UX KOJIC PEyKTOPH MOJBIMHOT PO3HECEHOT
TOJIOBHOI Tiepedadi po3AUIsIOTh Ha OOpTOBI 1
KOJICHI. BOpTOBI pemykTopu pO3MILIYIOThCS Mepei Kojiecamu abo 3pa3y X 3a
MDKKOJIICHUM JM(epeHIiaioM; KOJIICHI - B MAaTOYMHI KoJjieca abo HOro rajibMOBOTO
Oapabana.

| || aBTOMOOWIIAX CEPE/IHbOI 1 BETMKOI BAHTAXKHOCTI.
| | [lepeBaru Takoi nepeaayi HaCTYIIHI:

Pucynox 5.6 - Cxema noBiitHO1
pO3HECEHOT TOJIOBHOI Iepeaayi
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BukopucToBYIOTBCS Takl BUJIA PETYKTOPIB:

a) 3 IMMWTHAPUIHOIO TIepeIadeio 30BHINHBOTO 3a4CTICHHS;

0) 3 KOHIYHOIO MEePEeavYet0 30BHIMIHBOTO 3a4CTIICHHS;

B) 3 HWIIHAPUYHOIO TIEpeIaueto BHYTPIITHBOTO 3a4ETUICHHS,

I') 3 KOHIYHOIO IUIAHETApHOIO TMepelayelo;

1) 3 HWIIHJIPUYHOIO TUIAHETAPHOIO MEpeaveto, B sKii KOPOHHA IIECTIPHS YU
BOJIAJIO HEPYXOMI.

JIBoxXcTymiHYacTa rojioBHa Mepeaaya J03BOJIsA€ MAIOpaTh mNepelaTHE YHCIIo
TpaHCMicCii HalO1IBIN BIAMOBIAHE YMOBaM eKCIUTyartarlii aBroMmo0iis. Hikda cTyminb
TaKoi Iepeadi BUKOPUCTOBYETHCS:

a) MpHU pycl aBTOMOOWIS y BaXKKHUX JOPOXKHIX YMOBax (HAMpUKIaA, y TIpChKid
MICIICBOCTI);

0) J1s TIOTOJTAHHS IT1IBUIIIEHOTO OTIOPY PYXOBI;

B) JIJIsl 3MEHIICHHS] BAKOPUCTAHHS MPOMDKHUX Mepeaayd y KOpoOIl.

[Ipn BUKOpPHCTaHHI BUIIOTO CTYNEHS 3 MEHIINM TMEpeJaTHUM YHCIOM B
XOpOIIMX JOPOKHIX yMOBaxX a00 MpU HEMMOBHOMY 3aBaHTaXKE€HHI aBTOMOO1JIA:

- MOKPAIY€ThCA MaJTMBHA €EKOHOMIYHICTB;

- 30LJIBIIIYETHCS CEPETHS MIBUIKICTD PYXY;

- 3BMEHIIY€ETHCS 3aBAHTAXKEHICTh TPAHCMICIT aBTOMOOLIIS.

JIBoxcTymiHYacTa ToJIOBHA Iieperada MoOxe OyTH yTBOpEHa B pe3yJbTaTi
BCTAHOBJICHHS JI0OIaTKOBOT Mapy LMIIIHAPUYHUX 3y0UacTHX KOJIic abo 3a JOIOMOTOK0
BBEJICHHsI 0JIOKYIOYOTO ITJIAaHETAPHOTO MEXaHI3My Mk Ju(]epeHiiasioM Ta KOHIYHUM
KOJIECOM.

Jlo HEemoMiKIB JBOXCTYMIHYACTUX TOJIOBHUX Iepejad HEeOOXiAHO BIAHECTH
NEBHY CKJAAHICTh KOHCTPYKIIT 1 HEMOKJIUBICTh 3/1MCHEHHS! IEPEMUKAaHHS CTYIIEHIB
npu pyci aBromoOuta. [li Hemoniku, mOpsiA 3 IMIHUPOKUM  MOLIMPEHHSIM
0aratocTyrmiH4acTUX KOpoOOK Tmepeaad, OOyMOBWIM OOMEXEHE 3aCTOCYBaHHS
JBOXCTYTIHYACTHX TOJIOBHUX Tepeaay.

5.3 Bu3HaveHHsI OCHOBHHMX IIapaMeTPiB roJIOBHOI nepeaayi

OcCHOBHUMU TTapaMeTpamH, sIKl XapakTEePU3yIOTh KOHIUHY (TEMOIAHY) epenaqy
BBAKAIOTHCS KOHYCHA BIJAQJIb 1 MOYJTb TIEpeaaul.

KonycHa Bimjmanh BHU3HAYA€ThCS 3 YMOBU KOHTAKTHOI MIIHOCTI IOBEPXHI
3yO11si. B OCHOBY po3paxyHKy MOKIIajeHa Bke Bioma 3anexHicTh I'epua-bensena
HaBeJIeHA 1 omKcaHa y TPETii Temi:

q. E

27[(1—/12) P

Skmo  3aMIHMTH ~ KOHIYHY  Iepefady  €KBIBAJIEHTHOIO  KOCO3y0oro
WTIHIPUYHOIO MEepeayeio 3 pajalycaMH MOYaTKOBUX KT Fy 1 Ty, Ta KyTOM HaxXuiry
3y0a, SKUH JTOPIBHIOE CEPEIHBOMY KYyTy Haxwmiy 3yb6a S, KOHIYHOro 3y04acToro

Kojieca, TO 3a (OpMYJIOI, HABEICHOIO paHimie (IuB. TeMy 3), MPOBIBIIM TEBHI
MEPETBOPEHHS, MOKHA BUBHAYNTH KOHTAKTHI HAMPYTHU:
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2\3/2
T,Ky (1+u?)
wZnl, 3 .
2-0,85R? (1-0,5p4, )uig,

oy =1

3BIJIKM KOHYCHA B1/1/1aJIb:

(22, zg)szKH

R )
[o],, (1~ 0,5, )upg, 2-0,85

e —

(l+ u2)1/2 3

ne U - Iepe1aTHe YuCIo;

Z,, - Koe(ilieHT MaTepiany;

Z, - KoeiIieHT, KUK BpaxoBye (HopMy poOOUYMX MOBEPXOHB (30KpeMa pi3HUiA
JIUIs1 KOHIYHOI 1 TeTOiTHO1 Tiepeay);

Z, - KoeilleHT KOHTAKTHOI JIIHIT;

T, - PO3paxyHKOBUI OOCPTOBHUII MOMEHT;

Ky - KoedilieHT HaBaHTaXEHHS,

[o],, - momycTHMa KOHTaKTHA HAIpPYTa;

We - KOE(DIIEHT IMPUHU 3y04acToro BIHIA (wRezg—”=0,25...0,33 - A

e
aBTOMOOUTBHUX TIepeaay).

BcranoBneHno, 1m0 HaBaHTaXyBaJlbHa 3/IaTHICTh KOHIYHOI MapH CKJIAJa€e
npuonu3no 0,85 Bij HaBaHTAXKYBAJIBHOI 3JaTHOCTI €KBIBAJCHTHOI IIMJIIHIPUYHOI
napH, 3BIJICH 1€ YUCII0 Y (OpMyJIi JJIsi BA3HAYEHHSI KOHYCHOI Bijaani R..

Po3paxyHkoBe HaBaHTa)k€HHS 7, BU3HAYA€THCS 32 (OPMYJIIOLO:

T, =mT™ N +T,™ N, +.
NO NO

ne 711, T, ... - 00epTOBI MOMEHTH Ha KapJaHHOMY Bajly MpW BKIOYEHHI 1-i, 2-1 1 T. 1.
nepenay y KIIIT npu makcuMmanbHOMY 00€pTOBOMY MOMEHTI IBUTYHA;
My - TOKA3HUK CTEMEeHI KOHTAKTHOI BUTPUBAJIOCTI, IS CTaJ€BUX KOJIC

npuitMaeTscst My=6,0;

N, =12-10" - Gazose uncno mukiis npu HRC56 i Ginbiue;

N; 1 N2 - KUIBKICTh IIUMKIIB mpu poOOTI aBTOMOOLIS Ha KOXHIM Tmepenadli,
BU3HAYAETHCS 32 (POpMyIIOL0:

N, =60T,n K.,

(tytr Ty - wac pobotu Ha BignoBimHiil mepemadyi, rom; N, =0,5n, - po3paxyHKoBa
yacTota ooepranHs;, K, - KoedilieHT mpoOiry, SKU BUSHAYAETHCSA TPa(idHO).

3riIHO CTaHAapTy, JJIs 3yO0uacTUX KOJIC TOJIOBHOI Mepeaadi, BUTOTOBICHUX [
uementoBanux craned Mapok 18XI'T, 20XH3A, 20X2H4A, 12X24A, 3HaueHHS
I'panuIll KOHTAKTHOI BUTPHMBAJNOCTI cKinaxae o, =23H,... Teepaicte 3yOus

HRC=55...63.
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JlommycTMa Harpyra mpHu TPaHUIll KOHTAKTHOI BUTPUBAJIOCTI BU3HAYAETHCS 32
dbopmyoro:

O
[O_]H = S_HO ZKZSKxn’
M

ne 2,2, K, - KoedillleHTH, SKI BpaxOBYIOTh BIUIMB, BIJIMOBIJHO, IapaMeTpiB
IIOPCTKOCTI MOBEPXHi, MIBUIKOCTI 1 po3MipiB (IIpHU MPOEKTYBaHHI MPUHMAETHCA, IO
2,2,K,, =1);

Sy =12 - xoedimieHT Oe3meKku I KOJIC 3 MOBEPXHEBUM 3MIITHEHHSAM. 3HAIOUU
R. 1 U, MOKHA 3HAWTH 30BHINTHINA TITHILHUAN JIIaMETP MIECTIPHI

d,=2 R ,
Vi+u®
1 KyTH
sing, = VR Ta 6, =90°-0,.

Moaynbs KOHIYHOI Tepeadi BU3HAYAEThCS 3 YMOBU BTOMJICHOCTI Ha 3ruH. B
OCHOBY PO3pPaxyHKy MpUUMA€EThCS popMyIia K JJI HUITHIPUYHOI TIepeaayi:

R

m, b

tm™~

O = kF Ye¥pi
ne F - Buxingna pospaxyHkoBa KomoBa cuia;
Ke - KoehillieHT HaBaHTaXCHHS;
Ye - xoedimieHt popmu 3y06a;
Y; - Koe(illl€eHT, IKUH BpaxoBye 3MIHY IJIe4a i HABaHTaKEHHS;
M,, - CepeIHIN KOJIOBUN MOAYJIb.
3 KOJIOBMM 30BHIIIIHIM MOJIyJieM M, MOIyJb M, 3B’s3aHUMN 3aJIEKHICTIO:
(R,—0,5b,)

my, =M, R .

e

BukoHaBmM TMEBHI TMEPETBOPEHHS, MOXHA OTpuMatu GopMyilry s
BU3HAYEHHSI CEPENHBOTO KOJIOBOTO MOYJIS:

_ |27, cos BKe Ve,
0,85[c], z2w,

m l

A€ [o]. - AOIMyCTUMa Hanpyra NPy 3TUHI;
v, - KOeIIIEHT MUPUHU, TKUA MOKHA BU3HAUUTHU 32 (POPMYIIOIO:

1//Re\/u2 +1

Vo= 2_(//Re '
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(TYT Z1 - KIIBKICTB 3y0iB IJ_IeCTlle U1 Tiepeaayi 3 KpyroBum 3y60M z;=11...15 1
MOXe OyTH JOBEICHO 10 ITATH - JJIsl BAHTAXHUX 1 JEB’SITH - JJIs JIETKOBUX
aBTOMOOJTIB;

f31(/32) - KyT Haxmiy 3y0a IiecTipHi (KoJjieca) - 11 KyT MiK TBIPHOIO IIOYaTKOBOTO
KOHyca (IUB. puc. 5.3,a) 1 TOTUYHOIO J10 3y0a B TOUIIl 3 I[1€}0 TBIPHOIO, ISl KOHIYHOT
nepeadi KyTd piBHI 1 CTaHOBIATH 31=/3,=30...40°;

0,85 — uyucnoBuit KoedIlIEHT, TKUM XapaKTEPU3Y€e 3HUKEHY HaBaHTAXKyBaJbHY
3IaTHICTh KOHIYHOI TIepejadl y MOPIBHSAHHI 3 IWJIIHAPUYHOIO MPU PO3PAXyHKY Ha
MIIHICTB TP 3THHI.

Po3paxyHkoBuii MoMmeHT 7, BH3HA4yaeTbCsl AHAJOIIYHO pPO3paxyHKaMm Ha
KonTaktHy MinHicTh (AuB. popmyny Buiie). [Ipy oMy MOKa3HUK CTENEHS KPUBOI
ButpuBanocti Ha 3ruH npuiiMaeTbest Mi=9. Kpim TOro, npu BuU3HA4YEHHI KUIBKOCTI
kit N, 3aMicTh koedirtienTa K,y miactaBiseThes KoedimienT Knr.

JlommycTrMa Hampyra BU3HAYa€ThCS 32 (HOPMYIIOIO:

[O-]F e

ne 0,=820...920 MIla - rpaHuIlss BUTPUBAIOCTI MO 3TUHY JJI1 MaTepiajiB TOJOBHUX
nepenad 3rigHo 3 'OCT 21354-75 (18XI'T, 20XH3A, 20X2H4A, 12X24A);
Sk=1,55 - koedirtieHT O€3MeKH.
Koedinientn Ky, Yr, Yz BU3Ha9at0THCS 5K 1 U1 numiHApUIHUX nepexad, ['OCT
21354-75.
[Tpu po3paxyHKOBI 3a MAKCUMAJIbBHUM CTaTUCTUYHUM HAaBAaHTAKCHHSIM Harpyra
BU3HAYAETHCS 32 (OPMYIIOI0:

0
ne [o].. = Gk (TyT 02, =2100...2600 MIla - rpaHUI HATIPYTH A7Is CTaneil MapoK

ch Sch
LXTI'T, 12XH3A; S, =1,75...2,2 - koe}ilieHT OC3MeKH).

[Ipu npoekTyBaHHI TOJOBHOI Nepeaadl KOHyCcHa BiJCcTaHb Re OepeThes Oinblia
3 OTPUMAaHMX MPHU PO3PAXYHKY Ha KOHTAKTHY MIIHICTh 1 3TUH.

Po3paxyHok 3yOliB Ha MIIHICT, B TENOIAHIA TMepenadl BUKOHYETHCS
aHAJIOTTYHO PO3PAXYHKY KOHIYHMX 3y0UacTHX Nepeaad 3 KpUBOJIHIMHUMU 3yOaMH.

Kpim Toro, mo0 oOMeXUTH CHpalioBaHHS 3yOI[IB Ta 3MEHIIMTH MOXIJIHUBICTh
3ainaHHsl, nepeadavaeThCs TAKOXK X pO3paxXyHOK Ha CTIMKICTh MPOTHU CHPALIFOBAHHS.

Huniagpuuni mepenadi MOABIMHUX TOJIOBHUX TEpeaad pO3paxoBYIOTHCS 3a
TAMH XK (HOpMysIamu, 10 1 3ydouacTi nepeaadi KOpoOKH MepeMiHM mepead.

5.4 3ycniiis B 3a4ernuieHHi 3y04acTHX KOJIIC

VY KOHIYHOMY 3a4eryieHHI 3 MPSIMUMU 1 KPYTOBUMH 3y0aMu PO3PI3HSIIOTH TPU
cwr. 30KpeMa, y 3aueryieHHI 3 KpYroBumMu 3y0amMu [Jil0Th CHJIHM: KojioBa Fy,
paniansHa Fr 1 ockoBa 4, siki BU3HauaoThes 3a opMyaaMu:

- KOJIOBa:
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ne I, - cepemHiii paaiyc MOYaTKOBOTO KOHYCA MIECTIPHI,

wl

r=|r —b?“’ sing,,

(tyt I, - TOpueBwuii pagiyc, I, = 7“’1 ; 0| - MOTOBHHA KyTa IPH BEPIIMHI
MOYaTKOBOTO KOHYCA IIECTIPHI);
- pajianbHa:
F _ . :
F.= (tgarcosd, Fsin Bsin g, );
cos
- OCbOBA!

F
F,=—'—(tgasin g, £sin Bcosd, );
o cos,B(g ' feosd)

OcpoBa cuita, 3aJIe)KHO BiJl HaMpsIMKY OOepTaHHS 1 HANPSAMKY cripaii 3yOus
MoO’ke OyTH HampaBjieHa 0 OCHOBHM KOHyca abo Jo Horo BepunHH. [Ipu ogHakoBuX
HaIpsiMKax oOepTaHHs 1 cIipaii 3yOllsl y PIBHAHHIX MPUUMAEThCA 3HaK “+7°, a mpu
pI3HHX — 3HaK “-”.

OcpoBa cuja, HampaBl€HA JI0 OCHOBH KOHYCa, BHKJIIOYAE MOKIHUBICTh
3aKJIMHIOBAHHS nepefavi. Tomy B 3yO4yacTuX KoJiecax KOHIYHOI mepeaadi, Kl npu
pyci aBTOMOOLIS Briepes 00epTatoThCs BIPABO, BUKOPUCTOBYETHCS JIBUN HANPSMOK
cripaii 3yoa.

Cunu, K1 Ji0Th Ha 3yOdacTe KoJIecO KOHIYHOI mepeaadi, OyayTh piBHI
BIJIMOBITHUM CHJIaM, IO JIIOTh Ha IIECTEPHIO, a cCaMe:

I:t2 - Ftl; al — Frl; I:r2 - Fal'

Jist renoigHOi mepenavi KyTH coipaii f #f,, TOMy HEOOXIJHO BH3HAa4YaTH
OKPEMO IITICTh CHJI:

CoS 3, .
th = Ftl 1
COS 3,

- JUIS IIECTIPHI:

F
F.=—% (tgacosd Fsin 3 sing, );
ri COSﬂl( g 1 IBl 1)

F
F.=—Y (tgasind Fsin S cosd, );
o cosﬂ’l(g ! A 1)
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- JJIA KOJIECa:

F
F,=—Y(tgacoss, Fsin B,sind, );
2 COS,Bl(g 2 ﬂz 2)

:L(tgasin 0, ¥sin g, 00552);

F
2 cosp,

3a mo3uTHMBHE 3HA4YeHHsA cuiu F, OGepeThcs HampsIMOK MO paiiycy A0 Oci
KoJsieca. 3a MO3UTUBHUIN HANPSIMOK ciid F, OepeTbes HampsMOK BiJ BEPIIMHU JI0 OCI
OCHOBHU KOHYCa.

5.5 Po3paxyHOK NMiAIIMIIHUKIB i BaJiB roJ10BHOI nepenayvi

5.5.1 Ilpu po3paxyHKy HiJIIMNHHMKIB CHOYATKY 3HAXOAATHCH peakuii B
OIopax BaJIiB roJIOBHOI nepeaavi

JUis 1bOr0 HEOOX1THO HAKPECIUTH CXEMH BaliB 3 NPUKIAJEHUMH 10 HHUX
CHJIaMU 1 TOOYAyBaTH €MIOPU 3rMHAIIbHUX MOMEHTIB. [10TiM BU3HA4YatOThCs peakiiii B
ornopax 1 3a HUMM MIAOMparOThca MMUUNHUKA. KpiM Toro, peakmii B omnopax
3HAaXOJAThCA HE 3a MAaKCUMaJbHUM MOMEHTOM, a 3a pPO3PAXyHKOBHUM OOEpPTOBHM,
KU BU3HAYA€ETHCS 32 (POPMYJIIOIO:

T +Ta,+.+Ta, D T

T -
a+a,+.ta, D

p.o.

ne T; - MakcuMaJIbHUM 06epTOBHﬁ MOMEHT Ha BEIy4YOMY Bajly TOJIOBHOI Iepeaadl Ha
i-Titt mepemayi, T, =T, Ui ;
- BIZIHOCHUM MpoOIr aBTOMOOUIS Ha 3aJlaHli repeaayi.
[TigmumHIK BUOUPAETHCS 32 TUHAMIYHOIO BAaHTAKOMIAHOMHICTIO

1
C=R 60 hp’
10° k&

ne Rn - mpuBecHe HaBaHTa)KCHHS Ha IMIMIUITHUK, SIKE€ BU3HAYAETHCS 3a (DOPMYIIOH0:
R, = (VXF, + yF, )k,

(tyr V - xoedimient oOeprtanHsi; V=1 - komum o00epTaeTbcs BHYTPINIHE KUIbIIE
nigmunauka 1 V=1,2 - ko 06epTraeThest 30BHIINIHE KiTbIE TiAMUITHIKA);

X 1y - Koe(ili€eHTH, BIAMOBITHO, PaIiaJIbHOTO i OCbOBOTO HABAHTAXKCHHS,

k; - koedimienT Oe3nekn (ky;=1,1 - UIg MIMIUITHAKIB BEIy4Oro Bajia TOJIOBHOI

nepenadi; k;=1,25 - 1y OiAMMIHUAKIB MPOMIXKHOTO Bana; k;=1,4 - nys miamUImHUKIB
KOpoOKu nudepeHniiana);

N, - PO3paxyHKOBa 4aCTOTa OOEPTaHHs, XB ™

9,55V, U, , .

np = k— - JI M AOIWITHAKIB BEAYYOTO BaJia,
9,55V, , .

I"Ip = k— - JJId IMAIIUITHUKIB BEACHOI'O BaJlia,

K
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V,, =(0,4..0,6)V, .., - CEpeIHs MIBUIKICTh PyXy aBTOMOOGLIISE;

h - KiTBKiCTh TOMWMH POOOTH TiAMIMITHUKA,

o>,
3,6V

cp

(TYT S - HOpMOBaHUH MTPOOIT ABTOMOOLIIS, KM).
[Ipy BHU3HAUEHHI OCHOBOTO HABAaHTAXEHHA HA MIAUMIMHUK F, HEOOXigHO
BpaxoByBaTH OChOBY CKJIaJ0BY Bif Fr, sika mpubmmsHo piBHa (0,83... 1,00)F;:

F,=F, +(0,83..1,00)eF,,

e e - TapaMeTp OCbOBOTO HAaBAHTAKEHHHI.
Buxoasun 3 oTpuMmaHOi NMHAMIYHOI BAHTAXKOIITHOMHOCTI, 3a TaOJHIISIMU
BUOUPAETHCS HEOOXITHUM MIAIIUITHUK.

5.5.2 Baju rosioBHOI mepegadi po3paxoByTh HA MIIHICTH I JKOPCTKICTh
i Ji€l0 MAKCMMAJIbHO MOKJIMBOI0 00€pTOBOr0 MOMEHTY

CyTb po3paxyHKy Ha MIIHICTh 200 TaKk 3BaHOTO YTOUHEHOT'O PO3PaXyHKY BajliB
MOJIITa€ 'y BU3HAUEHHI KOEQIIIEHTIB 3amacy MIIHOCTI IpH 3TUHI N, 1 KpydeHHi N,
(OCKUIbKM Balii TOJIOBHOI Iepejadi MpaIioloTh Ha KPYYEHHS 1 3TMH), a TaKOX
CHUIBLHOTO KOediII€HTA 3aracy MIIHOCTI N y HEOEe3MeYHOMY CIYEHHI.

HebGe3neune clueHHs BU3HAYAETHCSI T€OMETPUUHOI0 (POpMOIO Bajia 1 OyBae, siK
MPaBUJIO, Y MICII TIEPEXOY BiA OJHOTO JAiameTpa N0 JIpyroro (rairesni) abo Mmicii,
ocnabIeHOMY IIMTOHKOBOIO KaHABKOIO, OTBOPOM YU IUTIIIAMH.

KoedimienT 3amacy MIIHOCTI NMpU 3TMHI Na BU3HAYAETHCA 3 YpPaxyBaHHIM
3MIHU HAMpyT MO0 CUMETPUYHOMY LIUKJIOBI 32 (POPMYJIOIO:

_ O-—lgnﬂ

k,o,

o 1

Jie 0, - TpaHuIlsd BUTpUBaiIoCTI Matepiany Bana (o_,=(0,5...0,65) o; - ans geropanux
TEpMOOOPOOICHUX CTANIEH);

&, - KoeIllieHT, 110 BPaxoBYe SKICTh OOpOOKM TMOBEPXHI Bajla MPU TOHKOMY
oOTouyBaHHI 1 nuUTiQyBaHHI, SIKI 3aCTOCOBYIOTHCS Jisi OOpOOKHM BajiB TOJOBHOT
nepenadi (£, =0,75...0,8);

/3 - macmTabHmii KoeditieHT, st BaiiB 3 giamerpoM 30...60 MM BiH piBHOMIPHO
3menuyetbes 3 0,70 o 0,56;
K, - KoeQillieHT KOHIICHTpAIlii HAPYXCHb Y PO3PaXyHKOBOMY CiUCHHI 3aJIC)KUTh

BiJl PO3MIPIB CIYEHHS 1 XapaKTePUCTUK MaTepialy;
M

o, = _W32 - pO3paxyHKOBe HarpyxkeHHs 3THHY (TyT Wo - 0CbOBHII MOMEHT OIOpPY
0

ClYEHHS Baja).
KoeditienT 3anacy MiIfHOCTI PU KPYyUEHHI BU3HAYAETHCS 32 (HOPMYJIIOLO:
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T
:
n =-—_,

Tp

Je 7, - TPAHUIL TEKy4oCTi pH kpy4denHi, z; =(0,5...0,75) o7 ;
T
7, - PO3PaXxyHKOBE HANPYKEHHS KPYUCHHS, *P = W'
p
(tyT W, - ONSIpHUN MOMEHT OTOpPY CIUCHHS Bajia).
Mowmentu Wy 1 W, BU3HavaroThCs 3a GopMyliaMu 3ajeKHO BiJ] HAsIBHOCTI B
CIYEHHI TaJITei, IIITOHKOBOTO Ma3a, MIIIIIB TOIIO.
CrisibHM  KOE(]IIlIEHT 3amacy MIIHOCTI My HeOe3NmedyHoMy CiueHH1 Oyne

BU3HAYATHCS 32 (HOPMYIIOL0:

n:&z[n],
Nz +n?

ne [n]=1,5...2,0 - nomycTumuii KoedilieHT 3a1acy MilIHOCTI.

Po3paxyHOK BaJliB Ha )KOPCTKICTh BUKOHYETHCS aHAJIOTIYHO PO3PAXYHKY BaJliB
KOPOOKH MEepeMiHU IMepeaad KOJW BHU3HAYAETHCSA CTpija MporuHy f i KyT mepekocy
CIYCHHS BaJja j.

5.6 ’KopcTKicTh eJleMeHTIiB roJIOBHOI nepeaavi

XopcTkicTh  eJeMEeHTIB ToJIOBHOT Tmepenaui 3a0e3mnedye MPaBUIBHICTH
3aueryIeHHs i 3y04acTux KoJjic. Po3pi3HsaeTbes KyToBa i OChOBA JKOPCTKICTh BaJIiB.

Jlist  30UIbIIEHHS  KYTOBOI  JKOPCTKOCTI  Bajla OakaHO — MIANIMITHUKA
BCTAHOBJIIOBATH 3 000X CTOPiH 3y04acToro koieca, sSiK MOKa3aHO HAa PUCYHKY 5.7,0.
OpHak a1 BEQydOro Baja-IMIECTEPHI 1€ HE 3aBXKIM MOXIJIMBO, TOMY HaWJacTile
BOHA (ILIECTEPHS) BCTAHOBIIOETHCS KOHCOJIBHO, SIK IOKA3aHO HA PUCYHKY 5.7,a.

2) 6) B)

a B ,_I ¢ | d
. — - = > |t .

Pucynok 5.7 - Cxemu BCTaHOBJIEHHS 3y0UacTHUX KOJIC 1 MiAIIUITHUKIB
rOJIOBHOI Mepeayi

Jlns 3MEHIIEHHS KOHCOJI 1 30UIBIICHHS »OPCTKOCTI Baja IIiIIIUITHUKA
BEIy4OT0 BaJia BCTAHOBJIIOIOTHCS BEPIIMHAMH KOHYCIB HA3YCTPI4 OJUH OJTHOMY (JIUB.
puc. 5.7, a); MIMUIHUKA KOPOOKH AuQEpeHifiaia - BEpIIMHAMH KOHYCIB y Pi3HI
O0oku (auB. puc. 5.7, B).
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Pucynok 5.8 - Jlomyctumi
MIPOTHUHM 1 IEPEMIIIEHHS (B MM)
BaJIiB, IECTIPHI 1 KoJIeca
rOJIOBHOI Mepeadl y Tpbox
HaIpsMKax

Pucynoxk 5.9 - IlinBuieHHs
YKOPCTKOCTI FOJIOBHOT Mepeiayi
3a JOMOMOT'OI0 CHEIaTbHOrO
yrnopa 3 OpOH30BUM
HAaKOHCYHUKOM

[ligBuIIEHHS >KOPCTKOCTI By3Jla LIECTIpPHI
TOJIOBHOI Tepenadi OCSATAEThCS 301IBIICHHIM
Bigmami b, 3meHmeHHSIM KOHcom a abo
3MEHIICHHAM Biaaai a+b i c+d (auB. puc. 5.7).

JlomycTuM1 NPOTHHMU 1 TIEpEMIIIICHHS BaJIiB,
IIECTIPHI 1 KoJeca TOJIOBHOI Iepenadl y TphoX
HaIpsiIMKax MoKa3aHl Ha pUCyHKY 5.8.

Jlns  miABUIEHHS >KOPCTKOCTI BalliB B
OCbOBOMY HaIpsIMKY 3aCTOCOBYETHCS
MOTIEPETHIA HATAT MIAMIAIHAKIB, CYTh SIKOTO
noJiira€ 'y TOMY, IO TIpU  pEryJroBaHHI
MIIITUITHAKIB HE TUTBKH TIOBHICTIO YCYBAIOThCS
3a30pd MDK KUTBISIMH 1 TiJJaMHA KOYEHHS, ajie¢ U
CTBOPIOETBCS JICSIKE 3YCHIUIA, IO TMPHKUMAE
KUTBIIS JIO T1J KOYEHHS. 3HAYEHHS I[bOTO 3yCHUILIS
BU3HAYAETHCSI MOMEHTOM, HEOOXITHUM  JTHS
MpOBEpTaHH Bana, AKUM ckiaagae 2.4 Hw.
[lonepenHiii HATAT MIABUILYE KOPCTKICTH B
OCbOBOMY HAIPsIMKY Y JIBa pa3H.

JIJist  TiABUINEHHS KOPCTKOCTI TOJOBHOI
nepeaadl 3aCTOCOBYIOTBCS 30KpeMa CHelliaibHi
yIoopu fAK TIOKa3aHO Ha PHUCYHKY 5.9, 110
OOMEXYyIOTh 3MILIEHHS BEACHOrO0 Kojeca, a
TakoK TnependayaroTbes pedpa B Kaprepl
roJIOBHOI Tmepenadl abo Ha HOro OKpeMHUX
noBepxHsAX. llomoxeHHs ymopa, sKAW Mae
OpOH30BUII HAKOHEYHHUK PETrYJIOE€ThCS. 3a30p Ha
PUCYHKY 5.9 moKa3aHWil TPy HEPYXOMOMY CTaH1
aBTOMOO1IIA.

5.7 JAndepenuian. IlpusHavyeHHss, BUMOrH, kjacudikanisa i KOpOTKHH

aHaJi3
Hudepenmian -

MEXaHI3M TpaHCMICii

aBTOMOOLIS, SKUH  PO3MOIIIISIE

MiJIBEICHUH 10 HHOTO OOCPTOBHI MOMEHT MK BHUXITHHMH BaJlaMH 1 3a0e3mnedye ixX
oOepTaHHS 3 PI3HUMH KyTOBUMHM IIBUJIKOCTAMHU (TEPMIH CTaHAAPTU30BAHUM).

J1o KOHCTpYKIIi nudepeHiiiajia BUCYBalOThCS TaKl BUMOTH:

- 3[1MCHEHHS TPOMOPIIIHOrO PO3NOALITY 00EpTOBUX MOMEHTIB MK 1KCaMu a0o
OCSIMU; JJIsI TIJIBUIIICHHS MPOXi1THOCTI aBTOMOOLIS PO3MOA1I MOMEHTIB M0 OKPEMHX
KoJIecax 1 MOCTaxX Mae 3/11MCHIOBATUCS MPONOPUIAHO X BEPTUKAIBHUM PEAKIISIM;

- 3a0e3me4yeHHsl Pi3HOI YacTOTH OOEpTaHHS BEAYYUX KOJIC IpPH TMOBOPOTI
aBTOMOOLJISA, pycl HOTO TI0 HEPIBHIHM T0PO31 Ta B IHIIMX BUIAIKAX;

- HeBenuki rabaputu (CyBOpe JOTpUMaHHA TabapUTHUX PO3MIPIB Mae
0CcOOJIMBE 3HAYEHHS, OCKUTbKU AU(EPEHIIa MOHTYIOTHCS MEPEBAXKHO B CEpEIUHI
(BIOBHOI TIepeaadi abo po3aaBaibHOT KOPOOKH);

- 3arajpHi BUMOTH (uB. m.2.1).

81



3ane)XHO BiJ MICIIsl BCTAHOBJICHHSI, qudepeniianu OyBaoTh:

- MDKOCBOBUMH (SIKIIO BOHU PO3MOJAUISIOTH TOTYXHICTH MK BEIyYUMH
MOCTaMH);

- MDKKOJIICHUMHU (SIKIIIO PO3MOJAUI MOTY>KHOCTI BHKOHYETHCS MDK BEIyYHUMU
KOJIECaMM );

- MDKOOpTOBUMHU (pO3MoAlT BiIOYyBaeTbCcsl MK OopTamMu  CHEIlaIbHUX
0araTonpuBOIHUX aBTOMOOLIIB).

3a KOHCTPYKIII€EI0 OCHOBHUX €JIEMEHTIB Au(epeHIliain MOIIISI0THCS Ha:

- IIECTEePIHYACTI;

- KyJIauKOBI;

- YepB’AYHI;

- 3 MEXaH13MOM BLJTLHOTO XOTY;

- BickoMmypTH (sIK gudepeHITianm).

3a xapakTepoM pO3MOAUTYy O0EpPTOBOIO MOMEHTY MK BHUXIIHMMH BajamMHu
nugepeHiiany AUIAThCS Ha:

a) cuMeTpuyHi (0OEpTOBHII MOMEHT pPO3NOJAUISETHCA MOPIBHY, HAINPHUKIA,
aBTomMo011s BA3 “Hupa”);

06) HecumeTpuuHi (0OEpTOBUI  MOMEHT MK  BHUXITHUMH  BaJlaMH
PO3IOIISAETHCS Yy  CIIBBIIHOIIEHHI OJM3bKOMY JIO0 CITIBBIJIHOIIEHHS BaroBHUX
HaBaHTaX€Hb Ha BIAMOBIIHI Beaydl Moctu. Hampukian, B aBTomo0ias YPAJI-4320
et posnoain ckiaangae 40 va 60%);

B) OiokoBaHl (3 MNPUMYCOBUM OJIOKYBaHHSIM a00 CcaMOOJIOKYBAaHHSM,
Harnpukiaa, B aBToMooinst MA3-7310, komicHa gopmMyra sikoro 8x8 uu BickomydTa y
Fiat Cupe).

MixocbkoBi qudepeHianTd MOXyTb OyTH CHUMETPUYHI 1 HECUMETPHUUHI (puC.
5.10).

MixkomicHuit audepeHiian cxema sSKOro IoOKa3aHa Ha pHUCYHKY 5S.11
CUMETPUYHUMA, TOOTO KUIBKICTh 3yOIIB MIBOCEBUX 3yOUaCTHX HIECTIPEHb PIBHI MIXK
co00I0 1 Yy BHUIAJKy HEBEIUKOTO BHYTPIIIHHOTO TEPTS PO3MOILISLE OOEPTOBHIA
MOMEHT TIOPIBHY MIXK OCSIMHU:

z,=12,,T,=T,=0,5T,.

6) B) r)

Pucynox 5.10 — Illecrepinuacti audepeHItianm:
a, 0 — CHMEeTpUYHI1; B, T — HECUMETpU4Hi; 1 — Kopmyc; 2 — careniT; 3, 4 — mecTepHi
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[Ipu npsiMoniHIHHOMY pyci aBTOMOOLIS
no piBHIA Jopo3i (puc. 5.12, a) xomeca mocra
MPOXOMSITh OJHAKOBI IIISAXH, OOEPTAIOTHCS 3
OJHIEI0 1 Ti€H X MBHUAKICTIO. [Ipu 1bOMY
Kopryc audepeHiiiaga, caTeaiTd 1 IIeCTepHi
obepraroThes gk onaHe nute. CaremTtu 3 He
00epTaroThCs HABKOJIO CBOIX OCEH, 3aKIIMHIOIOTh

Pucynok 5.11 - Cxema OCBOBI IIECTEPHI 4 1 HA 00UBa BEAy4YHX Kojeca
CHMETPHYHOTO KOHIYHOTO IIePEIaf0OThCS OJTHAKOBI KPYTHI MOMECHTH.
nudepeniriaia

Pucynok 5.12 — Po6ota audepeHniiany nmpu pyci aBTOMOO1IS:
a) — Mo npsMiii; 0) Ha moBopoTi; 1,4 — mecTepHi; 2 — KOpmIyc; 3 — caTemiT; 5 — MiBBICh

[Ipu moBopoTi aBTOMOOUTS (puc. 5.12, 6) BHYTpINIHE IO BIJHOIICHHIO 0
HEHTPY IMOBOPOTY KOJIECO, 3ycTpidae Oinbiimii omip pyxy. [Ipu npomy caremitu 3
MOYMHAIOTh 00epTaTHUCS HABKOJO CBOIX OCEH 1 MPUCKOPIOIOTh 00€pTaHHS IIECTEPHI
MiBOCI 30BHINIHBOTO KoJieca. B pe3ynbTaTi mpuBigHI Kojieca 00epTarOThCA 3 PI3HUMU
IIBUJIKOCTSIMHU, 1110 1 HEOOX1THO TIPH PYCi HA IIOBOPOTI.

[Ipu pyci aBTOMOOUIS MO HEPIBHIM TOPO31 BeAyUl KOJeca TaKOXK 3yCTPIUaloTh
pi3HI OMOpPU 1 MPOXOJATH pI3HI LUISIXW. BignoBigHO A0 LBOro AuQepeHiial
3a0e3nedye iM pi3Hy MIBHIKICTh OOepTaHHS 1 KOYEHHS O€3 MPOKOB3yBaHHS 1
OyKCyBaHHS.

Tomy, SKII0 OAHE 3 KOJIC MOYMHAE OYKCyBaTH, TO JpYyre 3yMUHSIETHCH 1
aBTOMOO1JIb TIEPECTAE PyXaTUCH.

JIns miABUINEHHS MPOXiJHOCTI aBTOMOOUIA B yMOBaxX, KOJIM TpaBe abo JiiBe
KOJIECO TMOMNajae Ha CIM3bKUNH (PYHT 1 OYyKCye, 3aCTOCOBYETHCS MEXaHI3M s
OmokyBaHHs AudepeHiiiana, sIkuid 3acTaBisie 00uIBa BEIydnx Kojieca oOepTaTucs 3
OJIHAKOBUMHU KYTOBHUMH IIBHJIKOCTSIMH 1 A€ MOJIMBICTh TMOBHICTIO BHKOPUCTATU
34iMHY Bary, 10 IPUIIAJa€ HA BEIyYUH MICT.

Jlnst mpuknady, 34iMHI SIKOCTI OAHOTO Kojeca Hu3bKi (¢,,=0,1), a y npyroro
BUCOKI ( ¢,,,=0,8). Toai npu audepeHiiarbHOMy MPUBOJII MAKCUMaJIbHA CUJIA TSITU HA
KoJiecax OyJie cKiajaTu:

P

k max

= G3l¢¢min = 0’1G31¢ ’
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ne G,, - 34uilmHa Bara aBTOMOOLIIS.

Akmio 3a010KyBaTH MiBOCI, 100 Beaydl KoJieca MpalfoBajid CIUIBHO HIOH
3’enHaHl MK COOOI0 KOPCTKHM BajioM, MaKCHMaJlbHa CHJIa TATU 30UIBIIUTHCS 3a
PaxyHOK BUKOPHUCTAHHS CHIIM 3YEIUVICHHS JPYroro KoJjieca, SKe 3HaXOIUThCS B OLIBII
CIPHATIMBUX yMOBaX. TakkMM YMHOM, TP OJIOKOBAaHOMY IIPHBO/II:

I:)k max 0’563q(0min + O’Squwmax = 0,4563,4.

3 piBHSHHS BHJIHO, IO B PE3yJbTaTli MOBHOTO BHKOPUCTAHHS 3YIIMHOI Baru
MaKCUMaJbHEe TATOBE 3yCcwiUIs 30umbmumnocs B 4,5 pasu. Tomy B aBTOMOOUISIX
BHCOKOI MPOXIJHOCTI, 3 METOI0 TMOKpAIIeHHS TATOBUX 3YCHIIb, 3aCTOCOBYIOTHCSA
OsoKkoBaHi UG epeHIiany.

HaiiGinpm mpocTuM crmocoOOM TOBHOTO OJIOKYBaHHS € OJIOKYBaHHS 3a
JIOTIOMOT010 3y04acToi abo mtudroBoi Mmydtu. OgHaK MOCTIHHUNA PyX 3 BKIIOUEHOIO
MYy(TOI MOK€ MPU3BECTU IPU MOBOPOTI ABTOMOOWIA 10 [HTEHCUBHOTO 3HOIITYBAaHHS
IIMH Y4 MTOJIOMKH MTIBOCEH.

Panime Oyso BiJA3HAYEHO, 110 3aCTOCOBYIOTHCA TaKOX CaMOOJOKYHOUl
mudepenmianu. Judepeniianm, B IKUX caMOOJIOKYBaHHS 3J1HCHIOETbCS BHACIIIOK
30UIBIICHHS BHYTPIINIHBOTO TEPTs, HA3UBAIOTHhCA AUdEpEHIiaaMu 3 ITiABUIISHUM
BHYTPIIIIHIM TePTAM. Y BHUIMAJKY 3aCTOCYBAaHHSI TAKOTO MEXaHI3My MOMEHTH Ha Bajax
NpUBOJA BEAy4YMX Kouic (abo miBOCSAX) MpHU iX BIJHOCHOMY 0OepTaHHI OyAyTh
HEOJ/IHAKOBI. iX CITIIBBIJHOIICHHS 3aJ€KUTh BIJl MOMEHTY BHYTPIIIHBOTO TEPTI Y
nudepeniiani.

Buxopuctanas TATOBOro 3yCHMJUIA BEAYYMMH KOJIECAMH  OLIHIOETHCA
Koedimientom 010KyBaHHS K; :

r

_Tz _Tl _T_
T,+T, T,

k§

ne 71 - o0epToBUif MOMEHT Ha 30BHIIIHIN (3a0irardiii) mBoci - MEHIINH;
T, - 00epTOBHMiI1 MOMEHT Ha BHYTPIIIHIH (BIACTar0OUiil) MBOCI - OLIBIINIA;
T\=T>-T1 - MOMeHT TepTs B nudepeHiiani;
To=T>+T1 - 06epTOBUII MOMEHT Ha KOPOOIIl AudepeHIriaia.
[Ipu BiACYTHOCTI BTpaT Ha TepTsa B MexaHizMmi audepeniiiana 7,=0 omxe k;=0.
VY TakoMy BUMNAAKy TpaHWYHA CHUJIA TATH aBTOMOOLIS 10 3UCIICHHIO 0e3 OyKCyBaHHS
OJTHOTO 3 KOJIIC MOXe OYTH JTOCSATHYTA JIUIIE MTPU OJHAKOBUX BEIUYMHAX ¢ ITiJT yCiMa
BEIyIUMH KOJICCAMH.
[Tpu noBHicTiO 3a010k0BaHOMY nudepenttian 7,=7, 1 koediieHT OJOKYBaHHS
mugepenuiana k;=1,0.
30unbIeHHs KoedimienTa OJOKyBaHHS K€ MMPU3BOIUTH JI0:
- ONITUMAJILHOTO BUKOPUCTAHHS CHJIM 3YETVICHHS BEIYYHX KOJIIC 3 TPYHTOM;
- 30LIBIIICHHS TATOBOI CUJIH;
- MIOKPAIEHHIO MTPOX1THOCTI aBTOMOO1JISI.
OpHak Mpu BUCOKUX 3HAYCHHSX K
a) TOTIPIIYETHCS KEPOBAHICTh AaBTOMOO1JIS;
0) 3pocTae 3HOITYBaHHS LIWH;
B) 301IbIIY€ETHCSA HABAaHTAXKEHHS HA OJJHY 3 MIBOCEI;
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T') 3HIKYETHCSA KOe(PIIIEHT KOPUCHOI 1T Iepemadi.

3anexxHo BiJ BenmnuuHU K; nudepeHiianm OyBaroTh:

- 3 MaJIUM BHYTpIIIHIM TepTsaM (mmectepingacTi) k; =0...0,2;

- 3 MJIBUIIICHUM BHYTPIIIHIM TepTaM (KysiaukoBi) k; =0,21...0,7;

- 6;10koBaHi (uepB’siuHl, My(pTH BUTBHOTO X011y, BickomydTtn) k;> 0,7.

s cuMmeTpudHOTO AudepeHIliaza MOMEHTH Ha MIBOCSX BHU3HAYAOTHCS 32
dbopmynamu:

T T . ..
T, = EO - Er =0,5T,(1-k,) - 3a0iraroya miBBICB;

T T : iBBi
T, = Eo + Ef =0,5T,(1+k,) - BiCTaroua MiBBICh.

3 npyroi ¢opMyiud BHAHO, IO MOMEHT TepTs 1y 30UIbIlye MOMEHT Ha
BIJICTar0Y41il miBOCI.

Hecumerpuuni audepeHuiain OyBalOTh 3 KOHIYHMUMHU 1 WIHAPUYHUMHA
mecTipasiMu. Ha pucyHky 5.13 mnokasanuii HecuMeTpuuHHMA audepeHiiail 3
KOHIYHUMU HIECTEPHSIMM, SIKUI 3aCTOCOBYBABCS Ha MOTOLMKIaX “/lHenp”.

/" Jnst moniOHuX AudepeHIianiB MOMEHTH Ha
M1BOCAX BU3HAYAIOTHCS TAKUM YHHOM:

K 1 - Ha 3a0irarouiif oci (MEHIIHH):

--
Z Z

T,=—2—(T,-T,)=—2-T,(1-k,);

-kfl\ 1 Zl+22(0 r) Zl+22 o( 0)

PucyHoK 5.13 — - Ha BIJCTaro4ii oci (OLIbLINI):
Hecumerpuunuin
mudepeHIrian 3 KOHIYHUMH T, =2 (T, +T,)= LT (1+k,),
LIECTEPHIAMHU 4Lt 4L+17
ne Z; | Zp - KiIbKICTH 3y0iB BIAMOBIZHO Ha

3a0irarouiii 1 BIICTAIOU1i OCSIX.
Jist cumeTpuyHOTO IUdEepeHIiana 21=2,, TOMy
Zl ZZ

= =0,5.
2,+2, 7,+1,

VY nudepenuianax 3 MEXaHI3MOM BIJIBHOTO XOy TSTOBE 3yCHIIISI BU3HAYAETHCS
TIJIBKH 3YIMTHOIO Barolo, 110 MPUIAJA€e Ha KOJIECO, IKE HEe OYKCY€E; TATOBE 3yCHIUIS HA
3a0iraro4yomy KoJieci He MOXke OyTH BUKOPHUCTAHE.

5.8 Po3paxyHok nudepenuiana

[Ipu po3paxyHky miectepiHdacToro audepeHiiiaia 3 KOHIYHUMH MIECTIPHIMU
HEOOX1THO BUSHAUNTH:

1) Moxymb miecTipeHb qudepeHitiana;

2) THCK Ha BICh CaTeNiTa B CaTeITi;

3) THCK Ha BICh caTeniTa B KopooOi nudepeHiiiana;

4) TUCK Ha TOPIII caTeiTa;

5) TUCK Ha TOp1Il IECTIPHI MiBOCI.
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OCKUIbKM KOXKHHMM CaTeNIT Tepeaac HaBaHTKEHHS dYepe3 JBa 3yOIl, TO
MOJyJIb B CEpPEeIHbOMY CIYeHH1 (CepeiHiil MOJyNib) BHU3HAYAETHCS, BUXOIIUYH 3
MaKCHMaJIbHOTO 00€pTOBOIO MOMEHTY, 3a (JOPMYJIOL0:

Me, ., Ur (14K; ) yekek,
0, 85[0']% Qw2

tm

ne Ke 1 Ye - koedillieHTH, BIAMOBIIHO, HABaHTaKEHHS 1 hopMu 3y0a;
J - KUIBKICTh CaTeJIiTIB;
2,=10... 14 - xinbKicTb 3yOIIiB caTeiTa;
K, - auaamiunmii KoeilieHT;
[c].., - AOIlyCTHMa HaNpyra, BU3HAYa€ThCs 33 (HPOPMYIIOIO:

(o] _ op,, _ 2100...2600
Fom g 1,75..2,2 '

Fem

(TYT Of,, - TPAHULS HANPYKEHHS; S¢,, - Koe]ilieHT Oe3meKkn);
v, - KoedimieHT mupunu 3youyacroro Binng (v, =0,15...0,35);
ks - KOe(ILIEHT OJIOKYBAHHS;
U, =uu,u, - TepeJaTHe 4YHCIO TpaHcwmicli (TyT u.,u,u, - TIEpeJaTHI YHCIA,
BIJIMOBIJTHO, KOPOOKHU MIEPEMiHU TIepeiay, 10AaTKOBOT KOPOOKHU 1 TOJIOBHOT Mepeiadi).
Ha pucynky 5.14 mnokazaHa KOHCTPYKIlisi audepeHiiaiia Ta 3a3HadyeHl
napameTpH HeOOX1JIHI JUIsl pO3paxyHKY CaTEeNITIB.

d

ik {

T

dy
dsy
)

8

Pucynox 5.14 - Koncrpyxkiis nudepeniiiaia

Tuck Ha Bich caresiTa B CaMOMYy CaTelliTi BU3HAYAETHCS 32 (hOPMYIIOH0:

_ MemaqunT .
o =———
r,qld,
- TUCK Ha BICh caTeJliTa B KopoO1l audepeniiiana - 3a popmMynoro
o, = MemaqunT .
2 = ’
r].qlldO

- TUCK Ha TOPII caTesiTa - 3a GopMysioro
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AM U 77
rq;r(d2 d )

o, = tga coso;;

- TUCK Ha TOPII MBOCEBOI MIECTIPHI - 32 (PopMyII010

Mtgacos d,,
rr(d; -d;)
Jie Iy - pajilyc cepeIHbOoi TOYKH OCI caTeliTa B KopoOll audepeHiiiana;

I'; - pajilyc CEpeIHbOI TOUKH caTelliTa; a

0. - KYT 3a4eIlICHHS;

AT - KOEPIIIEHT KOPUCHOI A1l TPAaHCMICIT;

do - miameTp oci caremira;

d; - miamMeTp TOPIIEBOI OMOPHOI MOBEPXHI CATENITa;

d; i d3 - BigmOBiMHO, MEHIIMIA 1 OUTBIIMIA JiaMETPU KOHTAKTHHX IOBEPXOHB
MIBOCEH MIECTIpHI 3 KopIycoM audepeHiiiana,

lil; - noBxMHA oOci caTeniTa, 110 MPHUIIaae BiMOBIIHO Ha CATENIT i KOPITYC.

[Ipu BKIIIOUEHHX TMEPIIMX Mepeaadyax, MaKCUMaJIbHOMY 00€pTOBOMY MOMEHTY

M, | K, =0 IOMyCTHMI THCKH HE MalOTh [IEPEBHUINYBATH 0, =0, =0, =0, =70 MIla.

5.9 IliBoci, kapaaHHi nepexavi NpuBoOAA

5.9.1 Ilepenaua 06epTOBOr0o MOMeHTY Bia AudepeHiaga HA BeAy4i KoJieca
MO:Ke 31ICHIOBATUCH 32 I0IIOMOI'010:

a) miBocei (y NpUBOJIl HEKEPOBAHUX KOJIC 13 3aJIEKHOIO M1JBICKOIO);

0) KapJaHHUX Iepeaayd 3 aCHHXPOHHUMHU KapJaHHUMH apHipaMu (y NPUBOAI
HEKEPOBAHUX KOJIIC 3 HE3aJIEIKHOIO IMiIBICKOIO);

B) KapJaHHMX Mepefad 3 CUHXPOHHUMH IIapHipamu (y MPUBOAI KEPOBAaHUX
KOJIIC).

OckiabKM KapAaHHI Tepefadl po3risaaanucs paHilie, TO Jaji MOBa IIiJie Ipo
MIBOCI - BaJH, SIK1 3’€IHYIOTh 0€3M0CEPEIHRO Beayde KoJieco 3 audepenitiaaom (puc.
5.15).

[Ipu B3aeMoii BeIydnx KOJIIC 3 IOPOTOK0 Y TOUIll KOHTAKTY BUHUKAIOTH CHUJIH,
Kl CBOEIK) YEProl0 BHUKJIMKAIOTh 3THHAIBHI MOMEHTH. 3ajieKHO BIJI CTYICHS
CIpUIMaHHS ITUX MOMEHTIB MIBOCSIMU OCTaHHI YMOBHO JIUIATHCS HA:

a) HaIBPO3BAHTAXKEHI;

0) Ha Tpu ueTBepTI (3/4) po3BaHTaXKEH];

B) IOBHICTIO PO3BAHTAXKEHI.

KoHCTpyKIiiHO 11€ JOCSTaeThCsi 3a JOMOMOTOI PI3HOTO BHKOHAHHS
HIJIIMITHUKOBUX BY3JIB (30KpeMa pPO3MILIECHHS MiJIIUIHUKIB), SK TMOKa3aHO Ha
pucynkax 5.16,5.1715.18.

[ToBHICTIO po3BaHTaXeHa MiBBICh (AuMB. puc. 5.16) BUKOPHUCTOBYETHCA Y
BAaHTAKHUX AaBTOMOOUISAX. 3aBISKH TOMY, IO MiJIMIUIHUKA JIEI0 PO3HECEHI,
3TWHAJbHI MOMEHTHM Ha TMIBBICh NPAKTUYHO HE [IIOTh, a CIPUHAMAIOTHCS JIHIIE
KapTepoM (Xoua, BHACTIJOK HECHIBBICHOCTI MAaTOYMHU 1 TIBOCEH IIECTIpHI,
HEMEePIEHANKYJISPHOCTI (DIIaHIg 0 MiBOCI, MOXYTh BUHUKATH HANpPYTHd 3TUHY B
Mexax S...70 MIIa).
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yd
o ___E_ _f;

4 5 o6 W

4 5 6
TRIIIT777700707777777, G TIIIR00777, TIIII700700777,

B) r)
Pucynoxk 5.15 — IliBoci: B) — (ianiieBa; r) — 0e3daaHiieBa; HalliBpO3BAHTAXKEHA,;
MOBHICTIO pO3BaHTakeHa; 1, 3 — nUTIIOBI KiHIL; 2 — diaHelb; 4 — TIIUITHUK; 5 —
OaJsika, 6 — MiBBICh; 7— CTYIHUIIS

|
|
I
|

N

Po3BanTakeHa Ha Tpu 4YeTBEPTI MIBBICH (AUB. puc. 5.17) BIAPI3HAETHCA BIJ
MEePIIoi TUM, IO 3aMICTh JABOX MIIIIMITHUKIB CTOITh JUIIE OJUH. Y IIbOMY BUIIAJIKY
3TUHAJIbHI MOMEHTH BiJI CHJI B3a€MO/IIi KoJieca 3 JOPOT0I0 CIIPUHMAIOTHCSI OTHOYACHO
MIBBICCIO 1 KQPTEPOM BEAYUYOTO MOCTa. Taki cCXeMH MarOTh OOMEKEHE 3aCTOCYBaHHS
(JterkoBi aBTOMOO1J11 BUCOKOTO KJI1acy).

Pucynox 5.16 - [loBHicTio

PO3BaHTaXEHA MiBBiCh Pucynox 5.17 - Ha 3/4

pO3BaHTaXKEHa MiBBICH

HamiBpo3BaHTaxkeHa miBBICh (IuB. puc. 5.18) Ha 30BHINIHBOMY KIHLI MAa€
MKy, Ha $KY BCTAHOBJICHI MiAIIMIIHUKYK, PO3MIIIEHI Y BHYTPIIIHIA PO3TOYIII
KapTepa Beaydoro mMocta Jlo KIiHII TIBOCI KPIMUTHCS MATOYMHA KOJIeca, TOMY
3THHAJIBHI MOMEHTH BiJ CHJI B3aeMOJii Kojieca 3 JOPOro CIHPUHMAIOTHCS
Oe3mocepelHb0 MiBBICCI0. MOMEHTH BiJ BepTUKaNbHOI R; 1 mMO3mM0BXKHBOI Ry cui
HE3HaYHI, OCKUIBKH IUICYE @ BUKOHYIOTh MO MOXJIHMBOCTI MaiuM (auB. puc. 5.18).
HaTtowmicTe MOMEHT Bij] onepedyHoi cuiii Ry MOKe oCsTaTi BEIMKOTO 3HAYCHHS.
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[TonibHa cxema € HaAWUOUIBII MPOCTOIO 1 i
HIUPOKO 3aCTOCOBYIOTH Y JIESTKOBUX aBTOMOOLJISIX.

Y 3aranpHOMY BHIIQJIKy pPyXy Ha KOJIECO
TIIOTh:

- o0epToBHI MOMEHT BiJ TAroBoi Ik abo
raJibMiBHOI 7} CHII;

- TaroBa Py a00 rajbMiBHA P, CUIIH;

Pucynox 5.18 - Haris- - 6okoBa cuia Py, sika BUHUKA€E TIPH TOBOPOTAX
PO3BaHaTaXCHaA I11BBICH a0o 3aHOCAaX,

- Bara G1(Gy), sika mpumagae Ha Bexyduil mMicT abo BiAmOBiAHI iM peakmii Ry,
Ry, Rz.

Po3paxyHok miBOceli BHKOHYEThCSI Ha CTaTMYHY MIIHICTb, piamie -
BTOMJICHICTb.

5.9.2 Ilpu po3paxyHKy Ha MiLHICTb NOBHICTIO PO3BAHTAKEHOI MiBOCI
BHU3HAYAIOTHCS HANpYyTa Kpy4YeHHs 7 1 AeopMaliisd Opu KpydeHH1 6, OCKIJIbKUA HA TaKy
BICh JIi€ JIUIIIE 0OEPTATPHUN MOMEHT:

RX r-K TK max
Tmax = = !
W 0,2d°
Tl 180
mex Gl T

ne Rx - mo3mosixkus cuia [Rx=Pk(P.)];

W, - MOMEHT onopy Ci4eHHsI MiBOCI P KPY4EHH];

4

32
G=8,5-10* MIla - MOLyIIb IPY’KHOCTI IIPH KPY4eHHi (2-TO poy);
| - moB>KMHA MIBOCI;
d - miametp miBoCi;
T'kmax - MAKCUMAITLHUN 00€PTOBUN MOMEHT, OPIEHTOBHO MOKHA MPUAHSATH

- MIOJISIPHUI MOMEHT 1HEpIIi CIYEHHS;

Tema = 0,5M, UK, (14K, ).

K max emax

OTpuMaHi 3HaYCHHSI HE MalOTh MEPEBUIYBATH: 7., <500...700MlIla; 6., <8°
Ha 1 M TOBXXUHH MIBOCI.

5.9.3 IIpu po3paxyHKy Ha MilIHiCTh HaNiBPO3BaHTAaKeHOI MiBOCi (1B. puC.
5.18) po3rianaoThCs TPU XapaKTEPHI PEKUMU HABAHTAKCHHS

1) iHTeHCUBHE TaTbMyBaHHs (200 PO3TiH);

2) 3aHOC aBTOMOO1JISI Ha TIOBOPOTI;

3) nepei3n uepe3 Nepenikoy.

[IpuitmaeThcs, MO0 TMPU 1HTEHCUBHOMY TaJbMyBaHH1 (PO3TOH1) MOXJIHMBI TPHU
BapilaHTH:

a) BepTUKalbHa cujia Rz mae HaiOubmie 3Ha4eHHSI Rzmax (TIpU BIACYTHOCTI
JAHUX JJIs1 BUBHAUYCHHS Rzmax MOkHA TpuiHATH Rzmax=1,2-Rzem, A€ Rzen - cTaTHUHE
HaBaHTAXXEHHSI Ha KoJieca);

0) mo3a0BxHs cuia Ry Mae rpanuuHe 3HaYeHHS Rymax= Rzmax' @, 1e ¢=0,8;
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B) momepeuHa cuia BincyTHs (Ry=0 OCKiTbKM B MiCIll KOHTAKTy KoJyieca 3
nopororo Rx=R xmax).
JIJ1st TAKOTO PEeKUMY PyXy BU3HAYAETHCS €KBIBAJICHTHA HAMIPYTA:

c,, =No’ +4r%,
JIe HAaMPYTH 3TUHY 0 1 KpyYEHHs T BU3HAYAIOTHCS BIAMOBIIHO 32 POopMyIaMu:

2 2 2
o=a RXmax+RZmax; T:Rxmaer,
W W

o T

(Tyr W, =0,1d° - MOMEHT OIOPY CideHHs MiBOCI MU 3ruHi).

Ha pucynky 5.19 nokazana cxema po3paxyHKy MiBOCI MPU pycl aBTOMOOLIS Ha
MOBOPOTI. Y TakoMy pPEXHMI HaBaHTa)XCHHS, TOOTO MpU 3aHOCI aBTOMOOIIS Ha
MOBOPOTI BPaXOBYETHCS, MIO:

a) BepTUKaJIbHA cuila Rz Mae 3HaueHHs, 110 BIJINOBIAA€ MOBOPOTY aBTOMOOLIIS
abo 3aHocy Beayudoro mocta. IIpu 1mpomy, 10 lIEeHTpa Mac, sKi BIJHOCSATHCS 0
BEJly4Oro MOCTa, MpukiajeHa cuia R, =G,p'. Cuna Rz BU3HAYAETHCS OKPEMO IS
30BHIIIHBOTO (3) 1 BHYTPIIIHBOTO (8) KOJIIC:

h U
R, :Gz(o,5+g?(pj; R,=G,-R,,

ne Gy - Bara, 110 MPUTIAAA€ HA BEAYIHHA MICT;
hg - BECOTa IeHTpa Mac;
¢'=1,0 - monepeyHuii KOePIIieHT 3YETUICHHS KOJIIC 3 IOPOrOI0;
B - xomis KoJ1ic BEAy4oro MocTa;

3] monepeyHa cwia R Mae
Fy yr  Fg ) p Y

[ a I'PaHUYIHC 3HAYCHHA:
RY3 = Rqu),;
R, =R,¢"
_Rzn ‘ Rz' Yo quo
R -4
[ [ yu L o .
f//////////g///l/l//fl/////// ”—Ryn B) MO3JIOBXKHS CHJIa RX BiZCyTHS

(Rx=0 1 z=0).
JIJ1s1 TaKOTO pEeXKUMY HAIMpPYTH 3THHY
BU3HAYAIOTHCA  OKPEMO Il MiBOCEH

Pucynok 5.19 - Cxema po3paxyHKy
MiBOCI TP pycCi aBTOMOOLIIS Ha

ITOBOPOTI ) : . :
30BHIITHBOI'O 1 BHYTPIIIHLOI'O KOJIC!:
(RY3 My — R23a) . (RYe My + RZﬁ’a)
o,=———">, o,=—".
WO' WO'

[Ipu nepeizal uepes nepemKoay NpuiMaeThes, Mo:
a) mpu yaapi Kojieca y MEpemKody, sSKa 3HaXOIUThCS Ha J0pO031, BUHUKAE
BEpPTUKAJIbHA CUJIA!
Rzo = Raenkss

- Mem

ne Ky - Koe(]ilieHT TuHaMI4HOCTI (IuB. 1. 3.2.1);
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0) mo3noBxkHs Ry 1 monepeuna Ry cumu BigcyTHi (Rx=0; Ry=0).
JIJst IbOTO peXUMY PyXy BU3HAYAETHCS TUTHKHM HApPyTa 3THHY:

_Rya
Omax = '
W

(e

VY BHUKOHAHMX KOHCTPYKLISIX HAaMIBPO3BAHTAXEHUX IIBOCEH Hampyru
3HaxXOIAThCS Y MEXKaAX 0, =0, =0, =0, =000...750 MIIa.

Po3Mipn miBOCel BH3HAYAIOTHCS, BUXOMSYM 3 HAWOLIBII HEOE3MEYHOTO
BUMAJKYy HaBaHTaKeHHS. [liBOCI BUTOTOBIAIOTHCS 3 JIETOBAaHUX CTajeil Mapok
30XT'C, 40XMA, 40X 1 mignarotscs rapTyBanHio CBY.

Hlmimu miBoceidl po3paxoBYIOTbCA HA 3MHUHAHHS 1 3pi3, MOMYCTUMI HANpyru
BianoBiaHo: [o] =200 MITa, 7], =70 MIla.

[Tpu TpuBamniii ekcruryaTaliii aBToMOOUIS Y BaXKKHX JOPOKHIX YMOBaX MOXKYTh
BUHHUKATH TMOJIOMKH I1BOCEH BTOMJICHICHOTO XapaKTepy.

[TigmumHanKY mBocer 1 KoJIiC BUOMPAIOTHCS 32 CTATUYHUM HaBaHTAXEHHSIM,
110 MPHUITAIAE HA OJIHE KoJieco (auB. puc. 5.19):

R, =0,5G,.

[Hm cunu He MpUNAMAIOTHCS O yBaru, OCKUIBKM BOHU HeBenuki (Pg) abo
KopoTkowyacHoi aii (P, Py). Yactora oOepTaHHs MIJIIUIHUKIB BU3HAYAETHCS,
BUXOJISIYM 13 CEPEIHBOT IBUAKOCTI pyXy aBTOMOOLIIS.

TEMA 6 MOCTH

6.1 3aranapHi BIIOMOCTI

6.2 Beayui Moctu

6.3 KepoBanwuii mict

6.4 KepoBanwuii Beyuuii MicT

6.1 3araanHi BizoMocTi

MocToM Ha3WBa€EThCS BY30J1 aBTOMOOLIS, SIKMK 3’ €IHY€ KoJieca OJHIET 0Ci Mixk
co0010 1 yepe3 MiJBICKY 3 HECYUOI0 CUCTEMOIO.

Mict cnpuiiMae BiJ KOJIC CHUJM 1 PEaKTUBHI MOMEHTH, SIKI BUHHUKAIOTh Y
pe3yNbTaTi B3aEMO/11 KOJIIC 3 AOPOrOI0 Ta NEPENae ix MiAPEeCOPEHii YaCTHHI.

3a QyHKIIOHAIBHUMH O3HAKaMHU MOCTH AUISATHCS Ha:

- Bely4i;

- KEpOBaHi;

- KEpOBaHi BeayYl;

- M ATPUMYIOYI.

Benydi mMocTH 3acTOCOBYIOTBHCS B SIKOCTI 3aiHiX 1 mpoMmibKHUX. KepoBani
MOCTH, SK IIPaBWIO, TIEPEAHI, BCTAHOBIIOIOTHCS Ha BAHTAXHUX aBTOMOOLIAX.
BukopucToByIOThCA 1 33/1HI KEPOBaH1 MOCTH.
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KepoBani Bemydi MOCTH 3aCTOCOBYIOTHCS B SIKOCTI MEpPEAHIX MOCTIB Ha
Cy4yaCHUX TIEPEIHBOIPUBOAHUX JIETKOBUX aBTOMOOUISX, HA ITOBHOIPHUBOIHHUX
aBTOMOOWIISX, a00, pifIe, sIK TPOMIXKHI 1 3a/THI MOCTH.

[TinTpuMyrodi MOCTH BHUKOPHCTOBYIOTHCS SIK 3a7HI a00 MPOMIXKHI 3 METOIO
MIBUIIIEHHSA BAaHTAKOIIIHOMHOCTI aBTOMOO1JIS.

6.2 Benyui mocTn

Benyuuii micT - 1e, K MpaBuiio, MyCTOTUIa Oajika y sIKIM pO3MIIEH] BY3JIH
TpaHCMIcCii, 30KpeMa, ToJIOBHA Iiepefada, audepeHmian, mBocl. Begyuuit wmict
CpuiiMae 4depe3 MiANTUITHUKA MAaTOYMHHU KOJIIC BEPTHUKAIbHI, OOKOBI W IMO3IOBXKHI
peaxiiii, 1110 BUHUKAIOTh y TOYKaX KOHTAKTy KOJIC 3 OMOPHOIO MOBEPXHEI0, a TAKOX
pPEaKTUBHUIN TATOBUUA MOMEHT - Yepe3 MiJIIMITHUKK IIECTEpPHI TOJIOBHOI mepesadi, 1
pPEaKTUBHI TaJbMIBHI MOMEHTH, SKi BHHHKAIOTh B OMOPHUX JTUCKaX YU CyHopTax
raJIbMiBHUX Me€XaHi3MiB. MICT mepesae CHiM Ta MOMEHTH Ha MiAPEeCcOpeHy YacTHHY
yepe3 MO3J0BXKHI JIUCTOBI pecopu abo depe3 1HII HAIpaBJIsIlOYl TPUCTPOI 1 MPYKHI
CJIEMEHTH.

banka mocta Mae BiJIIOBIIaTH TAKUM BUMOTaM:

- HAJIMHO 3aXWINATH BiJ NMPOHMKHEHHS BOJIOTH, OpyAy 1 BiJ IOIIKOIKCHHS
MEXaH13MiB TPAHCMICIT pO3MIIIEHHUX y OaJIIl;

- MaTU BHUCOKY OPCTKICTh (MaKCHUMAaJIbHUW CTaTUYHUN MPOTHUH HE MOBUHEH
nepeBuIryBaT 1,5MM Ha METp KOJIii) I TOTO, 10 0 3a0e3MeunT HOpMaJIbHI YMOBU
po0OTH 3yO0UaTuX 3a4eryieHb 1 He CTBOPIOBATH JI0AATKOBI HAIIPYTH 3TUHY B MIBOCSX;

- 3a0e31mevyyBaTH 10CTaTHIN JOPOKHIN MPOCBIT;

- 3a0e3rmeuyBaTd JOCTYIl JO BCIX 3aKpIIUICHUX Ha Oalill MeEXaHI3MIB 1
MPUCTPOIB JIJIs1 0OCITyTOBYBaHHS Ta PEMOHTY;

- 3arajibH1 BUMOTH (1uB. 1. 2.1).

KoHcTpykuiiiHo Oanku Beay4MX MOCTIB MOXYTh BUTOTOBIIATHUCA 3a TphOMa
Kemamu:

1) cyminpHa mTaMroBaHa 3BapHa abo juTa Oajnka, B CEpPEeJHIM YacTUHI SKOI
KPIMUTHCS KapTep TOJIOBHOI Mepeayi,

2) Oaska yTBOpEHa KapTepoM TOJOBHOI TMepeaadi, B SKOMY 3allpecoBaHi
KOXYXH T1BOCEH;

3) Ganka 3 momMEepeYyHUM pO3’€MOM, YTBOPEHA KapTepoM TOJIOBHOI mepenadi i
KPHUIIIKOI0 KapTepa 3 THI3IOM i MiAMUIHUKA AudepeHIiiana, B Kl 3ampecoBaHi
KOXYXH T1BOCEH.

[Ipu 3acrocyBaHHI CYUUIbHOI OQJKM MOKHA JIETKO JE€MOHTYBATH TOJIOBHY
nepenavy sK OKpeMHid By30J1, HE TIOPYIITYIOUH TPH IbOMY PEryJIIOBaHb ITiIIITHITHUKIB
1 TUISIMU KOHTaKTy 3y0iB.

3BapHi, IITAMIIOBAHI 3 JINCTOBOIO METally Oaliku, MalTh MEHIIy Macy Ta
TEXHOJIOT1YHIII Y BUPOOHUITBI, HIK JIUTI, TOMY iX 3aCTOCOBYIOTh Ha JIETKOBUX 1
BAaHTAKHUX aBTOMOOLISAX MacoBoro BUpoOHHMITBA. Cdepa 3acTocyBaHHS JUTHX
OaJIoK - BaHTaXH1 aBTOMOO1JT1 BEJTUKOI BAHTAXKOT1JHOMHOCTI.

banka, yrBopeHa kapTepoM TOJIOBHOI Iepefadi B sKiH 3ampecoBaHi KOXKYXH
miBoced, HaJljeHa BHCOKOKO KOPCTKICTIO. bamku Takoro Tuiy y TMO€THAHHI 3
HAIIBPO3BAHTAXKEHUMH TMIBOCSAMH 3aCTOCOBYIOTH B  PsSiZii  MOCTIB  JIETKOBHX
aBTOMOOLITIB.
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banka 3 momepeyHrM po3’eMOM BIAMOBiIa€ BUMOTaM MacOBOTO BHPOOHHIITBA,
BITHOCHO MPOCTa y BUTOTOBJICHHI Ta CKJaJlaHHI, Ma€ HEBENUKY macy. J[o HemomiKiB
Takoi OaJdKd BIIHOCSTBHCS: HEMOXIIUBICTh CTBOPEHHSI TOMEPEAHBOIO HATATY
MIITAITHAKIB AU epeHIliana, MiJBUIICHUN IITyM, MOXKJIMBICTh BUTIKaHHS Macja IIo
po3’eMy. Iloai6H1 Ganku HEOOXiaHI MPU 3aCTOCYBaHHI IMIBOCEH BUKOHAHUX SIK OJTHE
I1JI€ 3 IIBOCEBUMH IIECTEPHSIMHU.

[TomepeaHKO PO3MIPH MOTIEPEYHOTO CIYCHHS 3BapHOI IMITAMIIOBAHOT OANKH abo
KOXKyXa IBOCI B MICI KPIMUICHHS PECOPH MOXHA BHU3HAYHUTH YEPE3 MOMEHT OIOPY
3TUHY 3a eMIIPUYHOI0 (POPMYIIO0:

ne M, - maca miapecopeHOi YaCTMHM aBTOMOOLIA, IO NPUNANA€E Ha MICT, SKUH

PO3IIISIIA€THCA, KT
| - Bimmanp Bif IEHTPAIBHOT IJIONIMHU KoJieca IO CEPEAMHU OMOPHOI IUIOIIAIKH

pecopu, MM.

[TonepeuHe ciueHHs TaKUX 0alOK 3MIHIOETHCS TIO JIOBXKHUHI - BiJI KPYTJIOTO Ha
KIHI[SIX JIO MPSMOKYTHOTO B IIEHTPaJIbHIN YaCTHHI.

Hanpyru B 6anii po3paxoByIOThCS AJI1 TAKMX TPhOX BUITAJIKIB HABAHTAKEHHS:

1) npu MakcMMalIbHOMY TSTOBOMY a00 TaJIbMIBHOMY 3YCHJLIIO;

2) npu 3aHOC1 aBTOMOOLIIS;

3) npu niepeizal yepe3 nepenikoy.

6.2.1 Ilpu aii MAKCHUMAJIBHOI CHJIM TATH a00 MAKCUMAJIBHOI TajibMiBHOI
cuam npuiimMaeThes, mo ¢=0,8; momepeuHa cuia P, BiacyTHa. MakcuManibHO
MOXKJIMBA CHJIa TATH a00 TaJIbMiBHA CHJIa HAa KOJIEC] BU3HAYAETHCS 3a (DOPMYJIOHO:

Pk(r) = ¢RZ max RX max !

ne R,.. - peakils Ha KOJeco, BHpaxyBaHa 3 BpaXyBaHHSAM IE€pPEPO3MNOJLTY
HAaBAHTAKEHHS MI)K MOCTaMU IIPH PO3roHi a00 raJbMyBaHHI aBTOMOO1JIA:

Gm,

Zmax —

~

Py
|
U
-
N
P

(tyr G, - A0Ji1 TOBHOI Baru aBTOMOOWIS siKa MpUMaZae Ha KoJjieca MOCTa, IO
pO3IIANAEThCS; M, - KOE(DILIEHT TEPEPO3NOLTy HABAHTAXKEHHA Ha Koyieca

MEPEHHOTO 1 33 JHHOTO MOCTIB, BU3HAYAETHCS 32 (hopmyiaMu

h
m,, =1% % - IS IEPEAHBOTO MOCTY,

h
m,  =1+2% . JUIS1 33IHBOTO MOCTY
k(’) a

y skux hy, a i b - xoopmunarti nedrpa mMac aBTOMOOiIs, a BEepXHi 3HaKW “+”

¢ 9

BIJTHOCSITBCS JIO PO3TOHY aBTOMOOLIIS, HUKHI1 - 10 TaJIbMyBaHHs);
Ha pucynky 6.1 moka3zaHa po3paxyHKoBa cxema OaJKu MOCTa Yy PEeKuMI
MaKCUMaJbHOTO TSATOBOrO (TajbMIBHOIO) 3YyCHJUIS. 3TUHAIbHI MOMEHTH, SIKI
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CTBOPIOIOTH CWJIH R, 1 R BIJIIIOBITHO Y BEPTHUKAIIbHIN (8) 1 TOPU30HTANIBHIH (2)

IJIOIIMHAX JOCATAI0Th MAaKCUMAaJIbHOTO 3HAUYC€HHS B cideHH1 |-/, y MicIl KpiruieHHs
pecopu (1uB. puc. 6.1.) 1 BU3BHA4arOThCS 3a (HOpMyIamMu:

X max

M, =I-R M, =l-g-R

Z max | Z max !

ne | - Bizictanb BiJ IICHTPAJIBHOI TUTOIIMHY KOJIeca JI0 MiCIs KPITUICHHS PECOPH.

PeaktuBHMIT 00€pTOBUII MOMEHT, CTBOPEHUN CHJIOIO TSTH, Ji€ Ha Oalky Ha
TUISHIT BIJ OCI IIECTEpHI TOJOBHOI Mepefadi M0 MICHs KpPITUICHHS pecopu (IuB.
puc.6.1) Bu3HaYa€eTHCA 32 (POPMYIIOIO:

Tk(r) = RZmax 'rk'

[Ipu kpyraomy TpyOuyacTOMy ciueHHI Oankd CyMapHUHL MOMEHT Yy
HeOe3MeuHoMy ciueHH1 (MICIi KpIMJICHHS Pecopu), 3TiAHO 3 TEOpi€r0 HANOUTBIINX
JTOTUYHHUX HANpyT, OyJe BU3HAYATUCA 32 (DOPMYIIOIO:

.. Mz:\/M:+M22+T§(z)'
A h a pe3ympTyloua Hampyra Yy MicCIl
) .
d == } KPIIJICHHS] PECOPH - 32 POPMYJIIOIO
LI \{./_ ! !
; L _M z/
P F Yor % T [ Toes = AN
My s ne W - ocboBUI MOMEHT OIOpPY
KpYTJ0ro Tpyo4aToro Cl4eHHs,
Hf l-'f d 4
- W =0,1D° l—[—j ,
r D
(tyr D i d - BigmoBigHO 30BHIMIHIN i
" 7 BHYTPIIIIHIN llaMeTp TpyOH).
d [Ipy  OpsIMOKYTHOMY  CiY€HHI
L g OaJIKi HaIlpyTy 3rUHY Y BEPTUKATBHUX 1
N TOPU30HTAJIBHUX TJIOIIMHAX
CKJIAJIat0ThCS. Tomy HEOOX1JTHO
7 "T ) CIIOYATKy IOpaxyBaTH MOMEHTH OIIOPY

CIYEHHSl 3TMHY Y JIBOX IUIOIIMHAX Ta
Pucynok 6.1 — Cxema cwur, siki miroth Ha  KpyueHHI0O Wyk. IloTiM Bu3HayaroTbCs
BEJIly4YUi MICT MMPU MAKCUMAaJIbHIN CHJII  HANpyrd o, 3TUHY 1 KPY4YeHHS T 3a

TSATH 1 TaJIbMIBHIN CHJII TA CIIOPH TakuMu (POPMyJIAMHU:
3TUHAIOYUX 1 00epTAIbHUX MOMEHTIB: 1 —
TATOBUU PEKUM; 2 - TaJIbMyBaHHS M, M, T
O-jz = S TE
6 We WK
(BH®—bh*) (BH®-bh°)
e W, =g W, ="z - MOMEHTH 3IHHY IPAMOKYTHOTO KOpOOYacToro

CIYeHHS, BITIOBIAHO, Y BEPTUKAIBHIN 1 TOPU30HTAIIbHIN TUTONIMHAX;
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(tyt H i B - BiANOBiIHO, 30BHIIIHI BUCOTA 1 MIMPHHA KopoO4acToro ciueHHs; hi b -
BIJIMOBITHO, BHYTPIILIHI BUCOTA 1 HIMPUHA KOPOOUYACTOTO CIYCHHS).

MoMeHT onopy Kpy4eHHIO I MPSIMOKYTHOTO CIU€HHS 3 OJIHAKOBOIO PUIIMHOIO
CTIHOK 0 BU3HAYAETHCA 3a (HOPMYJIOHO:

W, =2(h-5)(b-5)-,

ne hib - 30BHIIIHI pO3MipH MOMIEPEYHOTO CIYCHHSI.

6.2.2 Ilpu 3aHoci, K BUTHO 31 CXeMH Ha PUCYHKY 6.2, peakiiii y m0310BXKHiI
IUTONIMHI BIACYTHI. BepTukanbHi 1 TOPU30OHTANBHI peakilii, M0 iI0Th Yy TOUYIIl
KOHTAaKTy KoOJieCa 3 OIOPHOIO IUJIOIIMHOIO JJISi BHIIAAKy KOB3aHHS aBTOMOOLIA,
HaNpUKiIal, BIiBO BU3HAYAIOTHCS 32 (popMyIIoro:

- JIIs1 30BHIITHBOTO (JIIBOT0) KoJieca

h
RZ3 =Gi‘:0’5+ g%i|’ RY3 =¢R23;

- ISl BHYTPIIIHBOTO (TIPaBOTO)

hyo
RZ@ =G,' |:0)5_ géj|’ RY(; =(0RZ@;

ne G, =m,g - Bara, 1[0 IPUIIAJa€ Ha I-THIA BEIy4HUH MICT aBTOMOOLIIS;
»=1,0 - koedimieHT 3YeIUICHHS Kojeca 3 JOpOrol Mpu OOKOBOMY KOB3aHHI

(3aHOC1).
VY BUMNaAKy KOB3aHHS aBTOMOOUIS BJIBO 3TMHAJILHUIM MOMEHT Ha JIiBiii CTOPOHI
OaJIKu JTocsArae MaKCMMaJIbHOTO 3HAYCHHS B ciueHHI |-, ske BiAmoBigae 1eHTpaIbHIM
- TTOIIMHI ) 30BHIITHBOTO KQjIeca, a
1 RS 3TUHAJLHUNA MOMEHT Ha TIpaBid CTOpPOHI
11 Tasd Oanku - B ciuenni -1l - micri xpirmieHns
& W P N , pecopu (1uB. puc. 6.2). TaKUM YHHOM:
i NI =
e Aun g | M, =R ;i M, =R, 1+R, .
£ 8 f1n 1
Rere, Rorn Hanpyra 3runy mnpu 3aHoci Oyne
Wy om BUSHAYATHCS: - .
AT . - 110 30BHIIIHBOMY (JIIBOMY) KOJIeCl
| e 3a OpMYJI0I0
Ny om W - M,
Lysa t Fgan 52 W, ,
_.-Hﬂﬂﬂ
", s ne W, - OCbOBMHi MOMEHT OIOpY Y
BEPTUKAJIBHIN IUIONIUHI 1O CldeHHIO |-I;

- 10 BHYTPIIIHbOMY (IIpaBOMY)
Pucynok 6.2 - Cxema cui, sKi JIIOTb HA  goreci 3a (hopMyII0I0
BEY4Hil MICT [P 3aHOC1 aBTOMOO1IIS
BJIIBO 1 €MIOPU 3TUHAIBHUX MOMEHTIB
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ne W, - ocboBHIf MOMEHT OIIOPY Y BEpTHKaJIbHIN MuIoNTMHI 110 ciueHH:o |1-11.

6.2.3 Ilpu mnepeizai uyepe3 mnepemikoay BBAKAETHLCH, IO MO3A0BXKHI i
nonepeyHi CWJIM y TOYKAX KOHTAKTY KOJIIC 3 OMOPHOIO IUIOMIMHOIO BiJCYTHI, a
BEPTHKAJIBHI Peakiii J0CATaloTh MaKCUMaJIbHOTO 3HaYE€HHs BUXOJAYM 3 YMOBH R, K,,

ne k, - koedimieHT auHaMivyHOCTI (nuB. 1. 3.2.1). Emtopa 3ruHaroumx MOMEHTIB M,

BIJIMIOBI/Ia€ MEPIIOMY BUIAJKy HaBaHTa)KEHHS (IUB. UC.6.1), a HampyTra 3TUHY y MICII
KPIIUIEHHS] pECOPU BU3HAYAETHCS 3a (POPMYIIOL0:

8

M, R, Ik, 05Gik,

o
W W W

] 8 ]

[Ipu pyci aBTOMOOUIS 1O HEPIBHIM J10pO31 BEPTUKAIbHE MPUCKOPEHHS MOCTa
Moke nocsratd 3HadeHHs 10¢g. Tomy nuTi OanKu BEAyYUMX MOCTIB BaHTaXHUX
aBTOMOOWIIB, $KI MalTh BIJHOCHO BEJIMKY Macy IOBHHHI OyTH HepeBIpeHl 3
BpaxyBaHHSIM BJIACHMX CWJI 1HEpIIl MO3asK JWHAMIYHE HABAaHTa)XEHHS HAa MICT Bij
BJIACHOI MacH MOXE TMEPEBHIYBaTH CTaTMYHE HABAHTAXCHHS BIJ CWJIM Baru
M1JPECOPEHOl MacH.

3 1i€ro MeToro 0aaKka MOCTa YMOBHO JUIUTHCS BEPTUKAIbHUMH IUIOIIMHAMY Ha
okpemi AuTbHHUII. JJoOYyTOK Macu UX JUIHHUIIL MOCTA 1 3aKpIMJIEHUX HA HUX JIeTajel
Ta 3a/laHuX MPUCKOPEHb BU3HAYa€ BEJIMYMHY IHEPLIMHUX cuil Pj Ha miacTaBi SKHX,
OyAyIOTbCA €MIOpU 3TMHAIOYUX MOMEHTIB M.

3HaueHHs MOMEHTY Mj JnonmalTbcd 10 3HAYeHHS M, TpU PO3pPaxyHKY
HaIpy>KEeHb y MEPIIOMY BUMA/IKy HaBaHTa)KECHHS.

Marepianu, sKi 3aCTOCOBYIOTHCS JUIsl 0aJIOK BETy4YHUX MOCTIB:

- 3BapHa IITaMioBana 6anka - cranp 10, ctans 40 (HB 187...229).

- nuta 6anka - ctanb 30J1, 40J1, mogudikoBanuii koBkuit vaByn KY 35-10;

- KOKyXH miBocei - ctansb 45, 40X (HB 179...207).

OtpuMmaHi po3paxyHKOBI HaNmpyru He MOoBUHHI nepeBumtyBaty: [o] =300...500

MIla, [r],=150...400 MIla. MeHul 3Ha4eHHS BIAHOCATBHCS OO JIUTUX OAaJOK 3

KOBKOTI'0 YaBYHY, OUTbIII - 10 3BAPHUX IITAMIIOBAHMX 13 CTAJIL.

6.3 KepoBanuii micT

KepoBanuii MICT cKJIaja€ThCsl 3 OAJIKU 1 MOBOPOTHUX KYJAKIB, SIK1 3’€qHAHI 3
HEI0 IMIApHIPHO 3a JOMOMOTOI0 MIBOpHIB. [IOBOPOTHI Kynaku BUKOHAHI pa3oM 3
[EHTPaMH TIIIIUITHUKIB MATOUYMH KOJIIC 1 (PIIaHIISIMU JJ1S KPITUICHHS] OTIOPHUX JTUCKIB
YUl CYNOPTIB TajJbMOBUX MEXaHI3MIB CHPUMMAIOTh 1 TepenalTh Ha OaliKy
BEpPTUKAJIbHI, OOKOBI 1 TIO37I0BXKHI peakiiii, a TAKOK PEaKTHUBHI TaJIbMiBHI MOMEHTH
[0 BUHUKAIOTh B OMOPHUX JMCKAaX YW CYNOPTaxX TaJbMOBUX MEXaHI3MIB 1, SIKi
MePEeIa0ThCS Ha MAPECOPEHY YaCTHUHY Yepe3 €JIEMEHTH ITiIBICKH.

KepoBanuii MicT Ma€ 3a10BOJIHHSTH TAKUM BHMOTaM:

- 3a0e3meuyBaT CTad1I13aIliio 1 pO3BaJl KEPOBAHUX KOJIIC;

- 3a0e3mevyyBaTy HEOOX1/IHI KyTH IMOBOPOTY KYJIaKiB BIiepe] 1 Ha3a/l;
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- JIOMYCKAaTH TOHWXEHE PO3MIIIEHHS CHJIOBOTO arperary, Io J03BOJISIE
3MEHIIUTHA BUCOTY IIEHTPA MaC aBTOMOOLIIS;

- 3a0e3nedyyBaTd HEOOXiJHY KIHEMATUKY KOJIC MpU IX BEPTUKAIBHUX
MePEMIIICHHSX;

- BOJIOJIITU JIOCTaTHBOKO JKOPCTKICTIO 100 HE BUHUKAIM CYTTEBI 3MIHU
nedopmMaliii BiJl 3yCHIIb, K1 J1IOTh 3 00KY PYJbOBOI0 MEXaHI3MYy 1 peakiiii KOJIic;

- 3arajibH1 BUMoru (auB. 1m.2.1).

banka xepoBaHOro Mocta - 1€ MOKOBKa y ¢GopMi BOTaBpa, sIK MOKa3aHO Ha
pucynky 6.3. Ha kinmgx Oanku (opMyroThCsi OOOUIIKH MPSIMOKYTHOI (opmMu 3
oTBopamMu st mBOpHIB. Oci IIBOPHIB HaxWi€HI B TOMEPEYHId 1 MO3AOBXKHIN
IUTOIIMHAX I CTBOPEHHSI CTa01I13alliiHOT0 MOMEHTY 1 3MEHILIEHHS OTIOPY KOYEHHIO
KOJTiC.

Cepennsa dyacThHa OalKd 3HIKYETHCS 3 METOIO HHXKYOTO PpO3TaIlyBaHHS
CHJIOBOTO arperary. BemnuumHa 3HIKEHHS OOMEXY€ThCS MIHIMAIBHUM JOPOKHIM
npocBiToM. IlpaBuiibHa KIHEMaTHKa KEPOBAHMUX KOJIC TMpU iX BEPTUKAIBHHUX
MEPEMIIICHHSIX JOCITAETHCS B3AEMHUM PO3MIIIEHHSM TOYOK KPIIJICHHS 0ajIKh MOCTa
JI0 paMU 1 KOJIMBAHHSM I03/I0BXHBOT PYJIHOBOI TATH.

L /ﬂa JIBoTaBpoBe CiueHHs OajKu 3a0e3leuye BEIUKY
“—I_/‘D YKOPCTKICTh 1 MIIHICTh Y BEPTUKAJIBHIN IUIOMIMHI TMpHU
%‘ 7aani ¥ MIHIMQJIBHIA Maci. PexkoMeHmoBaH1 CITIBBIIHOIIEHHS
=S pPO3MIpiB IBOTAaBpa HABEJICHI HA PUCYHKY 6.3; IITPUXOBOIO
a ™ JIHIEIO MTOKa3aHe €KBIBAJICHTHE CIYCHHS.
A MomMeHT omopy CIYeHHS  BH3HAYAEThCS  3a
t—z i t  Qopmynoro:
—4, 250 ' y BePTHKAIbHIH IIOIMHI
Pucynok 6.3 - CiueHHs M, =204,
OaJIKi KEpOBAHOTO . .
MOCTa y TOPU30HTAIbHIN ITOIIHNHI
M, =554,

Ha ningami Mk 1miiomagkamMu KpirjieHHs pecop Oanka 30epirae mocCTiiiHe
ciueHHs. [Ipyn KOMITOHOBIII MOCTa JIJIsl TIOTIEPETHHOTO BUOOPY MOMEHTY OIOPY 3THHY
OaJIKi B MICIIl KPITIJICHHSI PECOPU MOKHA CKOPUCTATHUCS EMITIPUIHOI0 (POPMYIIOI0:

_Nlni'I 3
W= 42”‘””’

ne M, - Maca miapecopeHOl YaCTHHHM aBTOMOOUIS, IO IIPUIIAJa€ HAa MICT SKHIH
PO3IIISIIAETHCS, KT

| - BiicTaHb BijJ IIEHTpa IJIOUIMHHU KOJIeca JO CEPEIUHU OMOPHOI IIOMIAJAKH PECOPH,
MM.

Bucora «kiHneBoi OOOWIIKM TNPUHAMAETHCA MPUOJU3HO PIBHOIO BHUCOTI
MIONIEPEYHOro ciueHHs 0anku (=6a), a giametp mBopH: 0,35...0,45 BucoTH O0OOUIIKH.
JloBkrHa BTYJIOK MOBOPOTHOTO KyJjaka MpuiMaeTbest piBHOw 1,25... 1,5 miamerpa
IITBOPHS.

Po3paxyHkoBa cxema KEpOBaHOTO MOCTa, fKa TOKa3aHa Ha PHUCYHKY 6.4,
CKIIQJAETHCS 3 YMOBOIO, 1110 KYTH MOTEPEYHOTO 1 MO30BKHHOTO HAXWUJTy IIBOPHS, a
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TaKOXK Po3BaIy xoumic popiuioote “0%”, a oci uan(b 000x MOBOPOTHHX KyJIaKlB
CHIBITaJIal0Th 1 PO3MINIYIOTHCS 3 OCSIMHU IIBOPHIB B OJHIN MOMEpPEYHIN BEPTHKAIBHIN
TJTOIIMHI.

3aBIaHHSIM PO3pPaxXyHKY JeTaleil KepOBaHOI'O MOCTa € BHU3HAYCHHS HAIPyT y
OaJiii, MOBOPOTHHMX KyJjlakaX, IMBOPHI, BTYJIKAX ITOBOPOTHOTO KyJjaka, OIOPHHX
MIITUAITHAKAX (11aidax) 11 TphOX BUMAAKIB HABaHTAKCHHS:
1) npu ransMyBaHHi;

(Mo §97 .
— im. 2) npu OOKOBOMY 3aHOCI;
Man 9 3) mpu  mepeizami  uepes
- I I
- ’ﬂE - MEPEUIKOY.
I
I
. 7 ..
e !(—. i 6.3.1 Po3paxyHok 6ajiku
7, .
i Jf; d e 6.3.1.1 Ilpu raabmMyBaHHi Ha
her ":: ] Zralfenefenn)  Oanky Jli€ BepTHKANBHA peakiis Rz
z ””1 ““l IIPUKJIaICHA bi (o) IEHTPaJIbHO1
|y
TUTONITMHY KOJieca 1 raJbMiBHA CHJIa Ha
AR e -~
koJecl R..
T m li 3 BpaxyBaHHSM MEPEPO3NOILTY
- 2 HABAHTKCHHA MDK MOCTAMH  TIpH
raJibMyBaHH1 aBTOMOOLIIS:
Hy
: Gm, G,
.. R, o = ——= (ll 12) =12R,, ..
Pucynok 6.4 - Cxema cuil, sIK1 A110Th HA 2
KEpOBaHUU MICT MU TaJIbMyBaHHI 1 3aHOCI L
aBTOMOO1JIS Ta EIMIOPH 3rHHAIOYHX 1 e m, = oo
: +
o0epTalbHIUX MOMEHTIB: |- ralbMyBaHHS, Pl .
2- 3aHOC. (tyT L - 6a3a aBTOMOOINA; hy - BUCOTA

nentpa mac; ¢=0,7...0,8).
["anpMiBHA cula Ha KOJIEC1 BU3HAYAETHCS 3a (DOPMYIIOH0:

Pr = (DRZ max *
3rvHal4li MOMEHTH y BEPTHUKAIbHIA 1 FOPU3OHTAIBHIN IUIOMIMHAX MAIOTh
MakcHUMalibHi 3HaueHHs y ciueHHl |l-11, To6To B MicIsX KpimieHHs pecopu (IUB. PUC.
6.4):

M, =R, ;M =¢R,_|

8 Zmax 21 Zmax 21

ne |, - Bimmane Big meHTpa IIOMIMHK KOJIeca 0 MiCIs KPIIJICHHS PECOPH.
PeaxkTuBHUI TabMIBHUNA MOMEHT, SIKWIA JI€ HAa AUISHII BiJ OTBOPY JJIsI IIIBOPHS
JI0 MICIISl KPITUICHHS pECOPH, BU3HAYAETHCS 32 (DOPMYIIOHO:
T =Pr =¢R

Z max I\

CymapHi HOpMaJbHI Hampyru y Oalill MOCTa JBOTaBPOBOI'O CIUYEHHS Bij
3TUHAIOUYUX MOMEHTIB y BEPTUKAIBbHIN 1 TOPU30OHTAIBHIA TUIONIUHAX BU3HAYAIOTHCS
3a (hopmyIoro
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032 = + !
Wow
a TOTUYHI - 32 GOPMYIIOI0
TT
T= ,
WK
e W,, W, - MOMEHTH OIopy OaJKud 3THHY BIAMOBIAHO Yy BEPTUKAJIbHIN 1

TOPU30HTAJIBHIN IJIOIIMHAX;

W, - MOMEHT OIIOPY KPY4YCHHIO.

Jlist Ganmok, SKi BUTOTOBJSIOTBCS 3 ByrierneBux cramer 45, 30X, 40X,
JIOTIYCTHMI HaNpyTH HE MMOBUHHI MIEPEBUIIYBATH

[o]_ <300 MIla; [r] <150 MIIa.

6.3.1.2 Ilpu 3aHOCi BepTHKAJIbHI I TOPU3OHTAJBHI peakuii, Kl OIIOTh B
TOYILIl KOHTAKTy KOJIECa 3 OIIOPHOIO MOBEPXHEI0 BU3HAYAIOTHCS, aHAJIOTTYHO, SIK 1 IPH
PO3pPaxyHKOB1 OaJIKU BEy4Or0 MOCTa, OKPEMO JIJIsl 30BHINIHBOTO (3) 1 BHYTPIITHBOTO

(6) xomic:
R,, = [0 5+ 9/} , =9R,;

RZ(; |:O 5_h (7:| =¢RZM

a koeirieHT 3ueruieHHs npuitmaerses p=1,0.

VY BuUMaaKy KOB3aHHsS aBTOMOOUIS BJIBO 3rMHAIOYMII MOMEHT Ha JIiBOMY OOIIi
OaJIKu Ma€e MaKCHUMallbHE 3HAY€HHsS B CIY€HHI /-/ 1O OCl OTBOpY JUIsl LIBOPHS, a
3TMHAIOUYU MOMEHT Ha MpaBoMmy Ooui Oanku B ciueHH1 [/-I] - Micul KpITUIeHHS
pecopu (1uB. puc. 6.4):

_RI Y3K’
M, =R,l,+R,r

Ye k!

ne |1 - Bimmane B EHTpa TUIONIMHK KOJIeca IO OCi IBOPHS.
3a OUTPIIMM 3 IIUX JIBOX 3TMHAJIBHUX MOMEHTIB BU3HAYAETHCS HANpyra 3ruHy
dbopmyiioro:

=M, W, <[o], .

6.3.1.3 Ilpu mnepeizai yepe3 mnepemikoay, PO3PAXyHKOBUII MOMEHT Mae
MaKCUMaJlbHe 3HaYEHHS Yy MICLI KPITUIEHHS pecopH (IuB. puc. 6.4, ciuenns I-1, M,), a
Harpyra 3runy Oyjie BU3Ha4aTucs 3a GopMylIioro:

M RZcml kd < ]

(o
32 W W

6 6

ne K, - koedimient quHamivHOCTI (qUB. . 3.2.1);
=0,5G,, (TyT G, - Bara, 1o npumnajac Ha KEPOBaHUI MICT).

Zcm
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6.3.2 Po3paxyHOK NOBOPOTHOI'0 KyJIaKa
Po3paxyHkoBa cxeMa NOBOPOTHOTO KyJlaka I[IOKa3aHa Ha PUCYHKY 6.5.
Hebe3neunnm ciueHHsIM Kynaka € ciueHHs ///-11] 6inst ranteni nandwu, giamerpom d,
(muB. puc. 6.5). OCKUIbKM pPEaKTUBHUU TaIbMIBHUA MOMEHT MPUKIATAETHCI Ha
baaHIl KpIiMIEHHS OMOPHOrO JIUCKa abo0 CymopTa rajbMiBHOIO MEXaHi3My, TO IMpHU
raJlbMyBaHH1 Ol TrajTeal MiI0Th JIMIIE 3TMHAI0Yl MOMEHTH Y BEPTHUKAIBHIN 1
TOPU30HTABHIN MIIOIMKHAX, SKI BA3HAYAIOTHCS 32 GOopMyIaMu:

Ms = RZmax'B; Mz Z(DRZmax|3’

ne |3 - Bigmane BiI OMOPHOI TUTONIMHK KOJjIeca JI0 TayiTeni (JuB. puc. 6.5).
HanpyeHHsI 3TrHHY Y TAKOMY BHIIAIKY CKIIaaTHME:

o = VMH2+M’2 — I:\)ZmaxIB \)1+¢2

w 0,1d?

ne KoedilieHT 34eruieHHs npuiiMaerscs ¢=0,7...0,8.

B| T |

HH [+
't? -r‘ ! %_r [
] by ! ”
NN i <
3 RN o Ny N 3
= Tt Pt i
'tj' 11%.'_ -:? _a- T
pa-] A r
7%
lf empogenal TATCROCAS |,
Konere N

Pucynok 6.5 - Po3paxyHKkoBa cxema MOBOPOTHOTO KyJiaka, IIIBOPHSI 1 BTYJIOK

[Ipu 3aHOCi 3rUHaTBHI MOMEHTH B HEOE3MEYHHMX CIYEHHSX IIPABOTO
(BHYTpIIIHBOTO) 1 JIIBOTO (30BHINIHBOTO) KYyJIaKiB HEOJHAKOBI. X 3HAYECHHSI MOXHA
3HAUTH 32 GOPMYIIaAMHU:

JUTSI JIIBOTO (30BHINIHBOTO) Kynaka M, =R, |, —R,r

Y3 k1
U1 1paBoro (BHyTpimHbOro) M, =R,I.+R,r. (npu BuszHaueHHi R, 1 Ry
npuiiMaeThes , mo ¢ =1,0).
Hampyxxennst 3runy B ciuenni [/I-III (nuB. puc. 6.5) Oyae BU3Ha4yaTUCS 3a
dhopmyIioro:

My, — My, _
W 01d]

VY TpeThoMy po3paxyHKOBOMY BUIAJKY (Mepei3 ] uepe3 Mepemkoay) y ClueHHi
01151 TanTeNl i€ 3TUHAIbBHUN MOMEHT M, =R, |k,., SKuil BUKJIMKA€E HANPYTy 3TUHY:

_ RZcm |3k0

7770107
Marepia moBopoTHOro Kyiaka - cranb 30X, 40X s sikoro [o] =550 MITa.
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6.3.3 Po3paxyHOK IIKBOPHS I BTYJIOK IOBOPOTHOI'0 KyJIaKa

[Ipyn rampMyBaHHI Ha MIBOPIHB Yy MICISIX, IO BIAMOBIAAIOTH CEpPEAUHAM
BEPXHBOI 1 HUKHBOT BTYJIOK TTOBOPOTHOTO KyJIaKa 1 K1 3HAXOATHCS OJHA Bia OJHOI
Ha Biyaai (a+b) Ai0Th B ONEPEUYHIN 1 MO3/I0BXKHIN TUIOIMIMHAX 3YCHIIIS (IUB. pHC.
6.5) mepneHIuKyJIApHI 10 OC1 IITBOPHS.

[Tin gac rasmbMyBaHHS MOMEHT CTBOPEHUI BEPTHKAIHHOIO PEAKIIIEI0 OMOPHOI
MOBEPXHI, YPIBHOBWKYETHCS MOMEHTOM MapW CUI Q,,, fAKI JIIOTh y MOMNEpEUHii

iomuH1 (auB. puc. 6.5):

R, I
QMz: Zmaxl.

(a+b)

PeakTuBHUI TaIbMiBHUH MOMEHT yPiBHOBR)KYETHCS MOMEHTOM Iapu CHI Q,,, ,
K1 TIIOTh y TMO3I0BXKHIN TI0MKHI (AUB. puc. 6.5):

QMT — ¢RZmaxr/< — Prrk

(a+b) (a+b)’

1 peakTUBHA TaJlbMiBHA cwia P, - cuiiaMu, SIK1 JIIF0Th Y CE€PEeIHHI BIAMOBIIHO,
BEPXHBOI (8) 1 HIXKHBOI (H) BTYJIOK:

Pa . Pb
O =(asb) ¥~ (a+b)

PeaktuBHa ragpmiBHa cuiaa P, , mo gie Ha wieul | (quB. puc. 6.5), cTBOpIO€E y
TsA31 PYJABOBOI Tpamellii 3yCuulsi, SIKOMY MPOTHJIIE€ TaKe X 3YCUIUIsSI, CTBOPIOBAHE HA
MOBOPOTHOMY KYJAKOBI MPOTHJIEKHOTO Kojieca. [Ipu pyci aBToMoO1IS MO MpsiMiid,
cuJja B TsA31 PYJbOBOI Tparellii BU3HAYa€eThes 3a OpMYJIOH0:

N
S
ne S - meue npukiaganas cuian N (uB. puc. 6.5).

s cuna i€ y monepeyHii muomumHi Ha Bimtani |, Hmwkue oci nangu. Ii Moxua
MIEPEHECTH B TOUKY MepeciueHHs ocei mBopHs i mandwu, npuknasim NI, (1us. puc.
6.5), 110, CBOEI YEPror, BPIBHOBAXKYETHCSI MOMEHTOM IMapu CWJ, SIKI JIIOTh Yy
NONepeyH1i MIOLIKUHI:

NI,

Q”z(a+b)’

a 3ycuuiss N - cunmamu, siKi IiIOTh y CepeuHaxX, BIAMOBIIHO, BEPXHbOI 1 HUKHBOI
BTYJIOK:

Na Nb

Qu = (a+b);Q’” “(atb)

3rigHO pucyHKa 6.5, pe3yiabTyloue 3yCWUIsi Ha HIKHIM BTyl Oyne
BU3HAYATHUCS PIBHSIHHAM
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Q,=4(Qu, +Qu, +Qx, ) ~(Qu, +Qu. ),

a Ha BEpXHIH BTy PIBHAHHSAM

2 2
Q =y, +Qu, -9, ) +(Q +Q. )"

OdeBuaHO, MO CHJIA, sIKA JIi€ HAa HIDKHIO YaCTHHY IIBOPHS OUIbINA HIK CHia
sKa Ji€ Ha BepxHO. CHiBBIIHOMICHHS MK IIMMH CHJIAMH 3HAYHOIO MipOIO 3aJICKUTH
BiJ criBBimHOMEHH po3MipiB a i b. 100 3piBHATH HaBaHTa)KEHHS, SKi JTIIOTh HA
IIBOPiHb y BEPXHIHN 1 HIKHIM YaCTUHKAX HEOOXiTHO mpuiimaTh a>D.

[Tpu 3aHOCI CHJIM 1 MOMEHTH JIIOTh TIIBKM B MOMEPEYHiN MIOMKHI (IUB. pHUC.
6.5). I 1mIBOPHIB JIBOTO 1 MPaBoro (30BHINIHBOTO 1 BHYTPIIIHBOTO) MOBOPOTHUX
KyJlakax Cuii Q,, PI3HI 1 BU3HAYAIOTLCA 3a TAKMMH (POPMYJIaMH:

2h,
R, L —R,T. (1’0“0 A)('ﬁwn)Gl

38 a+b B 2(a+b) y
p2h,

R L-Ryr (1,0+ A)(|l+¢)rx)Gl

" atb 2(a+b) '

[Ipu nepeizal yepes NepemKory y Miclil KOHTAaKTy KoJieca 3 JOPOrOX0 BUHUKAE

JWHaMIvHa cuna P, = G% k, sixa BUKJIMKA€ B ONIOPax IIBOPHA peakuii (cum) Q,,.

G I
QOulz :QMZ :jkd( - j

a+b

[IIBopink miameTpoMm d, pO3paxoOBYEThCS HA 3TMH 1 3pi3 B CIYEHHI, SKE
CHIBMAJA€ 3 HWXKHIM TopueM OOOMIIKM Oalku. 3a pO3paxyHKOBE 3yCHILI Q,

npuiiMaeThCsl HalOUIbIIA cuila 3 BU3HaUeHux Q,.Q,,Q,..Q,,.Q,,,
Qp = (Qu’ Qg’ ng’ Q@lt’ Qduu )

Hanpyru 3runy o, 13pi3y 7,, BU3HAYarOThCS BIAIOBIIHO, 38 (POPMYIIAMHU:

2

_ Q. _4Q,

O- - 2 o T 19
#7013 P 2d?

ne h - BiacTaHp BiJl HWKHBOTO TOPIS OOOWIIKK IO CEPEAMHU BTYJIKU KyJaka (IHB.
puc. 6.5).

[IBOpiHb BUTOTOBISETHCS 13 cTaneit 45, 50 3 HacTynHuM 3araptyBanHsM CBY
Ha rmouny 1,5...2,0 mm. HRC 57...65 a6o 20X, 20XH, 18XI'T - nemenraiiis.

Hanpyru ne nosunni nepesuutysatu: [o] <500 MIla; [r] <100 MITa.
BTyka po3paxoByeThcsl Ha SMHUHAHHS 33 (POPMYJIOLO:

Q
I 5 S[O_Lw,

em —ut

O-3M -
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ne |, - momkuua BTynku (mamB. puc. 6.5). mpu npomy it cram 30X, 40X (HB
241...285) [o] =50 MIla.

6.3.4 Po3paxyHOK ONOPHOTO MiIIIMITHUKA MOBOPOTHOT0 KyJIaKa

[Ipn po3paxyHKOBI MIAIMMIIHUKA BHU3HAYAETHCS EKBIBAJCHTHE CTAaTUYHE
HaBaHTaxeHHs1 Py 3rigHo 3 ['OCT 18854-82 “lIlommmnuukyd KaueHust. Metoau
pacdeTa CTaTUYECKOM TPy30MOAEMHOCTH M SKBUBAJICHTHOM cTtatndeckod Harpysku™.
[Ipy 1upbOMy OChOBE HABAHTAKEHHS Ha OMOPHUM MIJIIUIHUK 3HAXOJUTHCS 32
bopmyiioro:

P, =F, =0,625G,,
ne G, - moBHA Bara aBTOMOO1LIIS.
Y 3B’A3Ky 3 BIJHOCHO HEBEJIMKHUM KYTOBUM IE€PEMIIICHHSAM 1 HEOE3IMeKOIo

MOBEPXHEBOI0 PYWHYBaHHS Kijl€llb, PO3paxXyHKOBA CTaTHYHA BAHTAXOMIAHOMHICTb
MIITAITHAKA TPUAMAETHCS:

C, =(1...2)F,.

Buxonsuu 13 3naiineHoro Cp, 3a TaOMUISIMU BHOMPAETHCS HEOOX1THUI
ONMOPHUY MIAIINITHUK.

SAkio 3aMicTh TIANIMITHUKA BUKOPUCTOBYETHCS OMOpHA OpOH30Ba Imaiidba, TO
CTaTUYHE HaBaHTAXEHHS Ha HEl BU3HAYAETHCS NP MMOBHIM Ba3l aBTOMOOLIS:

[Ipu oMy Harpyra 3MUHaHHS 3HAXOAUTHCS 3a (OPMYIIOH0:

4F,

o, =———=2—<[o] ,
3 7T<D2 _dZ) [ ]311

ne D id - BinnmoBiiHO, 30BHIIIHIHN 1 BHYTPIIIHIN JiaMeTpH MIai0H.
Jlomyctume 3HadeHHs Hanpyru [o] =30 MITa.

3M

6.4 KepoBanuii Beqyumnii MicT

Ha moBHONIPUBOIHUX aBTOMOOIIAX KEPOBAHUN MICT BUKOHYETHCS OJTHOYACHO I
BelyuuM. balkum Takux MOCTIB MOXYyTh OyTH ab0 po3’€MHUMH, 3BaApHUMH
IITAMIIOBAaHUMHU, 200 TUTUMH.

Ha xinisix 6anku nepegdauveri ¢iaaHii, 10 SKUX 00JITaMU KPIUISTHCSA KYJIbOBI
OTIOpH TOBOPOTHOTO MPHUCTPOIO KEpOBaHHUX KoJjic. Jlo omopu mpuBapeHi JBa IIUIIH,
K1 BUKOHYIOTh (PyHKIIIT mBopHA. [lIunu po3MilytoTh Ha OMOP1 TAKUM YHUHOM, 11100
OTpUMATH HEOOX1JIHI KyTH HOro MONepeyHOro 1 MO3/10BKHbOI0 HAXMITY.

[ToBOpOTHI KyJaku, SIK MPaBUJIO, BUKOHYIOTbCS 301pHUMH - KOpItyc 1 narda 3
¢dnannem. Kopryc Kynaka BCTaHOBIIIOETbCS Ha IIMMNaxX KyJbOBOi OMNOpPU 32
JOTIOMOTOI0 POJIMKOBUX KOHIYHUX MIAIMIUIHKKIB. Y IEHTpPajIbHI OTBOPHU OIOPH 1
narndu 3anpecoBaHi BTYJIKH 3 aHTU(GPUKIINHOTO MaTepiany, SKi BUKOPUCTOBYIOTHCS
JUISL IEHTPYBaHHS [IapHipa PIBHUX KYTOBUX LIBUIKOCTEH.
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Jlnis BU3HAYEHHS HAMpyT, K1 AIIOTh y AETalsAX KEPOBAHOTO BEIy4OTO MOCTA,
BUKOPHCTOBYIOTBCS 3aJI€KHOCTI1, HABEJIEH] BUIIIE /IS BETy4OTO 1 KEPOBAHOTO MOCTIB.

Jlna mepeAHbOi He3aleKHOI MiABICKH, SIKa Ma€ KyJak, IIBOPHI I 1HII AeTal
PO3paxyHOK iX aHAJOTIYHUM, SK 1 JUIS 3aJIKHUX IT1JIBICOK.

TEMA 7. HIABICKA

7.1 3aranpHi BIIOMOCTI1

7.2 KonuBaHH4 1 IJIaBHICTh X0y aBTOMOOLIIS

7.3 Tlpy>xHa XapaKTepUCTHUKA ITiJIBICKH

7.4 KineMaTu4H1 CXEMH IT1BICOK

7.5 llpyxHi eneMeHTH

7.6 KyToBa >kOpCTKICTb MiJIBICKH 1 CTa01113aTOP MONEPEYHOT CTIHKOCTI
7.7 AmopTusaropu

7.1 3arajabHi BitomocTi

[TinBickor0 aBTOMOO1JIS HA3WBAIOTh CYKYMHICTh MPUCTPOIB, IO 3a0€3MEUyI0Th
NPY>KHUN 3B'SI30K MK HECY4OI0 CHUCTEMOIO 1 MOCTAMHU YU KOJIECaMH aBTOMOOLIS;
3MEHIIICHHS IMHAMIYHUX HABaHTa)KEHb Ha HECyd4y CHUCTEMY 1 KoJjieca 1 3aTyXaHHS iX
KOJIMBaHb, a TAKOK PETYJIIOBaHHS MOJIOKEHHS Ky30Ba aBTOMOO1JIA M1 4ac pyxy.

Ha aBTOoMOOUISAX B 3aJIEKHOCTI BiJ iX KJacy 1 MPU3HAYEHHS 3aCTOCOBYIOTh
pi3H1 TUIH MABICOK (puc. 7.1).

ITinBicka
\ Y Y Y
3a HanpaBIAI0UNM | —] 3a TMIIOM NpyXHOro | _ (3a NOTalllyI04oI0 ~ |3a MOrallylo4oro
NpHCTPOEM elIeMeHTa €10 TI€I0
PecopHi | ~ 3 3
3anexHa | amopTu3aropamu| [ | cTabizizaTopom
[IpyxuHH1 |
bes
Hesanexca Topcionmi aMOpTU3aTOpIB ‘B‘e3
OpCiOHHI crabimizaTopa

ITHeBMaTHyYHI |

['igpaBniuni |

Y Y ¥ ¥ ¥ ¥
L
Y

Komb6inoBani |

Pucynox 7.1 — Tunu migBicok, knacu(pikoBaHi 3a pi3HUMHU O3HAKaAMHU

3a nmpu3HAYEHHSAM JeTajl MiABICKU MOJUISIOTHCS HA MPYKHUM €JIEMEHTH, 1110
BKJIIOYAa€ B cebe cTalduIi3aTop MOMEepeyHOi CTIMKOCTI, HANpaBJISIIOYMN TPUCTPIN 1
MOTAIIYIOYUH TPUCTPIH.

[Ipy>xHuii eneMeHT Tepeaac BEPTUKAIbHI HAaBAaHTAXXEHHS 1 3MEHIIYE PIBEHb
TUHAMIYHUX HABaHTaXXEHb, 1[0 BUHUKAIOTH MPHU PYCi aBTOMOOLIS MO HEPIBHOCTSIX
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MOBEpXHI JOporu, 3a0e3meuyroud TMpu I[bOMY HEOOXIHYy TIUIABHICTh XOIY
aBTOMOOLIIA.

Hanpapnsrounit mpucTpiii MiABICKM Tepeae HeCydid CHUCTEM1 aBTOMOO1A
CHJIM 1 MOMEHTH MIXK KoJIecaMH 1 Ky30BOM, 1 BU3HAUYa€ XapaKTep MepPeMIIISHHs KOJIIC
BIJIHOCHO HECYYOi CHCTEMU aBTOMOOLIA. 3aJIeKHO Bl KOHCTPYKIIIT HANpaBIISIOUHIA
MPUCTPI TOBHICTIO a00 YaCTKOBO 3BIIBHIOE MPYXKHUM €IEMEHT BiJ JIOJATKOBHX
HaBaHTaXeHb, 110 MEPEIAIOTHCS B KOJIIC 10 Ky30Ba aBTOMOO1JIA.

[Toramyrouuit mpuCTpiii, a TaKoXX TEPTA B €JIEMEHTaX IIJBICKH 3a0e3reuye
3aTyXaHHS KOJMBaHb Ky30Ba 1 KOJIC aBTO, MPU SKOMY MEXaHIYHa €HEpris KOJUBaHb
NEPETBOPIOETHCS B TETUIOBY. [IiABICKM 3a THIIOM MPY>KHOTO €IEMEHTa PO3AUISIOTHCS
HAa PECOpHi, NPYXKXWHHI, TOPCIOHHI, TyMOBi, TTHEBMAaTH4Hi, TiJpaBIiyHI Ta
KOMOIHOBaHI.

3ane)XHO BiJ THUIYy HAMpPaBIIAIOUOTO MPUCTPOIO BCl MIJBICKK AUIATHCA HA
3alexHl Ta He3anexkHi (puc. 7.2). OcoONMBICTIO 3aJ€XKHOI MABICKA KOJIC €
HAsIBHICTh JKOPCTKOI OajikW, sika 3’€JIHy€ IMpaBe 1 JiBE KOJeca, TOMY MEepEMIIECHHS
OJIHOTO KOJIeca B MONEPEYHIN TUIOUIMHI IEPEIAE€THCS 1HILIOMY.

9

Pucynox 7.2 — Cxemu 3aexHoi (a) 1 He3a1exHOo1i (0) MmiIBICOK

[Ipu He3ayexH1d MmiABICII BiACYTHINA Oe3mocepeAHiil 3B'I30K Mik KOJEecamu.
KoxHe koneco JaHoro Mocta nepeMilly€eTbes He3aleKHO OJTHE B1Jl PYIoro.

He3asiexxHi MiABICKM MO XapakTepy MEPEMIIIEHHs KoJieca PO3JAUIAIOThCS Ha
MIJIBICKH 3 MIEPEMIIIIEHHSAM KOJieca B ONEPEUHiH, MO3I0BXKHi a00 B IBOX IUIOIIMHAX
(momepeuHiii 1 HO30BKHIN).

[Toramytoya aist B miABICLI 3a0€3M€Uy€THCA TOJIOBHUM YHHOM aMOPTHU3aTOPOM.
3a xapaktepoM poOOTH  PO3PI3HSAIOTH aMOPTHU3ATOPHU  OJHOCTOPOHHBOI 1
JIBOXCTOPOHHBOI Jii. AMOPTHU3aTOPH OJHOCTOPOHHBOI J1i CTBOPIOIOTH OIIp 1 TacATh
KOJIMBAHHS TIJIBKU MPHU XO1 BI0OO0, a TBOXCTOPOHHBOI JIi — SIK MPHU X0 Bi0O0I0,
TakK 1 MPU XOJIi CTUCKY.

OCHOBHI BUMOT'H, IO BUCYBAIOTHCS 0 MABICOK TaKi:

1. npyXKHa XapakTEepUCTUKA MOBHHHA 3a0e3MeYyBaTh BUCOKY IUIABHICTb
XO0Jly, BIICYTHICTh yJapiB B 0OMeXyBaui X0y, MPOTUIIATH KpEHaM,
«MPUCITAHHSAMY» TpU  pyHIaHHI 3 MiCHI 1 «KIIOBKaMm» TpH
raJibMyBaHHI;

2. KiHEeMaTHYHa CXeMa IMOBHHHA CTBOPIOBATH YMOBH MJII MOXKIJIUBOI
MIHIMAJIBHOI 3MIHM KOJIi 1 KyTIB YCTaHOBKHM IIBOPHIB 1 KEPOBaHUX
KOJIIC, a TakoXX 3a0e3reuyBaTd  BIAMOBIIHICTh  KIHEMATHKHU
nepeMilieHHs KOJIiC KIHEMAaTHULll PyJIbOBOTO IPUBO/IA;
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ONTUMAaJIbHA BEIMYMHA 3aTyXaHHs KOJIMBaHb Ky30Ba 1 KOJIC;

4. HaJiliHA TIepeaada BiJ KOJNIC JO Ky30Ba UM paMH TO3JO0BXKHIX YU
MOTEPEYHUX 3yCUITb 1 IX MOMEHTIB;

Majia Maca eJICMEHTIB ITIBICKU i 0COOJMBO HEMAPECOPEHUX YaCTHH;

6. JIOCTATHSA MIIHICTH 1 JOBIOBIYHICTH AETAJIEW IMIABICKA 1 OCOOJIMBO

NPY>KHUX €JIEMEHTIB, [0 BIIHOCITHCSA JO HANOUIBII HaBaHTAXEHUX
JeTajied aBTOMOO1IS.

Ha oprani3am /J10IWHM BIUIMBAlOTh aMIUIITy/Aa, YacTOTH, IMPUCKOPEHHS 1
IHTEHCUBHICTh MPUCKOPEHBb KOJHUBAIBHOTO PYXY.

KonuBanus Ky30Ba mpu pyci aBTO MO HEPIBHOCTSAX JOPOTH BiIOyBaeThCs 3
YaCTOTaMH BJIACHUX KOJIMBaHb. 3MEHIICHHS IMX YacTOT CIPHUSE 3MEHIICHHIO
MPUCKOPEHh KOJIMBaHb Ky30Ba aBTOMOOUIS MpH pycl Oyab-sIKOI0 JOPOTO0 1
MPU3BOJIUTH J0 MOKPAIIECHHS MJIABHOCTI XO/1y aBTOMOO1JIS.

3 }1310710T19HOT TOUKH 30py, HAMOIIBII 3BUYHUMH JAJIS1 JIIOJUHH € KOJMBAHHA 3
4aCcTOTaMU, K1 BUHUKAIOTh MPH XOJ1b01.

[Ipu xopouriii SKOCTI MiABICKK 3HAYEHHS! YaCTOTH BJIACHUX KOJMBAaHb CKJIAJA€
I JnerkoBux asTroMoOuTiB — 0,8+1,2I'm, a 119 BaHTaXXHUX aBTOMOOLIIB Ta
aBToOyciB — 1,2+1,9I'm. SIkmio yacToTa BIACHMX KOJIMBaHb JIGKHUTh y BKa3aHHUX
MeKax, TO JIFOACHKHI opraHi3M J00pe MepeHOCHUTh KOJIMBAHHS.

o

7.2 KoiMBaHHA i IVIABHICTH X0y aBTOMOOIJISA

[Ipyu 1OOYIOBI OCHOBHOI €KBIBQJIEHTHOI KOJMBAJIBbHOI CUCTEMH  JJis
BU3HAYCHHS YaCTOTH BJIACHUX KOJMBAHb IMIJIPECOPEHHUX MAC, IO XapaKTepU3YIOThb
IUIaBHICTh XOAY aBTOMOOUISA, JTOCTAaTHBO B1OOPA3UTH B HIA TUIBKUA (AKTOPH, L0
BUKJIMKAIOTh JIIHIMHI IEPEMIIIEHHS Z 1 KyTOBI MEPEMIILIEHHS ¢ MiJIPECOPEHOI MacH 1
po3rianaty il 0e3 ypaxyBaHHS BIUIMBY HEMIJIPECOPEHUX Mac 1 30YyHKYHOUYUX
daktopiB. IlpuiiMaemo, 1O aBTOMOOUIb CHMETPUYHUN BIJHOCHO TO3/I0BXKHBOT

IJIOIIMHY, TOMY PO3IIITHEMO IIJIOCKY MOAENb (puc.7.3).
a b

- -

Mnn // —ﬁ Mns

i A
NN = SR
% Tl SN s NS \\'-;P
g —

—

[/I CJ
Y v V7 TP T /25;57

Pucynok 7.3 — IlpuBenena Mojieib aBTOMOO1IIsS

[TinpecopeHo0 4YaCTMHOKO aBTOMOOINIS € BCl HOTO €JIIeMEHTH, Maca SKUX
nepeaeTbes NPy KHUMU €JeMEHTaMU MiJIBICKU (Ky30B, pama). T1 eneMeHTH, Maca
AKUX HE TIepellaeTbCsl 4Yepe3 NPYXKHI  €JEeMEHTHM TMiJBICKHA, Ha3UBaIOTh
HEMIIPECOPEHUMHU €JIEMEHTaMU aBTOMOOUIS (Kojieca B 300pi, JeTalli HampaBJIsiOunX
MPUCTPOIB, BKIIOYAIOYN HEMIAPECOPEHI MOCTH, YaCTUHA MACH MPYXHUX E€JIEMEHTIB 1
amopTu3atopiB). [l ckiamaHHA  PIBHSHHS pyXy PpO3IVISIHYTOI  CHCTEMHU
CKOPUCTAEMOCH PIBHSHHAM Jlarpanxa.

[ kiHeTHuHa i MOTeHIliaTbHA EHepris:
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K :0,5mn-z‘2 +0,5m, -,02 -goz

1)
2 2
I1=0,5¢,(z +ap)” +0,5¢,(z —bp)”.
HNudepenmiroroun cuctemMy piBHAHb (1) Mo y3aradpbHEHHX KOOpJWHATAX 1
MiJCTaBIIAIOYM 3HAYCHHS TOXiAHMX B piBHAHHSA Jlarpamka OTPUMAEMO CHCTEMY
T EPEHIIMHNX PIBHSHb BEPTUKAIBHUX 1 TI03I0BXHBO-KYTOBUX KOJMBAHb:

m,-z+2z(c,+C,)+¢-(c,-a—c,-b)=0

> .. ’ 2 2
m,-p -p+¢(c,-a”+c,-b°)+z-(c,-a—c,-b)=0,

AC C,=CpC,, /(C,, +C,);

C,=cC, C, / (cp3 +C,.);

M, — miapecopeHa maca

CpnsCp,— MPHUBEICHA JKOPCTKICTH MPYKHUX ENEMEHTIB BIATMIOBIJHO IMEPEIHBOT 1

p’
3aJIHHO1 I1JIBICOK;

C,,:C,,— MKOPCTKICTb IIIMH BIAIOBIAHO MEPEHIX 1 3a]IHIX KOJIIC;

£ — pajiyc 1HepIlli MiIpecopeHoi Macu aBTOMOOLIIS.

Cucrema nudepeHHIMHUX pPIBHAHb MOKa3ye, IO B 3arajbHOMY BHIMAAKY
KOOPJAMHATHU Z 1 ¢ MOB’si3aH1 MK CO0010. SIKIIIO 3MICTUTH Ky30B MapajeibHO CaMOMY
co01 B HampsIMKy BEPTHKaJIbHOI OCl, @ MOTIM PI3KO BIAMYCTUTH, TO BUHUKAIOTh HE
TIJIbKH BEPTUKAIbHI IEPEMIIICHHS Z, @ i KyTOBI 3 KyTOM IIOBOPOTY ¢ , KOOPJAUHATH Z

wn !

1 ¢ He3alexHi TIIbKK IpH C,-a—C,-b=0. B npoMy Bunmaaxy cuia, npukiajgeHa J1o
LEHTpa Mac, BUKJIMKAE TUIbKA BEPTUKAJIbHI IEPEMILLEHHS Z.
Toni piBHsHHS (2) HAOYAYTh BUTIISAY

m,-z+z(c,+¢C,)=0

3)
m, - p*-@+e(c -a’+c,-b*)=0.

BianoBigHi MM piBHSHHSIM BJIaCHI YaCTOTHU:

BEPTUKAIbHUX KOJIUBAHb — @, =
(4)

c -a’+c, b’
KYTOBHX KOJIUBaHb — @), = —
m,-p

YMOBY PIBHOCTI YaCTOT BEPTUKAIBHUX 1 KYTOBUX KOJMBAaHb OTPUMAEMO, SIKILIO
MOPIBHAEMO @), 1 @, .

C,+C; C,-a’+c,-b?
m mn'p2 .

n

()

[Ipuiimatoun, MO KOJMBAaHHA MEPEAHIX 1 3aJHIX MIAPECOPEHUX YaCTUH
He3anexHi (To0To cripaBeyuBa ymMoBa C, =C,-(b/a)), i3 piBHsHHSA (5) BU3HAYaEMO,

110 BEpTHKaJIbHi Ta KyTOBi KOJMBAHHS OYIyTh piBHI Ipu p° =b-a.
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YacTtoTy BIAaCHUX KOJIMBAaHb MEPEIHBOI 1 3a[HbOT YACTHH MIJPECOPEHUX Mac
MO>KHA BUPA3UTH Yepe3 BIAMOBIIHI MAcH 1 )KOPCTKOCTI:

c,+C,-ales c,
a)zn: = !
mn mnn
c.+cC. -8la c
0)23: 3 3 — 3 ’ (6)
mn mn3
e m_=m -b/(a+Db);

m. =m -a/(a+Db).
TaKI/IM I{I/IHOM Ipu HpI/II/IHSITI/IX BHUIIIC YMOBax GKBlBaJIeHTHy CUCTCMY

aBTOMOOLII MOXHA MOJATH SIK CKJIAJECHY 13 ABOX MIAPECOPEHUX MEPENHbOI 1 3aJHBOT
Mac M 1 M , sKi ONMPAIOTHCS BIANOBIIHO HA NPYKUHHU 3 IPUBEICHOIO )KOPCTKICTIO
c, ic,.
2 .
Ilpn 3HaueHHAX &=p°/ab=0,8+12 xKonmuBaHHA MiJPECOPEHHX Mac HaJ

MEPEHBOI0 1 3aJHBOI0 OCSIMU € TPAKTUYHO HE TOB’S3aHUMHM, 1 3HAYUThH IS
3HAXOJI?)KEHHSI YaCTOTU BUILHUX KOJIMBAaHb MOKHA KOPUCTYBaTUC Gpopmyiiamu (6).

YacTora KOJIMBaHb 3a XBWIMHY N TOB’s3aHa 3 KYyTOBOIO YacTOTOIO
CHIBBIIHOIIEHHIM
n

_306()}1_@. C
" T T M

n

SIxmro BupaszuTH N, yepe3 craTuuHuid nporua f . T

30 | m -g OO

nn
" \/ f

[Ipu mpoi3ai aBTOMOOLIEM HEPIBHOCTI 11 BIIUB TMEPENAETHCS CIIOYATKY Ha
nmepeHi Kojeca, a TOTIM Ha 3aJHI Kojeca aBTOMOOUIS 1 BHUKIHUKAE KYTOBE
MepeMIIICHHS Ky30Ba. PI3HUIIA 32 4acoM MiX JBOMa BIUIMBAMH 3aJICKHUTh Bl 0azu
aBTOMOOLIIS 1 IBUIKOCTI PyXy aBTOMOOLIIS.

Skmo o, < w,( T06TO, UMM MEHIIE CHiBBITHOWICHHS @, / @,), TO MpU MaIuX

n

MIBUKOCTSX KyTOB1 KOJIUBAHHS 301IbIIYIOTHCS, a PU BETUKUX 3MEHIITYIOThCS.
JIns MBUIKOXIIHUX aBTOMOOUIIB TEPEaH] MiABICKM BHUKOHYIOTh 3 MEHIIIOKO
xopceTkicTio. [Iputomy uactoTa BiracHux konusanbs @, =(0,85+0,95)w, .

7.3 IIpyxxHa XapaKTepPUCTHUKA MiABICKH
[Ipy>xHa XapaKTepHUCTHUKa MIABICKU SIBJIE COOOI0 3aJIEKHICTh BEPTHUKAIBLHOTO
HaBaHTaXeHHA R, Ha koneca Bin aedopmaii miaBicku f , BUMipsiHOT Oe3mocepeHbo

HaJ Biccro KoJieca. IlimBicka XapaKTepU3YEThCS CTAaTUIHMM HpPOrHHOM  f

cm’?

JTUHAMIYHAM HpOFPIHOM f koediiieHToM auHamivyHocTi K Koedimient

A A

munamivnocti K, =R /R_,
IIpyxHa XapakTepucThKa MiZBICKH MOBUHHA MPOXOJUTH YePe3 TOUKY d, IO

BII[HOBII[aG IMOBHOMY CTATHYHOMY HABAHTAKCHHIO 1 CTaTUYHOMY IIPOTHHY, SIKUAM
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XapakTepHU3y€e 3aJlaHy IUIABHICTh XOMy. 3 IHIIOTO OOKy IJisi YCyHEHHS HeOe3meKu
JOTOPKAHHS METaJeBUX JleTaled MpH MaKCUMallbHIA JedopMarii mpyKHOTO
CJICMCHTA XapaKTEePHUCTHKA IMOBHHHA TMPOWTH dYepe3 TOYKYy D, sKa BU3HAYAETHCS
koedirienToM auHaMmigHOCTI K 1 » IpuTOMY K 1 =175+25.

Bukonatu 111 yMOBHM MOKHA TIIBKM TpU HENiHINHIN XxapakTtepuctuii. [Ipu
NiHIAHIA xapakrepuctuni Ob xoedinient K, Oyne Martv 3aqaHe 3HAYEHHS , ane

IUIABHICTh X0y Oyze He3aqoBiIbHa (Touka a, ). | HaBmaku, npu xapakrepuctuii Ob’

CTaTUYHUN TPOTUH JIOPIBHIOE 3aJaHOMY, aje MOXJIHMBI 4YacTi MpoOoi, BUKIMKaHI
MaJIoI0 TMHAMIYHOI €EMHICTIO MiABICKH (KoedimienT K a1 < K 1 =1,75+2,5).

JluHaMiuHy €MHICTh MiABICKM MO’KHA MiABUIIUTU 301JIBIIEHHSIM JUHAMIYHOTO
MIPOTHHY, aJe 1€ PU3BEE A0 3HAYHOTO 30UIBIICHHS X0y MiABICKH.

[Tin eMHICTIO MABICKK PO3YMIIOTH pOOOTY, SIKY HEOOXIJIHO 3aTpaTUTH, 1100
neopMyBaTH TOBHICTIO PO3BAHTAXCHUN MPYKHUH e€JIEMEHT (0 MOMEHTY
JIOTOPKaHHA JIeTajie, o 0OMeXyI0Th AeQOopMalliio IPYKHOTO €IIEMEHTA).

fmax
B 3aransHomy Bunaaky U = I O(f)df ...,
0

ne @(f) — aHamiTHIHUN BUpPA3 XapaKTEPUCTHKY ITiIBICKH.

SIKIIO XapakTepUCTHKa IMIJABICKK JiHIMHA, TOOTO @(f)=cf, TO €MHICTBH

2
max !

niaBicku U = 0,5cf
JIe ¢ — KOPCTKICTh MIABICKH.

€MHICTh TIABICKM 0OMEXeHa >KOPCTKICTIO 1 MaKCUMAJIbHUM XOJOM ITi/IBICKH.
3pocTaHHsl X0y MiABICKM MPU3BOAUTH JO 3HAYHHUX IMEPEMIIIEHb Ky30Ba BITHOCHO
KOJIIC, 10 3MEHIITY€E CTIMKICTh aBTO, MiABUIIYE BUMOTH JI0 HAMIPABJISIOYUX TIPUCTPOIB
MIJBICKH, YCKJIAJHIOE YMOBH POOOTH PYyJbOBOIO MpUBOAA 1 30UIbLIYE MEXI 3MIHU

KJIIPEHCY MPU HE3aJIeXKHIN MIABICII KOJIIC.

k!/ﬂdl

144
R max

4
RZ//VJA’

Rzcm

”
cm

Rzem
/8’

Pucynok 7.4 — OntumanbHa popMa Mpy>KHOT XapaKTEPUCTUKH M1ABICKH
109



JIMHaMIYHUH TPOTMH IO BiJHOMICHHIO 10 CTATHYHOTO JUIS JIETKOBHUX aBTO
cknamae f 2=0,5 f_ , g aBroOyciB f 2=0,75 f_ , nnst BaHTaxHux aBto f 0= f .

VY npyKHy XapaKTepuCTUKY M1JBICKU BKIIOYeHUH Oydep B110010, 1110 3MEHIIIYE
X171 TiABICKK Ha BenmuuuHy OA.

Maca nigpecopeHoi YacTHHU, 110 BHU3HAYA€ BEIUYUHY CTATUYHOTO MPOTHHY,
3MIHIOETBCS JUISl JITKOBUX aBTOMOOUTIB /IS MEPEIHIX MiABICOK B CEPEAHHLOMY Ha
10+30%, a nna 3agHix Ha 45+60%; B aBTOOyciB Ha 200+250%; y BaHTaOXXHHUX
aBTomMoOuI1B Ha 240 +400%.

3HayHa 3MiHa MacH Ma€ BETMKUI BIUIMB Ha MPY>KHY XapaKTEPUCTUKY MiABICKH.
Ha puc.7.4 wnaBeneni Oaxani (GOpMH KPHUBHX XapaKTEPUCTHK IS TOPOKHBOTO
(Aa'd) i maniBzaBanTaxkenoro ( Aa"c) aBTo.

Jlnsa 30epekeHHsT ONTUMAajIbHOI YacTOTH BJIACHUX KOJIMBaHb Ky30Ba IIpU
3MIHHOMY HaBaHTaXEHHI HEOOXITHO MIATPUMYBAaTH TOCTIHHICTD CTaTUYHOTO
IPOTUHY MIJABICKH, 3MIHIOIOYH 1i JKOPCTKICTh, TOOTO >KOPCTKICTh MiJBICKM MOBHHHA
3MIHIOBATHCS MPONOPLIMHO JO HABAHTAKEHHS.

B 3aranpHOMY BUTIQJIKy XapaKTepUCTHKA MOBUHHA OyTH HENIHINHOIO 1 TOBUHHA
BUKOHYBAaTHCh YMOBa

—<=f =1, =const, (7)

ne ¢, =dR, /df —>xopcTKicTh MiABICKM B TOBUIbHIN TOYII XapaKTEPUCTHKH.
Piustaas (7) 3amumenmo y Burmsaai dR, /R, =df / f .
[HTerpytoun 1ei BUpa3 i BAKOPUCTOBYIOUHM MOYATKOBI YMOBH, 3a sikux f = f; 1
R, =R, , orpumaemo InR, =(f / ;) +c. 3Binku c=InR, —1.

Toxi R, =R, -e('™%,
0

Takum dYwHOM, IS TOro, MO0 Ky30B aBTOMOOLIS MaB, HE3AJIIC)KHO Bij
HABAHTAXKEHHA, TOCTIMHY YacTOTY BJIACHUX KOJMBaHb, XapaKTEPUCTHKA ITiIBICKU
MMOBUHHA 3MIHIOBAaTUCH 32 3aKOHOM CTEIEHEBOI (PyHKIIII.

IcHye psa cnocoOiB  OTpUMaHHA HENIHIAHOI MPYXKHOI XapaKTepUCTUKH
OaxxaHoro Burisiny. [ns Toro, mo® mnpu MIHIAHIA XapaKTEpUCTULl OCHOBHOTO
NPYKHOTO €JI€eMEHTa OTpUMAaTH 3aJaHy HENIHIHHY XapaKTepUCTUKY MIABICKH,
3a3BUYall 3aCTOCOBYIOTh JACKIJIbKA MPYKHUX €JIEMEHTIB.

JlonaTkoBUil TNPYXHUW €JIEMEHT MOXKE 3aCTOCOBYBATHUCH [Jis 301JIbIIICHHS
€MHOCTI TIABICKM 1 JJIsi OTPUMaHHS 33JaHOr0 CTaTUYHOIO MNporuHy. [ns 3miHu
YKOPCTKOCTI 3aJHBOI MiJBICKM BAaHTAXHOTO aBTO 3aCTOCOBYIOTH JTOJAATKOBY PECOPY
(TApecopHHK) 3 OMOpaMH, IO MAIOTh KPUBOJIHINHY moBepxHIO (puc.7.5a). Poboua
JOBKMHA TIIPECOPHUKA 13 30IBIIICHHSIM HAaBAHTAXXEHHS 3MEHITY€EThCS, a Y)KOPCTKICTh
30uTBITy€eThes. Ha nesskix aBTo Taki Omopu 3aCTOCOBYIOTHCS 1 JIJIs OCHOBHOI PECOPH.

[cHYIOTh KOHCTPYKIIIi pecop, B SIKUX IMepeadavyeHi M0MaTKOBI HIDKHI JIUCTH 3
paaiycamMu KPpUBHM3HU, 3HAYHO OUTBIIMMH, HIK Y BEpXHIX JUCTIB (puc.7.56). HuxHi
JIMCTU BUKOHYIOTH (DYHKIIIT TIIApecOpHUKA, 3a0e3neuytoun O1IbIII MIaBHE 301IHIIICHHS
KOPCTKOCTI MpU TOBHOMY CTaTHUYHOMY HaBaHTaXeHHI. JlogaTkoBi omopu 1
MiIPECOPHUKH BKIIKOUaIOThCs B podoTy npu xomi f, 10,6 .
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5 4 g
Pucynok 7.5 — PecopHi nmigBICKH 3 JOJaTKOBUMH MPY>KHUMH €JIEMEHTAMM:
1, 2 — nonatkoBa 1 ocHOBHa pecopu;3 — Oydep cTucky; 4 — KpUBOTiHIIHA
010pa;S — KOPEKTYI0Ul MPYKUHU; 6 — TyMOBa O1nopa

KpuBy mnpyxHOT XapaKTepUCTUKH, OJM3BKY MO 3adaHOi, MOXHA OTpPUMAaTH
BUKOPUCTAHHSAM IIJIBICKK 3 KOPEKTYIOUMMH TMpykuHamu (puc.7.56, puc.7.6).
KopekTyroui mpyXMHH MOXXYTh MpairoBaTd abo Ha po3Tar abo Ha CTHCK, a B
CTAaTUYHOMY TOJIOKEHHI PO3TaIlllOBaH1 TOPU30HTAIBHHO.

S
\
Y
%
~y

fa

a) )
Pucynox 7.6 — Cxemu miIBICOK 3 KOPEKTYIOUMMH MPYKUHAMH 1 iX IPYKHI
XapaKTEPUCTHUKU: a) PO3TAT;0) CTUCK; ] — OCHOBHA MPYKUHA;
2 — KOPEKTYIOUi MPY>KUHU
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[linBicka 3 KOPEKTYIOUMMH MpYXHUHAMH 3py4dHa I[P MaluxX 3MiHax
HiApecopeHoi MacH.

PeryntoBaHHs >KOPCTKOCTI MIABICKM B 3aJIEKHOCTI BiJ] Macu MiAPECOPEHOI
YaCTUHM  HAWOUIBII  TPOCTO  MOXKHA  3MIACHUTH  IIIIIXOM  3aCTOCYBaHHS
THEBMATUYHOTO TIPY>KHOTO €JIEMEHTA.

3a BUJOM NPYKHOTO €JIeMEHTa MTHEBMAaTUYHI1 MMiJIBICKA MOXYTh OyTH PO3/LICHI
Ha TIABICKM 3 TyMOBOKOPJIOBHUMH ITHEBMAaTHYHHMHU TMPYKHUMH €JIEMEHTAMHU
OasonHoro 1 giagparmoBoro Ttumny (puc.7.7, puc.7.8) Ta MABICKH 3
T'1IPOMTHEBMATUYHUMH MPYKHUMU €JIIEMEHTaMH TEJIECKOIIYHOTO THITY (pHuc.7.9).

\

| 4

Pucynok 7.7 — 3anexxHa nHeBMaTu4Ha OajJOHHA MIJBICKA BEAYUYHUX KOJIC aBToOyCa
JIA3 —699: 1 — Tara; 2 — 6anon; 3 — peryusarop; 4 — pe3epByap; 5 — amopTu3arop; 6 —
0anka; 7 — Oydep Bi100I0

CrucHene nosiTpsi abo ra3 B 0ajoHi nepedyBatoTh Mg TuckoM 0,5 +0,8MITa. 3i
30UIBIIEHHSIM OCaJIKK OaloHa WOTO BHYTPIIIHIN 00’ €M 3MEHITY€EThCSI, @ TUCK TOBITPS
1 KOPCTKICTh TIABICKM 301IbIIy€ThCA. HasBHICT, JOATKOBOTO pe3epByapy
KOMITCHCYE 30UIBIICHHS THCKY TMOBITpS B OaJOHI MPH HOro ocaiili 1 3MEHIIye
YKOPCTKICTh MiBICKH.

[lepeBaroro MHEBMAaTUYHUX MIABICOK € BIACYTHICTH TEPTS B MPYKHUX
eJIeMEeHTaX, He3HayHa iX Maca 1 He3HaYHUI piBEHb IIyMYy.

Jlo HemoJikiB TaKWX IMABICOK CIIJ BIJHECTH HEOOXIIHICTH aBTOHOMHOTO
pO3TallyBaHHSl HAIpPaBJSIOUOTO 1 TMOTallylouoro MPUCTPOIB MIABICKH, BEIUKY
BapTICTh 1 CKJIAAHICTh KOHCTPYKIli, a Tak0X Maly JIOBIFOBIYHICTh €JIEMEHTIB
IMIBICKH.
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Pucynok 7.8 — Ilepeans mHeBMaTHYHA ITiJIBICKa aBTOMOOLIS 3 JiaparMoBUM
NPYXKHUM eJIeMEHTOM: | — TyMOBO KOp/ioBa jaiadparma; 2 — MopIiieHsb;
3 — KopIyc; 4 — HampaBIIsAOYa

;_ y

1 ; ’ 1 — mopIieHs;
2 — UJIHIpP;
; 3 — IHUCK;

) 4 — chepruHa KpUIIIKa,
5 — rigpaBiigHUN pe3epByap;
B 6 — nemndep;

'ln [ — mepenyCcKHUI KianaH.
il

Pucynok 7.9 — I'tiporiHeBMaTUYHUM NPYKHUIA €IEMEHT

7.4 KineMaTH4Hi cXeMH HiABiCOK

Big cxemu migBicKu 3a1€XUTh KOMIIOHOBKA aBTOMOOLIS, MapaMeTpH TJIaBHOCTI
XO0Jy, CTIMKOCTI, KEpOBAHOCT1, MACH aBTOMOO1JIS 1 T.11.

Hagenemo xapakTepHi cxeMu niaBicok (puc.7.10).

3anexxkna (puc.7.10, @) 1 onxHOBaxinbHAa He3alexkHa (puc.7.10, 6)
BIJIPI3HSIIOTECA THM, 110 BEPTUKAIbHE TMEPEMIIICHHS KOJIC, SKE CYMPOBOIKYETHCS
3MIHOIO KyTa A, BUKJIMKAE B IPYroMy BUIAAKY 1€ i 3MiHY KOJIii.

VY ABOXBaXUIBbHIN MIJBICI 3 BAXKEISIMU PIBHOI JOBXUHU — TapayieJIorpaMHin
(puc.7.10, 6) — KyTOBE MEpeMIIIEHHS BiICYTHE, ajie BEJIMKE MOMEPEUHE MepeMilleHHS
Al koneca, mo Beme 10 wWBHIKOTO 3HOIIYBAHHSA IIMH 1 3MEHIIEHHS OOKOBOI
CTIHKOCTI.

VY NBOXBaXKUIbHIA MIABICHI 3 BaXKeNsMU Pi3HOI AoBxkuHu (puc.7.10, 2) npu
A=5.6" 1 plp =0,55.0,65 ripockomiunuii edexr, mo 30ymKye KOJIMBAHHS
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KOJIeCa BIJIHOCHO IIKBOPHS, TACUTHCSI MOMEHTOM CHII TEPTS B CUCTEMI, a MOMepeuHe
nepemimends Al =4...5mm KOMIEHCYETHCS NPYKHICTIO ILHH.

Pucynok 7.10 — KinemaTu4Hi cXeMH MiJIBICOK:

a) 3aJIexHa; 0) OgHOBaXKIIbHA HE3AJIC)KHA; B) IBOXBaXKIJIbHA HE3aJIe)KHA 3
BAXKEJISIMU PIBHO1 JIOBKHUHH; T') IBOXBaXKIJIbHA HE3aJIEXKHA 3 BAXKEISIMU PI3HOT
JIOBXKMHU; JT) He3aJIe)KHA BaXK1IbHO-TEJIECKOIIUHA; €) He3aJe)KHa TBOXBaXKIJIbHA 3
TOPCIOHOM

BaxinpHO-TeneckomniyHa ImiJiBicKa Mepe/iHiX KOJIIC JErKOBOI0 aBTO — «CBIUKa»
(puc.7.10, 0) — 3abe3neuye HE3HAYHY 3MIHY KOJIii, pO3Baly i CXOMKEHHS KOJiC, TIpH
[[bOMY 3MEHIIYEThCS 1HTEHCUBHICTh 3HOIITYBaHHS IIHUH, TOKPAIIYETHCS CTIMKICTh
aBToO.

[TinBicka Mae OAWH TONMEPEYHUN BaXiIb 3HHU3Y. Ii ocHOBHHMII emeMeHT —
amopTHu3aIliiiHa CTiHKa, 1110 Ma€ BEPXHE MAPHIPHE KPITJICHHS M1 KPUIOM. Y BEpXHIN
OMopl PO3MINLYETHCA MIIMIMIHUK, HEOOXIAHUN i1 3amoOiraHHs 3aKpydyBaHHS
NPYKUHU, SIKE MOTJIO O BUKIMKATH CTAOUTI3yIOUMA MOMEHT 1 JOJIATKOBI 3TMHAJIbHI
HaBaHTaXXe€HHs. Masi po3Mipu 1 Maca, BEJIMKa BIIJalib MO BHUCOTI MDK OIOpPaMH,
BEJIMKUM X1 TAaKOXX BIIHOCATbCS 10 ImepeBar 1€l miaABICKU. KOHCTpYKTHBHI
TPYJHOII OOYMOBJICHI HABaHTAXKEHHSIM KpHUJla B TOUI[ KPITJIEHHS! BEPXHbOI OMOPH.

[Tokakemo 3ycuyuis, O JA10Th Y BaXKiJIbHO-TEIECKOMUHIN miaBicii (puc.7.11).

ITo miHii e4 nie cunaP, , sxa Moxke OyTH po3KjazeHa Ha JBI CKJIAJO0B1 CHJIU:

Pnp , IO JII€ HA MPYXKHUHY 1 an , IEPIICHANKYJISIPHY OC1 CTIAKH, NPUKIAAEHY B TOUIL A

no omopu criiku. [lig miero 1€l cuiyM TIABUIIYETHCA TEPTS IITOKA TMOPIIHS B
HAIpaBJIAIOUld CTIHKU. B pe3ynbTari moripiryeTses pearyBaHHs MiJBICKH Ha ApiOHI
JIOPO’KH1 HEPIBHOCTI.
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Pucynok 7.11 — Po3paxyHkoBa cxeMa BaXX1IbHO-TEJIECKOMIYHO1 IMTiJIBICKH

Ipu cymimeHHi 0CbOBOI JiHIT MiABICKH 3 JiHi€r0 e cuim P, 1 P, criiBmayTs,
a nonepevHa cuna Q, 3HUKHE. JUisl BOTO HPYXKHUHH PO3MILIYIOTH MiJ KyTOM a0o
3MINIYIOTh MPY>KUHY B CTOPOHY Kosieca (puc.7.12 puc.7.13).

JIJisi BAHTOXKHUX aBTO HAWOUIBIIE 3aCTOCYBaHHS OTPUMAJHU 3AJICKHI IM1JBICKU

(puc.7.10, a), a s JErKOBUX — JBOXBaXUJIbHI Tpanemienonioui (puc. 7.10, 2) 1
BaX1JIbHO TeJieckomiuHi (puc.7.10, 0).

Pucynok 7.12 — BaxiapHO-TeIECKOIMIYHA MEPEIHs MiABICKA:
1 — monepeyHmii Baxisib; 2 — KyJIbOBa onopa; 3 — aMopTH3alliiiHa CTiiKa;
4 — npyxuHa; 5 — BepxHs omnopa; 6 — 0ydep Bia6010
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1 — reneckomiyHa CTIHKA;
2 — MOBOPOTHHH KYJIAK;

3 — HMDKHIN BaXKiJib;

4 — Kynp0Ba O1opa;

5 — maroumnHa;

6 — MOBOPOTHUI BaXKiJIb;

{ — HWKHS OTIOpHA YalllKa;
8 — nmpyxuHa;

9 — 3aXUCHHI KOXKYX;

10 — ©ydep crucky;

11 —BepxHs omopHa yalika;
12 — miAMUITHAK BEPXHBOT
OTIOpH;

13 — BepxHs omopa CTIHKH.
Pucynox 7.13 — BaxinbHO-Teneckormivna miaBicka aBromo0inss BA3-2108

Ha pucynkax 7.14 — 7.18 300pakeHO pi3HOMaHITHI CXEMU M1JIBICOK, 1110 Ha0yJIn
IIMPOKOTO 3aCTOCYBAaHHS HA aBTOMOOLIISIX.
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Pucynox 7.14 — llIkBopHeBa nepenns miaBicka aBromoous ['A3-24 3 nmonepeuyHumu
BaKCIISIMU:

1 — BepTUKanbHa CTiHKa; 2 — HUXKHINA BaXUIb; 3 — Oydep cTucKy; 4 — romyactui

HIJIIUITHUK; 5 — KYJIbKOBHM OMOPHUM MIIIIUITHUK; 6 — IIKBOPEHb; 7 — BEPXHIN

Bax1b; 8 — Oydep BinOo10; 9 — amoptuzaTop; 10 — npyxuna; 11 — npoknagka
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Pucynox 7.15 — be3mikBopHeBa repeaHs miBICKa BEAYYUX KOJIIC 3 MONEPEUHUMHU

BaXKEJISIMU:

1 — HIDKHIN BaXK1Jib; 2 — HIDKHA KYJIbOBA OMOpPa; 3 — MIapHIp PIBHUX KYTOBHUX
IIBUIKOCTEN; 4 — BepTUKAJIbHA CTIHKa; 5 — BEPXHS KyJbOBa OMopa; 6 — BepXHiit
Bax1b; 7 — Oydep crucky; 8 — 6ydep Bigdor0

Pucynox 7.16 — be3mkBopHeBa TOpcioHHA MiBICKa 3 TOXUIIOIO BICCIO XUTAHHS
BEPXHBOT'O BaXKEJIA:
1 — BepxHIi BaXKiJIb; 2 — HUXKHIN BaX1JIb; 3 — BEpTUKAJIbHA CTIHKa; 4 — KyJIbOBI
mapHipu (omnopu); 5 — Topcion; 6 — cradinizarop;
7 — mpuCTpii U1l 3aKpy4dyBaHHS TOPCIOHA
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Pucynok 7.17 — 3agus miABICKa JIETKOBOTO aBTOMOOLIS 3 HECUMETPUYHOIO JIMCTOBOIO
pecoporo: 1 —pecopa; 2 — Oydep ctucky; 3 — amopTH3aTOp; 4 — MOAATKOBUM Oydhep

[Ipu HanpaBiAO4YOMY NMPUCTPOI OYIb-SIKOTO THUIMY MiJBICKA KOJIC HA3UBAETHCS
0JIOKOBAHOIO, AKIIO MEPEMIIIECHHS JBOX YU JEKUIBKOX KOJIC PI3HUX OCEH MOB’s3aHi
MDK coboro. (Y Bumaaky OanaHCHpHOI TIABICKM JBOX Kojic (puc.7.18) ix
BEPTUKAJIbHE TMEPEMIIICHHS, PIBHE 3a BEJIMYMHOIO 1 MPOTHIIC)KHE 32 3HAKOM, HE
BUKJIMKAE JeopMaliii Mpy>KHUX €JIEMEHTIB M1JBICKH.)
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Pucynok 7.18 — banancupHa pecopHa miaBicKa:
1 — BepxHs peakTHBHA IITaHTa; 2 — HIXKHS peaKTUBHA IITaHra; 3 — pecopa; 4 — BiCh
OanaHcupa; 5 — 6ajka Beay4yoro Mocrta; 6 — ornopa pecopu

Jlo mepeBar He3aJC)KHUX ITJBICOK MOXHA BIJTHECTH: MOJIMBICTH BEJIHUKOTO
MPOTUHY (XO0My), 3MEHIICHHS TiPOCKOIIYHOTO MOMEHTY, MOKpAIIEHHS CTIMKOCTI 1

KEpOBAHOCTI, 3MEHIIICHHSI MAacH HEIiIPECOPEHUX YACTHH, XOPOIa B3aEMOJIIST KOJIC 3
HEPIBHOCTSIMU JIOPOTH.

7.5 IIpyxHi eleMeHTH

Jlo MeTalieBUX MPYKHUX EJIEMEHTIB HalleKaTh: JIMCTOBI PECOpH, CIIpaibHI
NPYKUHU, TOPCIOHU. J[JIs 3aJIe’)KHUX MiJBICOK YaCTIIIe€ BUKOPUCTOBYIOTHCS JIMCTOBI
pecopu, a ISl HE3aNeXHUX — MPYKUHU 1 TOopcioHW. Jlo HeMmeTaleBHX MpPY>KHUX

€JIEMEHTIB HajeXaTb TyMOBI 1 MHEBMAaTU4YHI €JIEMEHTH 3 TyMOBOKOPJOBOIO
000JIOHKOIO.
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7.5.1 JIncTosi pecopu

Bonu naOynu mmpoxoro PO3MOBCIO/KCHHS, OCKIIbKM MOXYTh BUKOHYBaTH
(GYHKIIT IPY>KHOTO €JIeMEHTa, HaMPABJIAIOUOTO 1 MOralyvyoro mpucTpois. JIncTosi
pecopu TPOCTi y BUTOTOBIEHHI 1 3py4HI HpU TPOBENEHHI PEMOHTHHX pPOOIT.
HenonikamMy JHCTOBUX pEcop € BelMKa METaJOMICTKICTh, BEIHMKa HEMiJpecopeHa

Maca i Majui TepMiH CITy>KOH.
2

. . . 1l o
[TuToma moOTeHIIiHA eHepris IS JUCTOBOI pecopu A :6-(E), a s

num

2
IpYKUHU Ta TopcioHa A = % . (TE) , (e o 1 7 - BIAMOBITHO HOPMaJbHI Ta JOTHYHI
HanpyxeHHs, E 1 G - Moyt Ipy>KHOCTI IPU PO3TATY 1 KpydeHH).

SKI10 NTpUIHATH CIIBBIIHOIIEHHS MK MoayisiMu mipyskHocTi G =0,385E, TO
IpPU O =7 €HEpris, 10 3HAXOAMUTHCS B OJMHHUII 00 €My MPYKHOTO €JIEMEHTa s
NPY>KUHU 49U TOpcioHa Oyze B 4 pa3u Oublia MOPIBHSIHO 3 JIUCTOBOIO PECOPOI0, IO
00YMOBITIOE 301IBIIIEHHS 11 METaIOMICTKOCTI.

HemocTtaTHsl JOBTOBIYHICTH JIMCTOBUX PECOP BH3HAYAETHCSH BEIUKHUM TEPTIM
MDK JIMCTaM 1 CKJIQJHMM Halpy>KeHUM CTaHOM, OCKUIBKM pecopa CHpuiiMae
BEPTUKAJIBbHI, TO3/JOBXHI 1 O0KOB1 3yCHJIJIS 1 X MOMEHTH.

B ocHOBy po3paxyHKy 0araToJMCTOBHX pECOp TMOKIAIEHO PO3PaXyHOK
OJIHOJIUCTOBOI PECOPH, 1110 € COO0I0 OATIKOIO PIBHOTO OIODPY.

JIBoxmieda ogHoiMCTOBa pecopa (puc.7.19, a) ckiamaerbest 13 JBOX pecop
TPUKYTHOI (OopMHU, MPUKIAJACHUX OJHA O APYroi OCHOBaMH. 3arajbHa JOBKHUHA
Takoi pecopu — L.

HampyxeHHst 1 TpOTWH /Ji1 OJHOIUICYOi TPUKYTHOI KOHCOJIBHOI PEecopu 3
3aMiIeHHsIM B ciueHH1 KK

M. 6P
o =—,;
“T W Bh?
PP

2EJ,

ne J,=Bh*/12.

J11s IBOILIEYOI OJTHOIMCTOBOT pecopu (Bpaxysasiuu, mo P=0,5Q i [=0,5L):
o,=(3/2)-(Q-L/Bh?);
f =(3/8)-(Q-L*/EBh®).

OnHoOMMCTOBa pecopa MoXKe OyTH 3aMiHeHa OaraTosiuctoBoro (puc.7.19, 0).

k1o B ueHTpi pecopu npukiactu 3ycuiuist Q=2P, To MokxHa NpUMHSTH, 1110 TPOTUH
f 1 Hanpy>XeHHs O, [0 BUHUKAIOTH B pecopi, OyayTh Taki K, SIK i B OJJHOJUCTOBIH

JBOXILICYil pecopi, TOOTO:

o, =(3/2)-(Q-L/nbh?);
f =(3/8)-(Q- L/ Enbh®),
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ae N i b- BIAMOBIAHO YHCIIO i MUpPUHA JIUCTIB 0araToJIMCTOBOI pecopu. BimmosimHo
KOPCTKICTh pecopu

3
c=Q/f:325J/ﬁ=8/3(EJL§JL}
L
q/2=P , a/2=P
5 T
L A4 ¢ ]
=T o Y
ples = e
Q2=P i a/2=P

A
Y

6)
Pucynok 7.19 — Po3paxyHKOBI CX€MH JIBOXILJIEYUX PECOP PIBHOTO OMOPY

Takum 4rHOM, 3a7aI0UYHUCh HEOOX1THOIO MKOPCTKICTIO PECOPHU, HABAHTAKEHHSIM
1 TOMYCTUMHMH HAIPY>KEHHSIMU MOXHA BU3HAYUTH PO3MIpU 0araToJIMCTOBOI PECOpHU
piBHOrO omopy. IIpakTuuHo 0araToJaMCTOBY PECOPY PIBHOTO ONOPY BUKOHATH
HEMOYKJIMBO, OCKUIBKM KiHIII KOPIHHOTO JIMCTa MOBUHHI MaTh omopu. ToMy peajibHa
pecopa B IJIaH1 Ma€ Tparneuieno1iony hopmy.

[Iporun pecopu:

3 3
(o5 Q8 5 QL
48EJ,  4Enbh

(8)

e 0 — KoeQILIeHT MPOTUHY.

KoedirieHT nmporuHy 3ajie)kUTh TOJIOBHUM YMHOM BiJ] KOHCTPYKIIIi KIHIIIB PECOPH.
Il pecopu piBHOTO omopy 3ruHy o =1,5; mis peamsHux pecop o =1,25...1,4. Tlpu
BUKOPHUCTaHHI APYTOro JIMCTA JUIS MiICHIICHHS KOpiHHOTO & =1,25.

XKopcTkicTh 1 HAaPY)KEHHS B TaKii pecopi BiAMOBIIHO:

1 Enbh®
c=Q/ f =250 9)
QL 15QL 10)

o,= = >
AW,  nbh
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Jlnis nestkux Mozieniei aBTO BUKOPUCTOBYIOTHCS. HECUMETPUYHI PECOPH.
[IporuHx i HanpyXeHHsI B TAKKX PECOPAX:

_ 5. HAQ
4Enbh’L

__6QLl,
* nbhiL

3acTocyBaHHS HECUMETPUYHHUX PECOP J03BOJISIE€ 3MEHILIUTHU MIAHOM MepeaHboi
YaCTHHHU 33JHHOTO MOCTA, a BIIMOBIAHO 1 33 JHHOTO MIApHipa KapJaHHOI mepeaadl mpu
XOJll CTHCKY, III0 TTOKpaIIye poOOTy Kap/IaHHOI Iepeaadi 1 3MEHIIye BUCOTY TOHENS B
KY30BI.

v HeCI/IMeTquHo'l' pECOpH KOPCTKICTh TMEPEIHBOTO KIHI pecopu OuIbIie
KOPCTKOCTI 33AHBOTO KiHIA. Lle 103Bossie eheKTUBHO MPOTUIISTH «KIFOBKaM» MPH
raJlbMyBaHHI 1 «IpHCIIaHHSAM» TpHU po3roHax. J[ias momepeaHbOro BH3HAYEHHS
JIOBXKMHU PECOPH CKOpUCTAaeEMOCH 3aiexkHocTsIMu (8) 1 (10).

Takum 4nHOM:

— 5. O max LZ .
6Eh °
L 6 fEh |
loYo 0
ne E — Mozyns npyskHOCTI TIpH po3Tary, E=2,05*10° MI1a;
f — 3aragpHa medopmariisi pecopd, IO BIANOBIZa€ IMOBHOMY XOIy KoJeca
(f=f,+1);

O ox — MAKCHUMAIIBHO JIOIIyCTHME HANPYKCHHS 3TUHY.

30UTBIIIEHHSIM JIOBKUHHU PECOPH MPHU MOCTIMHUX IHIIUX MapaMeTpax MO>KHa
3HAYHO MIABUIIUTH TOBIIMHY JIUCTIB, 110 OCOOJIMBO BAXKJIMBO JJII KOPIHHOTO JIKCTA,
KU CIipUiiMae KpiM BEPTUKATBHUX HABAaHTAXKEHb OOKOBI, TTO3/IOBXKHI 1 KPYTUIIBHI.

PecopHi AMCTH BUTOTOBIISIOTH 3 KPEMHIEBOMAPTAHIIEBUX 1 KPEMHUCTUX CTajeH
55T'C, 55C2, 60C2. Tlpyu MakcuMaabHOMY JWHAMIYHOMY MPOTHHI HANpYXEHHS He
noBuHHI nepesunryBatu 900 Mlla. Jluctu pecopu 1HOJI MarOTh Pi3HY TOBIIMHY (aye
He OUIbIlIe TPHOX TOBILHH).

[upuHy MUCTIB BUOMPAIOTH 3 ICHYIOUOTO COpTaMeHTy npokarty. baxaHo, 11100
BUKOHYBasack HepiBHicTh 6<b/h<10.

VY Bumnagky HaJAMIpPHOI TOBIIMHM JIUCTIB MPHU KPEH1 Ky30Ba aBTO 30UIbIIYETHCS
HaIpY>KEHHS KPYYEHHs, OCOOJIMBO B KOpiHHOMY JHCTI. [Ipyn 3MeHIeHHI MHMpUHU
JIUCTIB 30UTBITYETHCS X YUCIIO B PECOPI, TMIBUIILYETHCS TEPTA MIXK JTUCTAMH 1 3pOCTAE
TOBIIIMHA PECOPHU.

Ywciio nucTiB pecopH ckiianae 3a3Buuai 6+14. SIKmio 4ucino JUcCTiB MeHIe 6,
TO pecopa HaATO Beiauka, a sKmo Ouremie 10, TO MIIHICTP KOPIHHUX JIUCTIB
HejocTtatHd. [Ipy UMKITIYHOMY 3THHI JIUCTa PECOpU OMip BTOMIIO BaJIbHOMY
pPYWHYBaHHIO CTUCKYBAaHHX IIaPiB BUIIE, HIK PO3TATYBaHUX. JIJIsI MIABUIIICHHS OTIOPY
BTOMJIFOBAHHIO PECOP MOBEPXHI JUCTIB, 10 MPALIOIOTh HA PO3TAT, MICIS TEPMIYHOI
00poOKM MiA0Th APOOOCTPYHHIM 00poOIll, B pe3ysbTari sIKOi B MOBEPXHEBOMY
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mapt 10 0,8MM CTBOPIOIOTBCS MOMEPEIHI HampyKeHHS CcTucky. Kpim Toro
MOBEPXHEBE 3MII[HEHHSI 3MEHIIy€e Ae(PEeKTH Ha TOBEPXHI JHCTA, 110 BILUIUBAE HA OMIp
BTOMIItOBaHOCTI. HampyxenHst crtucky, piBHe 9MIla Ha mnoBepxHI JHUCTa, €
ONTUMAJILHUM.

Buxopucranus pecopHux MpoduiB 13 CHEIiabHOI (OPMOIO TOMEPEUHOTO
ciueHHs (puc.7.20) MOpiBHSAHO 3 MPSIMOKYTHOIO JO3BOJIIE OTPUMATH €KOHOMIIO CTai 1
MiABUILUTH JIOBTOBIYHICTH pecopu. 3MiHa (OpMU MNPOPUII0 MONEPEUHOTO CIYCHHS
NPU3BOUTH 10 3MIIIEHHS HEUTPaIbHOI OCi CiUeHHSA 1 TMepepo3nojily HampyKeHb
pO3TATY 1 CTUCKY. JlOMyCTUMHUM paxyeThCs BiTHOIICHHS HANPY)KEHb CTUCKY 1 PO3TATY
o, | o, =1,27+1,30, 1 1e MOKe 1aTH eKoHOMiIro cTail 10 14 +16%.

1
!
I
< !
|
7
Gr/x lo,.ﬁ b /36
8 2)

Pucynok 7.20 — ®opma mipodisiiB pecop:
a) TPSAMOKYTHE CIYeHHs; ©) CHOTBOPEHHS MNPSAMOKYTHOTO MPOdUI0 i €0
MeMOpaHHUX HaIPYyKEHb; B) TpaIelienoAiOHe ciueHHs; I') Mpo@iiib 3 KAaHABKOIO

Ilpn Benukux pAepopmMalisiX JTUCTH NPSIMOKYTHOIO CIYE€HHS MPUKUMAIOTh
BBITHYTYy (OpMy, TOMY Ha TOBEpPXHI JIMCTAa OJHOYACHO 3 HANPYXKEHHSM 3TUHY
BUHUMKAKOTh QHH1 HaNpY>KEHHSI.

SAxay " 11b pecopu Mae TpareuienoAioHe CldeHHs, TO 1i HaNpyXEHHS 3a
a0COJIOTHOIO BETUYMHOI0 MOXYTh OyTH B TPU pa3d MEHII HANpPyXEeHb pecop, 110
MalOTh MPSAMOKYTHE CIYEHHS, NPUYOMY HANpPYXKEHHS PO3NOAUIAIOTHCS IO
MOTIEPEYHOMY CIYE€HHIO PIBHOMIPHO.

Jlns Toro, moO B pecopl, fKa CKJIQNA€ThCs 3 JIUCTIB PI3HOI TOBIIMHH,
PO3BAHTAXXUTU KOPIHHUM JIUCT 1 320€3MEYUTH PIBHOMIPHUI PO3MO/1JI HABAaHTAKEHHS,
IIPY BUTOTOBJIEHHI IM HaAalOTh PI3HOT KPUBU3HHU.

g Nucm]

Pucynoxk 7.21 — Pecopa 3 iuctamu pi3HOI KpUBU3HU Y BUIBHOMY CTaH1
122



Opnak micns 30MpaHHS pecopu BCl JHCTU OyAyTh MaTH OJHAKOBI pajalycu
KPUBU3HU. SIKIIO paalyC KPUBU3HM 3MEHIIMBCS, TO BHYTPIIIHS TOBEPXHS JIHCTa
JIOJJATKOBO CHpUIiME HANpyKEHHS CTHCKY, a JIMCTU 13 30UIBLICHUM pajalycoM —
Hanpy>KeHHs PO3TTY.

[Toniepenne Hampy>KeHHS B JIUCTax, SK€ BUKIMKaHE PI3HUMHU iX paiiycamu
KPUBHU3HU:

ne R 1 R, — paalycu KpMBU3HHM JIMCTIB BIAOBIIHO J10 1 MICHsI 30UpaHHS.

[Ipu po3paxyHKy pecop HEOOXiTHO BpaxOBYBaTH JOJATKOBI HANpY>KEHHS, IO
BUHUKAIOTh Yy pe3yJdbTaTi mepedadi iM TOPU3OHTANbHUX 3ycwib. CKiaaHe
Hanpy>KeHHs O, , B KOPIHHOMY JIUCTI OIS BYIIKA, BUKJIMKAHE MTO30BXKHBOIO CHUJIOIO

R, (puc.7.22), ckiafgaeTses 13 HAIPYXKEHb 3TUHY O, 1 CTUCKY O, (pO3TAry).

_3R(d+h) R,

11
Tawa bh bh (1)

IS R, — T'OPHU30HTAJIbHC 3yCHUJIIIA,

X
d — giameTp manbls pecopu;
b — mmpuna nucra;
h — ToBIIMHA NHCTA.
[Tpu mepenadi 4epe3 BYIIKO TalbMIBHOTO YHM TSATOBOTO 3YCHJUIS TO3JOBXKHS
cuia R, oOMexeHa CHJIOI0 3YeIUIeHHsI KOJiC 3 Jopororw. Bymiko pecopu moynHae

pPO3KpHBAaTHCS, KOJIM O, JOCAra€ MeXl TEKydocTl Matepiany. HanpyxeHss,

OTpMMaHiI TMpPU CTATUYHOMY HaBaHTaXeHHI 3a Qopmynoro (11), He mOBUHHI
nepesuiryBatu 350MlITa.

[/ ly

Rx

Pucynok 7.22 — Po3paxyHKOBa cXxeMa BYILIKa pECOpU

VY BaHTaXHHUX aBTO W aBTOOycax BYILIKa Pecop MiACUIIIOIOTh. 3a3BUYal, KiHElb
JPYTroro JIMCTa OTOPTAE BYIIKO 3 MEBHUM 3a30pOM. 3a30p IPH BEIUKUX AehopMarlisx
pecopHu yCyBaeTbCs 1 MPOXOJAUTH MiJACUIIEHHS ByIIKa. [HOAI Ha BaHTaXXKHUX aBTO Ha
nepeHbOMY KIHIIl peCOPH BCTAHOBJIIOIOTH HAKIIAIHE BYIIIKO.
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PecopHuii manenps BUTOTOBISIOTH 13 BYTJICLIEBOI JIETOBAHOI CTajll 3 HACTYMHOIO
nemeHTamiew. s 3a0e3neueHHss Maloro 3HOIIYBAaHHS HANpYKEHHS 3MHUHAHHS HE
NoBUHHI nepeBumtyBatu o, =7,5+9Mlla. Jna craneit tumy ,,Crams 307 3
nianyBanHsM o, =3,0+4,0MIla. Ilpm 1pOMy HampyXeHHS BH3HAYalOTh 3
ypaxyBaHHSM JIii Ha TIAJIbIll TITBKA CTATUIHUX CHJL.

Ha puc. 7.23 300pa>keHO OMOpH JIMCTOBUX PECop.

,.‘/?‘,;.\... Agg;‘;;,’ ‘

| NN

Z J

7)

/5) 4‘

Pucynoxk 7.23 — Onopu pecop:

a — ryMoOBa OIopa nepeiHboi pecopu nepeaHs; 0 — TyMoBa ornopa nepeaHboi pecopu
3a/IHs; B — KPIIUICHHS KIHI[IB 3aHBOT OTIOPH 3aHE; T — KPITUICHHS KIHI[IB 33 {HbO1
OMOpH NEPENIHE; 1 — NEePEAHE KPIMJIEHHs pecopy; 1, 2 — rymMoB1 oniopu; 3 — najielb; 4
— T'YMOBI BTYJIKU

7.5.2 Ilpy:xuHu i TOPpCiOHH

[Ipy>kuHM 1 TOPCIOHM TOPIBHSHO 3 JIMCTOBUMH PECOPAMHU MaIOTh OUIbIITY
MUTOMY €HEPrOEMHICTb.

Topcionu MOPIBHSAHO 3 MPYKUHAMHU OUIBII TPYAOMICTKI y BHUTOTOBJICHHI.
[linBicku 3 TOPCIOHOM MAalOTh MEHIIY Macy HEMIIPECOPEHUX YacCTHH, OUIBII
CIPUATIMBUI PO3MOJLT HABAaHTAXEHb HA paMmy (MPU MO3J0BKHBOMY PO3TalTyBaHHI
TOPCIOHIB), OCKUIBKM MOMEHTH BiJl BEPTUKAIBHUX HABAaHTaXEHb MEpPEAaloThcs HE B
HABAHTAXKEHI 30HM KPIIUICHHS BaXKeJiB, a 4epe3 MPOTUJICKHHUM KiHEIb TOPCIOHA.
OCHOBHMM HENOJIKOM TIPY>KMH 1 TOPCIOHIB € HEOOXIJTHICTh MaTh aBTOHOMHHUM
HaIpapisouni npuctpid. ToMy, HE IUBISIYUCH HA MPOCTOTY KOHCTPYKLII MPYKHUX
€JIEMEHTIB, 111 MiABICKH BI[IJIOMY MalOTh O1IbII CKJIAIHY KOHCTPYKIIIIO, HIK PECOPHI.

3a po3TanryBaHHSIM TOPCIOHHM OyBarOTh MO3JO0BXKHI 1 monepeyHi. BoHn MaroTh
KpyTJie, TUIACTUHYACTe, MyYKOBE 1 CKIazeHe cidyeHHs. Halibinblie po3noBCIOIKEHHS
OTPUMAaJIU TOPCIOHU KPYTJIOTO CIYE€HHS.

[Ipu BUKOpHCTaHHI MPYKUHU Y BaXKUIBHMX IIJIBICKAX BOHA MIJJA€THCS HE
TITBKH CTHCKY, aJie ¥ 3TMHY BHACIIIOK TOTO, 10 OJWH KiHEIh IPYKUHU 3aKPITUICHHMA
Ha pyxoMmomy Baxeni. Lleff 3ruH BHSBIsS€ BIUIMB Ha KOPCTKICTh MIABICKM 1 Ha
Hanpy>XeHHS B MPYXUHI. {75 3MEHILIEHHS TaKUX Hamnpy>KeHb BICh NPYKUHU NPHU
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JUHAMIYHOMY  TPOTMHI TMOBHMHHa OyTH Maibke mnpsMoiniHiiHOO. ToMy mpu
MaKCHMaJbHOMY OCHOBHOMY HAmpy>K€HHI B MPYXHHI MOXKHA 3BECTH 10 MIHIMyMYy
JIOJTaTKOB1 HAMPYKEHHS BiJ 3TUHY.

JliameTpu NMpy>KUHHU 1 BUTKA BUBHAYAIOTHCS 13 YMOBU MIITHOCTI:

MKp 3
r=""2-8P DK/ (zd%,

COKP

pe P, —3yCHius, WO Jii€ Ha IPYXHUHY;

D — cepenniit niameTp npyXUHH (JiaMeTp HAaBUBKH);

d — niametp nmpoty (mpyTKa);

K — xoedimieHT, mo BpaxoBye 30UIbLICHHS HAMpPYXCHHS Ha BHYTPIIIHIH
MOBEPXHI MPY>KUHU.

Jlis mpyXUH MiJIBICOK BUKOPUCTOBYIOTHCS Takl K CTajii, m[0 1 JAJIA pecop, a
came 55I'C, 50C2, 60C2 3 nmONMyCTUMHM HaNpPyKEHHIM [T]=1000MHa npu
MaKCHMaJIbHOMY MPOTHHI.

Yucno BUTKIB MPYKUHA BHU3HAYAETHCA 3 yYMOBU 3a0€3MEUeHHs HEOOX1THOT
YaCTOTH BJIIACHUX KOJUBAHb, KON

n, =30/ x)Jc, I m,, . (12)

I3 Bupasy (12) npu 3aganiii yactoTi N, , Maci M,,, MOKHA 3HAUTH 3HAYCHHS

NPUBEAEHOI KOPCTKOCTI MIABICKH C,, @ MOTIM MNPUBEACHY YKOPCTKICTh MPY>KHOTO

o
CJICMCHTA.

Con =CrCry [ (c,+cy),

1€ C;;, — KOPCTKICTb IIMHU.
Y HesaNekHIN MiABICII NPUBEICHA KOPCTKICTh ¢, MOB’s3aHA 3 KOPCTKICTIO

NPY>KHOTO €JIEMEHTA ¢ HAaCTYITHUM BHUPa3oM (IuB. puc.7.5, 2):
_ 2
c=c,(pla).

B 3aranpHOMy BUIAAKy NpUBEACHA KOPCTKICTh MIJBICKA TPHU TOCTIHHIN
YKOPCTKOCTI MPY>KHOTO €JIEMEHTA 3MIHIOETHCS B 3JIEKHOCTI BiJl IEPEMIIIICHHS KoJjieca
BHACIIIJIOK 3MIHU TI€PEIaTHOTO uuciaa Baxens. [Ipu cTaTM4HOMY HaBaHTa)KEHHI
BOXIJb TIJBICKM TOBHHEH pO3MIIIYBAaTUCA TOpu3oHTaIbHO. Ile monoxeHHs
BUKOPUCTOBYETHCS JIJIs1 OI[IHKA KOM(OPTAOEITHHOCTI aBTO.

[IporuH 1 KOPCTKICTh NPYKHUH:

8P D%
f=—32—;
Gd*
i: Gd“'
f 8D

(13)

I3 popmynu (13) BU3HAYUMO YUCIIO POOOUYNX BUTKIB:
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i =Gd*/(8cD?),

ne G — Mmogyns ipyx)HOCTI 3cyBy, G=78000MIIa
IToBHe uncio BUTKIB npyxuHu |, =1+ (L,5+2).

[TinBicka TopcioHa MOXKE€ MaTH HANpaBISIOYUN MNPUCTPIM 3 TMOMEPEYHUM 1
MO3/I0BXKHIM PO3TallyBaHHSM BakediB. TOPCIOHHM MOXXYTh PO3MIIIyBaTHCS SK Y
BEPXHBOMY, TaK 1 B HIDKHbOMY Bakesi (puc.7.10, e).

JliameTp TopcioHa KPYyTJIOTo ClYeHHS BUOUPAIOTh 3 YMOBH MIITHOCTI:

T =16T /(7Z'd3) ,

ne T .. — MakCUMaJbHUN CKPYYyHOUH MOMEHT;
d — miameTp TOpcioHa.

Jlns  matepianiB, sIKi BHKOPUCTOBYIOTBCS JIJII BUTOTOBJICHHS TOPCIOHIB,
JOTMYCTHMI HAMpY>KeHHS B TOPCIOHI 3 3arapTyBaHHSAM, IOJipyBaHHSIM, 0OpOOKOIO
npobom cknanarTs 1000+1050MIla. XKopcTkicTh TOpciOHa BU3HAYAETHCS 13 YMOBH
3aJIaHO{ YaCTOTH BJIACHUX KOJIMBaHb 3a opmysoro(12).

n, =30/ z)\jc, I m,, .

3MmiHa Tieda Jii CWJIM B HANpaBJSIOUOMY MPUCTPOi BaXiIbHOI TOPCIOHHOT
MIJBICKU B 3arajJbHOMY BUIIAJIKYy JJa€ HEJIHINHY XapaKTEPUCTHUKY ITiABICKH.
KyT 3akpyTKH 1 3KOPCTKICTh TOPCIOHA:

p=1%;
c=—=="=Gxd"/(32)
®

ne d — miaMeTp TopcioHa;
| — moBxMHa TOpCiOHA.
3 ¢opmynu (14) Bu3HauaeThcss poboya J0BKUHA TopcioHa | (6e3 mumimeBmx
KiHIIB). JliameTp 1 AOBXHMHY LUTIIEBUX KIHIIB PEKOMEHIYEThCSI BUOMPATH 3aJI€AKHO
B1JI JllaMeTpa TOPCIOHA!

d =(1,2+1,3)d:
| =(0,6+1,2)d.

JIist 3py4HOCTI CKJIAJaHHS IUIIIEBI KIHI[I TOPCIOHAa BHUTOTOBJISIIOTH PI3HUX
niametpiB. HaltOinpmoro nomupenHs Ha0yso0 nutirneBe 3 €IHaHHS Y BaXkenl 1 pami 3
TPUKYTHUMH LUTIIIaMHU 1 KyToMm Mk rpadsimu 90°. B iboMy Bunagky 3abe3neqyeThest
PIBHOMIPHUI PO3MO/ILJT HABAHTAXXEHHS I10 JOBXKHHI HUTIIIB.

3acTocyBaHHS IJIACTUHYACTHX TOPCIOHIB 3HAYHO 3MEHILIYE >KOPCTKICTh MPH
3a/IaHIf JOBXKUHI, 1 1I€ JJa€ MOXJIMBICTh BUKOPHUCTOBYBATH i1X 3 HAIMPaBIISIIOUUMHU
IPUCTPOSIMA HA TMO3/I0BXKHIX BAXKENAX, MPU SKUX OOMEKEHE MICIIE pO3TallyBaHHS
TOPCIOHIB.
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[InacTuHyacTHii TOPCIOH Ma€ MPOCTE KPIMJIEHHS 3 BaXKeJIeM 1 pamoro, L0
0OyMOBITIO€ BUKITIOUEHHS KOHIIEHTpAIlli HAlPY>KEHb.

Hanpy»xeHHs 1 )KOpCTKICTh y MJIACTUHYACTOMY TOPCIOHI1

(1+O,6D)
Z-:3-I-mabe;
ih“b
3
cotme G0Ny ggly;
@ 3l R

1e b — mupuHa JIMcTa TOPCioHa,;
h — Bucora sucra TopcioHa;
| — yncno MUCTIB TOpCcioHa.

7.5.3 IInHeBMAaTHYHi NPYKHi eJIeMEHTH
Jlonmyctumo,

o0 MPYXHOMY €JIEMEHTY y BHUIVISIAI THYYKOI OOOJIOHKH,
HAIOBHEHOMY MOBITpsM (puc. 7.24), HaBaHTAXEHOMY 3YCHJUISIM P, mpuaamMo Maaui

nporuH dS. Toxi poboTa cumu P cknane P/ds, a pobota cumm trcky py,dV .
Ha oCHOBI MPUHITUITY MOJIMBUX MTEPEMIIIICHB:

Pds + p,dV =0, (15)

1€ P,, — HaJJIMIIKOBUI TUCK IOBITPSI B IPYKHOMY €JIEMEHTI;
dV —3MiHa 00’ €My TIPY>KHOTO €JIEMEHTA.
[Ipu ubomy HexTyeMo poboTor0 Aedopmariii camoi 0OOJOHKM, HE3HAYHOIO B
MOPIBHSIHHI 3 POOOTOIO CHJI TUCKY.

3 piBasHHSA(15) oTpuMaemo

LAGEA
P ds

Takum yuHOM, edeKkTHBHA oA A,, TOPIBHIOE MOXIiIHINA 3MiHU 00’€My MO
IIPOTUHY.

PiBHSIHHSA BaHTaKOMIIHOMHOCTI MPY>KHOTO €JIEMEHTa

Vn
P:pH'Aed;:(p_pa)Aed;: ri(}—no_pa Aeqbl (16)

e P — abCOMIOTHUM THUCK MOBITPSI B MPY>KHOMY €JIEMEHTI;
P, —aTMOC(EpHUN THUCK;

N — MOKa3HUK MOJITPOIIH;

V — 00’eM MOBITPS B IPYKHOMY €JI€MEHTI;

V, —00’eM NOBITPs B IPY>KHOMY €JIEMEHTI IPU CTATUYHOMY HABAHTAKEHHI;

P, — THUCK IOBITPsI B IPYKHOMY €JIEMEHTI IPU CTATUMHOMY HAaBaHTA)KECHHI.

3Haii1eMo KOPCTKICTh MPY>KHOTO eJIeMeHTa, MPoau(epeHIiFOBaBIIA PIBHIHHS
(16) mo mepemimieHHro.
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c=dP/ds=(dp/ds)A,, +(p—p,)(dA,, /ds) a7)

Vv, jn . dP :_npOVO” dv _ npV,

OCKUIBKHA P = — o — = )
p po( V ds Vn+1 ds Vn+1 e

Q _ o0
ILI NI NPT

: ! Pu
I
N\ 2

[ - |

200
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Pucynok 7. 24— banoHHUM NpyKHUI €JIE€MEHT

Y

Ll Ll

Pucynox 7.25 — [liadbparMoBuil npy>XKHUI eJIeMEHT

[TincraBuBiIM 1anuii Bupa3 B piBHAHHA (17), oTpuMaemMo

_ npo on 2 po on i dAeqb
- Vn+1 Aeqb_i_[V—n pa] ds )

[lepmmii wieH Bupa3y XapakTepu3ye BIUIMB 00’€My MPYKHOTO €JIEMEHTa, a
JIpYTuil — BIUIUB (pOpMHU OanioHa Ha KOPCTKICTb.
XopceTkicTh C, IpH A11 CTATUYHOTO HABAHTAXKEHHS
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n dA,
Co = A+ (P =P (18)

Y dopmyui (18) 3amicts V, moxHa migcrasutu V, =V, +V,,
ne V,, —00’eM NPY>KHOTO CIIEMCHTa;

V, — 00’eM IpUETHAHOTO AOAATKOBOI'O €IEMEHTA.

Tomi 13 piBHAHHA (18) MOKHa 3HANUTH HEOOXIIHMM TOAATKOBHH 00’€M MpH
3a/1aHi# 13 YMOBH TUTABHOCTI X0y KOPCTKOCTI MIPY>KHOTO €JIE€MEHTA.

[Toka3zHuK MOMTPONM N 3aleKUTh BiA IIBUAKOCTI MpOTiKaHHS mpouecy. [lpu
JMHAMIYHOMY TPUKIIaJaHHI HaBaHTAKEHHS IMPOIEC MOXKHA PaxyBaTH aaiabaTUYHUM.
J11 TYMOBOKOP/IOBUX MPYXHHUX €JIEMEHTIB OaloHHOTO TUITy N=1,4.

7.6 KyToBa KOpCTKICTh MiABICKH 1 cTa0l1i3aTOp Monepe4YHol CTiiiKoCTi

BukopucTaHHs MIABICOK 3 MaJjOK YKOPCTKICTIO MPU3BOAUTH A0 301IBIICHHS
KyTa KpeHy IpH noBopoTi. KyT nmonepeyHoro KpeHy BU3HAUYAETHCS, SIK BITHOILICHHS
MOMEHTa OOKOBOI CHJIM, IO BUKJIMKAE OOKOBUI KPEH Ky30Ba, 10 KyTOBOI )KOPCTKOCTI
MJIBICKH.

a=M,Ic,, (19)

ne M = Ryh +m,ghea ;
R, — 6okoBe 3ycuiis;
m,, — miapecopeHa Maca;

h — Bigmanb BiJ IEHTpa KPEHY 0 LIEHTpa Baru Ky3oBa(IiapecopeHoi Mach).
[TincraBuBmm 3HaueHHs M, y popmyany (19), orpumaemo

a=Rh/(c,-m,gh).

3MEHIICHHS KyTa KpeHy MOXXHAa OTPUMATH HE TUIbKH 301IBIICHHSIM KyTOBOI
YKOPCTKOCTI, ajie ¥ 3MEHIIEHHSIM BIJJall BiJl IIEHTpa KPEeHY 10 LIEHTpa Baru Ky30Ba
(miapecopeHoi MacH).

Ha puc. 7.26 HaBefgeHO cxeMy HE3aJICKHHUX MIJIBICOK 3 BKa3aHHSIM IOJIOKEHHS
LEHTpa KpPEeHy 1 pO3MipiB, HEOOXIAHMX ISl PO3PAaXYHKY KYTOBHX KOPCTKOCTEU
niaBicok. BapTo BIAMITUTH, IO AJi1 OUIBIIOCTI MPUBEACHUX HA CXEMi MiJBICOK,
BHCOTA IIEHTPA KPEHY 3aJeXKUTh BiJ AePopMallii MPYKHUX €IEMEHTIB 1, IO 3 LBOTO
BUTIKA€E, BIJI HABAHTAXKCHHS aBTO.

KyroBa >xopcTkicTh (0€3 ypaxyBaHHS KOPCTKOCTI cTabiiizaTopa 1 3)KOPCTKOCTI
IIMH) JJIs 300paKeHuX Ha puc. 7.26 cXeM HE3aJIeKHUX MIiABICOK (KpIM CXEM pHC.

2
7.26,603) C, =2C,-d"

Jlns minBicok, moxasaHux Ha puc. 7.26, 6,0,3 €, =2¢,, - (bd / a)’.

KyToBa ’0pcTKICTh 3a71€KHOT T1ABICKU:

¢, =0,5¢, - B,
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1e B — npuBegeHa 10 0ci KOJIIC BIAANb MK MPY>KHUMU €JIEMEHTaMU;
C,, — JKOPCTKICTb MiJBICKH.

JUI1st 3MEHIIeHHS TIONIEPEYHOr0 KPeHy MiAPECOPEHOT YaCTHUHH IiJ] Ai€t0 OOKOBOT
CIJIA BUKOPHUCTOBYIOTH CTaOLII3aTOPH MOMEPEYHOI CTIMKOCTI, SIKI JO03BOJSIOTH
30UTBIITUTH YKOPCTKICTD ITiIBICKH.

Pucynok 7.26 — CxeMa Jy1si BUBHAUEHHS MOJIOXKEHHS LEHTpa KpeHy L 1 KkyToBoi
YKOPCTKOCTI HE3aJICKHOT M1BICKU

MomeHT GOKOBOI CHJIM, IO BUKIMKAE KPEH KYy30Ba, PO3HOIISETHCS MO OCAX
MPOTOPIIIHO KYyTOBIM KOPCTKOCTI MiABICKHU:

Ca1
M%:Ma :
C, +Cp,

C
M, =M, —“—.
Ca1+Ca2

Po3moaia KyTOBHUX JKOPCTKOCTEH IMOBHHEH OyTH TaKMM, 100 3a10BOJILHSIACE
nepisnicte M, >M_ . Tlpu npomy Ginbimit iepeposnoainn peaxiii Oyze Ha mepeHi
KepOBaHi KoJieca, 110 MpU3BEAE A0 30UIbIICHHS OOKOBOTO BIJBEICHHS KOJIC 1

30UIBIINTh CXWJIBHICTh aBTO JIO YAaCTKOBOiI BTpaTh KepoBaHOCTI. HeoOximHe
301IbIIEHHSI KOPCTKOCTI C, TOPIBHSAHO 3 C_,  JIOCSATAETHCA 3aCTOCYBAHHSIM

4] a

cTabimizaTopa, TOJOBHMM YMHOM B TNepeaHid miasicii aBro. Crabumizatop i€
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napajnenbHO 3 NPY)KHHM €JIEMEHTOM IMiABICKM, TOMY CyMapHa KyTOBa »KOPCTKICTb
I _
Ca - Ca + Ccm

7.7 AmopTu3aTopu

Y miaBici HasBHI JBa OCHOBHUX BHJHM OINOPY pPyXy MiAPECOPEHUX 1
HEMIPECOpEeHUX Mac — TepTs 0e3 3MalyBaJIbHOTO MaTepiay 1 OIip, CTBOPIOBAHUMN
aMOpTU3aTOpaMHU.

Teptss 06e3 3MallyBaJIbHOTO MaTepialy TOTIPIIyE IIABHICTh XOJy aBTO.
3ycuiuis, SIKi MEHIII HDK CHJIM TEpTs, MEepeAaroThCs Bl KOJIC JI0 Ky30Ba >KOPCTKO,
0e3 MOM’SKUICHHS MNPYKHUMHU €JIeMEHTaMu. ToMy CliJl 3MEHLIyBaTU TepTa 0Oe3
3MaIlyBaJbHOTO MaTepially B IABICII 1 TOTAIICHHS KOJMBaHb 3A1MCHIOBATH 3a
JIOTIOMOT'O}0 aMOPTHU3aTOPIB.

[loramenHss KoOJMBaHb IPYHTYETbCS Ha IEPETBOPEHHI KIHETUYHOI €Heprii
NIJPECOPEHO0] 1 HENAPEcCOPEeHOi Mac B TEIJIOBY 3 MOJAIBIIMM ii PO3CIFOBAHHSM.
[Ipu3HaueHHs: aMOPTU3ATOPIB MIJIBICKA ABTO MOJSATA€ B MOTAIICHHI BEPTUKAIBHHX 1
MO3/I0BXKHIX KyTOBUX KOJHMBaHb Ky30Ba, a TAKOX BEPTHKATHHUX KOJUBAHb KOJIC, SIKi
BUHUKAIOTH IT1]T JI€I0 JOPOKHIX HEPIBHOCTEN 1 HEBPIBHOBAKEHOCTI1 KOJIIC.

Ha cydacHMX aBTO IIMPOKOro0 3acCTOCYBaHHS HAOyJIM  TiIpaBiivyH1
amoptu3atopu. Cuia omopy, 1o CTBOPIOETHCS TAKUM aMOPTU3aTOPOM:

=k-2!

6iOH !

1e K — koediIlieHT ormopy aMopTH3aToOpa;
Zeion
I — IIOKa3HUK CTEICHS.

3asie’)KHO B CTENEHs { XapaKTepUCTUKA aMOpPTU3AaTOpa MOKe OyTH JIIHIHHOIO
(i=1), mporpecuBHoto (i>1) i perpecuBHOO (i<1).

Tun XxapakTepuCTUKH 3aJI€XKUTh Bl pO3MIPIB KaJllOPOBAHUX OTBOPIB, B’ SI3KOCTI
PIAMHY 1 KOHCTPYKIIIT KJIanaHiB.

3a CBOEI KOHCTPYKIIEID aMOPTHU3aTOPU TMOJUISIIOTHCS HA BaXKUIbHI 1
TejeckomniyHl. BaxinbHi aMopTHU3aTOpU uepe3 Mail XOJW TOPIIHIB MPaIoTh 3
BEJIUKUMH THCKaMH, K1 gocsararoth 15-+30MlIla, mio HpI/IBBOI[I/ITB 110 301JIBIIIEHHS 1X
Macu. B TeneckoniyHOMy aMOpTH3aTOpl HMIIH/P 1 HOPIIEHD 3B’ s3aH1 O€31ocepeHbO
3 MiIPECOPEHOI0 1 HEMAPECOPEHOI0 MacaMu aBTO 1 MalOTh BEJIMKUN X1, 110 JAa€
MOKJIMBICTh TIpAIfOBATH aMOpTU3aTOpPy Mpu MeHmmX Ttuckax (2,5+5,0MIla).
TeneckoniuHi aMOPTU3aTOPU MPUOIM3HO B J1BA pa3M JErill BaXXUIbHHUX, MPOCTIII Y
BUT'OTOBJICHH] 1 JOBIOBIYHIIIII.

AMOPTH3aTOpU TaKOXK PO3PI3HAIOTHCSA 3a CIIBBIIHOMICHHSIM KOE(DILIEHTIB
ctucky K. i BimOoro K, , a Takox 1Mo HasIBHOCTI YW BIJICYTHOCTI PO3BaHTa)KyBaJbHUX

— MIBUAKICTh BEPTUKAJIIBHOTO MEPEMIIIEHHS Ky30Ba BIJIHOCHO KOJIIC;

KJIaIaHiB.

3MEHILEHHS! OMOpYy MpU XOJl CTHCKY Ma€ Ha METi OOMEXEHHS CWJIH, IIO0
HepeaaeThCsl Yepe3 aMOpTU3aTOp Ky30BY IpU HAi3[l Kojeca Ha MEpelIKony.
CrniBBigHOIIEHHS MiX KoediieHTaMu cTrcKy 1 Binooro K. =(0,15...0,25)k, .

Koedimientn omopy B amopTu3aTopl BHU3HAYAIOTHCS 33 KPUTUYHUM
Koe(DIiIieHTOM 3aTyXaHHS TpU KOJMBAHHI TMiJPECOPEHOT Mach Ha MPYKHUX
eneMenTax (puc. 7.27, a)
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PiBHSAHHS pyXy HiJpecopeHoi Macu M, y pa3i HasIBHOCTI B I3KOTO TEPTS
m,z+cz+kz=0 abo Z+(c/m,)z+(k/m,)z=0.
[osnaumBium €/ M, =@, i K/ M, =2n oTpuMaeMo Take piBHAHHS:

Z+afz+2n2=0. (20)

YacToTa BITLHUX KOJMBAHb 3 B’ SI3KUM TCPTAM

w=+& —n*. (21)

R, ¢
2p max / £
a 0
0 L
Z Zp
Yo ’ ’
e k; d ﬂﬂT TP
f é) i ] s
Xod ropuna
|
! 4

Pucynox 7.27 — CxemMa Jyist po3paxyHKy aMOPTH3aTOpa 1 HOTO XapaKTePUCTHUK:
a — KOJIMBaJIbHA CUCTEMA; O 1 B — XapaKTEPUCTUKH aMOPTHU3aTOPa BIJIIOBITHO 110
IIBUJIKOCTI 1 X0y

Kpuruunum 3aTyxannsam K, Ha3MBA€ThCS 3aTyXaHHs, MPH SKOMY TEPIOAMYHI

KOJIMBaHHSI MEPEeXosaTh B arnepiognyHi, To0To @ =0. Tomi i3 Bupasy (21) maemo
2 2 . .
@, =N°. IlincTaBuBIIM 3HAYEHHS @) 1 N, OTpUMaeMo, mo /c/m, =k _/2m,.

k, =2yc-m,, . (22)

[pu pospaxyHky aBTo Koedinient onopy amoprusaropa K., =0,5(k, +k, ).

Tomi

[Tpu oMy B1THOCHUH KO€(DILIEHT anepiOAUYHOCTI Y, = kce'D / ka .

Hoseneno, mo y =0,2+0,3.

PospaxyHok  amoprTu3zaTopa = BKJIIOYa€E  MOOYIOBY  XapaKTEPUCTUKHU
aMopTH3aTopa, BU3HAYECHHS MOT0 KOHCTPYKTUBHUX pO3MIpIB, IapaMeTpiB
KaJIIOpOBaHMX OTBOPIB 1 KiamaHiB. XapaKTepUCTHKA aMOPTH3aTOpa € 3aJIeKHICTIO
CWJIM OTIOPY BiJI MIBUJKOCTI TOPITHS. 3a3BUYai 1 3aJIe)KHICTh HENiHIIHA, alle MOXKe
Oyt TomaHa 1 JBOMa TMPSIMUMU. XapaKTEepPUCTUKA BJIACHE aMoOpTHU3aToOpa
BIJIDI3HSIETHCS BIJl XapaKTEPUCTHKU JemidepyBaHHsA miaBickd. Ll BigMIHHICTB
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O0OyMOBJIEHa THIIOM HAIPaBJISAIOYOr0 MPHUCTPOIO MIABICKM 1 MICLIEM pO3TallyBaHHS
amopTu3aTopa (CITiBBIIHOIICHHS TUICUeH, HAXWJI aMOPTHU3aTOPa).

SIKIO  aMOpTH3aTOp BCTAHOBJIEHO BCEPENWHI MNPYXKHUHH, TO IIHCHHIMA
KoedilieHT onopy amoptusaTtopa (auB. puc.7.10)

Koz =Ko (o 1a%).

OCHOBHHMM KOHCTPYKTHBHHM PO3MIipOM aMOpTH3aTopa € aiameTp mopiHs d,

SAKUA BUOUPAETHCA TAaKUM YMHOM, 00 HANOUIBIIMN THCK PIAWHU, IO BIAMOBIIAE
MaKCHUMaJbHOMY 3yCWIIIIO, [JII0YOMy Ha amMOpTH3aTop, HE BHUXOIWB 32
pekomeHgoBaHi Mexi (2,5+5MIlla), a Temmeparypa HarpiBy amMopTH3aTopa HeE
nepesumyBana 100°C .

ITpu xox1 cTucky (puc. 7.28), KOJIU NMOPIICHb PYXa€ThCS BHU3 1 MITOK BXOJAUTh
B poOOUYMH UWIIHIpP, pIAUHA 3-TiJ MOPIIHS BUTICHAETHCA y JIBOX HANpsSMKax: B
MPOCTIP M1/l MOPIITHEM 1 B pe3epByap.

77 (/
3 ’ :
P4 J‘:
il 1 — nopuiens;
B 2 — KJIaraH X0y CTHUCKY;
— 3 — koMIeHcallilina
Kamepa;
4 — mTOK;
5 — BITyCKHUU KJIAIaH;
2) 6 — xmanaH xojy Bi00IO.

Pucynox 7.28 — Teneckoniunuii amoptuzarop aBTomo0i1s 31JI-130 1 cxemu
po0OOTH KJamaHiB: a — MO3J0BXHIM po3pi3 aMOpTU3aTopa; 0, B — CXeMU poOOTH
KJIaIaHiB BIJMOBIHO MPHU X0 CTUCKY 1 XOA1 BiI00OI0

O0’eM piMHU, BUTICHEHUI NOpIIHEM, OUIbIlIe 3BUIBHEHOIO MPOCTOPY HaJ
MOPIITHEM Ha BEJTMYHHY BBEICHOTO 00’ €My IITOKA.

OG’em piauHHU, 1O CKJIaJa€ PI3HUINO, MEPETIKAE yepe3 KaliOpoBaHI OTBOPHU
KJIallaHa CTUCKY B KOMIIEHCAllHYy Kamepy. THCK pIAMHU NPAKTUYHO OAMHAKOBUMN
HaJ[ TIOPIIIHEM 1 IT1JT HUM MPU MaJIUX MBUAKOCTAX. P13HUIIS TUIOI] BEPXHBOT 1 HUKHBOT
IIOBEPXOHb JOPIBHIOE IIJIOLII INTOKA A, .

Tomy cuita oropy CTUCKY

RZcmax = AH " Pemax - (23)
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Pinuna, 1o mepeTikae mpu CTUCKY B KOMIICHCALIMHY KaMepy, MiAHIMa€e B Hil
3araJlbHUN PiBEHb PIAMHU 1 MiJBUILY€E TUCK MOBITPs A0 8+ 10MIla. [Ipu xoxi Bigdoro
piAMHA, 10 BUTICHSETHCA 13 MPOCTOPY HaJ MOPIIHEM y MPOCTIp MiJl HUM, HE MOXE
Joro 3amoBHUTH LUIKOM. Henocraua piavHM NOMOBHIOETHCSA 13 KOMIEHCALIMHOL
KaMepH 4epe3 BIIyCKHUH KJlanaH 3 MajauM onopoM. IIpu xoai B110010 TUCK pIIUHU B
IIPOCTOPI HaJl TIOPIITHEM i€ Ha BUIbHY ILJIOINTY MOPIIHS (6€3 IO MITOKA).

3ycHIIs OIopy

RZsmax = (AH B AlHT) " Pamax - (24)
JliameTp mITOKA B 3aJICKHOCTI B1JI JllaMeTpa IMOPIITHS
d,,=(0,4+0,5)d,,.

3 nmlameTpaMd MITOKa 1 poOOYOro MMIIHApPA TICHO TOB’SI3aHI PO3MIpU
KOMIICHCAIIIMHOI KaMepH, fKa NOBMHHA BMIIIYBATH NEBHUNW O0’€M pIAMHHU I
3IMCHEHHS MPOIECY peKyIepartii.

[Ipu npomy 00’eM MOBITPS MOBHHEH OyTH MPHUOJIM3HO B TPU pa3u OLIBIIMIA
00’eMy IITOKAa HpU HOro MOBHOMY XOAl (Uig TOro, mo0 HE CTBOPIOBABCS YK€
BUCOKHM TUCK Mpu poOOTI 1 HarpiBi). KOHCTpYKTHUBHA JOBXHHA aMOPTU3AaTOPa

| =(3+5)d,.

Baromy posnb B HajiliHIi poOOTI aMopTHU3aTOpa rpae yiuibHeHHs. BHyTpilHs
NOPOKHMHA YIIIJIBHEHHSI CHOJIY4YaeTbCcsd 3 KOMIICHCALIMHOIO MOPOXKHUHOIO, IO
JI03BOJISIE PO3BAHTAXUTH PYXOMUN CaJIbHUK Bl BHUCOKUX THUCKIB 1 3a0€3MEYUTH
CKUJIaHHA B KOMIIEHCAI[IIIHY MMOPOKHUHY pOO0YOi PIJIMHU, 110 IPOHUKAE 13 HUIIHAPA.

Miclie BCTaHOBJIEHHS 1 KPIIUIEHHS] aMOPTHU3aTOpPa BU3HAYAETHCS KOMIIOHOBKOIO
nigBicku. Ilo6 3arasibHa JOBXKHMHA aMoOpTU3aTopa Ha OyJia JdyKe BEJHUKOIO,
aMOPTHU3aTOP BCTAHOBJIIOIOTH MPUOJIU3HO HA TIOJIOBUHI JOBKUHU BaXKEIIS.

VY mizBicli 3 Opy>XKHMHOK aMOPTHU3ATOP PO3MILIEHUN BCEpEaUH] MPYKUHHU, 110
3aXUIa€e MOro Bl BUIIAJIKOBUX IIOIIKOMKEHL. IloXuile MmooKeHHS 1 BIAJab BIJ
LEHTpa KpeHy chpusie HalOubUIii e(eKTUBHOCTI aMOPTU3ATOPIB MPH MOTAIIECHHI
BEPTUKAJILHUX, TIOMEPEYHMX 1 TO3/JOBKHIX KOJMBAHb IT1IPECOPEHOT MaCH.

HopManbHuMH yMOBaMM 3I1HCHEHHS poOOYOro MpolLecy B aMOpPTU3aTOpl
paxyeThCsl BIJICYTHICTh B PIAMHI, [0 3aMOBHIOE POOOUYMNA TWIIHAP, MOBITPSHUX
OynpOammok. OCHOBHUMH MTPUYMHAMH BUHUKHEHHS B PIAWHI MOBITPSIHUX OyIbh0aIIok
€ BHCOKOYACTOTHI KOJMBaHHSA, 3HA4YHI OMOpPH KJIAlMaHIB, MEPEMINIyBaHHS PIAUHU 1
KOHTAKT ii 3 TOBITPSIM B KOMIIEHCAITIHII KaMepl aMOpTU3aTopa.

Jia 3anoOiraHHs yTBOPEHHIO €MYJIbCli B amMOpTH3aTOpax 3acTOCOBYIOTh
OJTHOTPYOHI aMOPTHU3aTOPH, SIKI HaOyBarOTh BCE OLIBIIOrO MOIIMpeHHs (puc. 7.29).
OcoONuBICTIO TAKUX aMOPTU3ATOPIB € 130JIS1lIS PIAMHU BiJl KOHTAKTY 3 MOBITPSM 3a
JIOTIOMOTOI0 TYMOBOi  OOOJIOHKM KOMII€HcaIiiHoi kamepu. OjHaK OChOBE
po3TanryBaHHsl KOMIIEHCALIMHOI KaMepH N0 30UIbILIY€E TOBXKUHY aMOPTU3ATOPA.

Ha pwuc.7.13, 6. 300pakeHa HECUMETpUYHA XapaKTePUCTUKA amMopTuU3aTopa
JIBOXCTOPOHHBOI Jii 3 pO3BaHTaXXYBAJIbLHUMM KJIallaHaMU. BMUKaHHS LUX KJlanaHiB
NPOXOIUTh NPHU IIBUAKOCTSX MOPUIHA Z, 1 Z,, 3HAYEHHS SKUX AJISI Cy4aCHHUX aBTO

cxnazmae 6ins 30cm/c. Bubip koedilieHTiB omopy po3BaHTa)KyBalbHUX KnamaHiB K’ i
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ké 3,[[iﬁCHI-O€TBC$I BUXOIAYHU 13 YMOBHU MAKCUMAJIbHOT'O AOIIYCTHUMOI'O BCPTHUKAJIBHOI'O

i RZc max
aexuTh y Mexax 50+60cwm/c.

HaBaHTaXxeHHA R 1 MaKCUMaJIbHOT IIBUAKOCTI TIEPEMIIIIEHHS MTOPIIHS, 110

Ze max

R
R

s Ll
Zemax Zs ) ks’

[Ipruomy
=7 -k

ZC max

Konn BiHOCHa IIBUAKICTH KOJMBaHb IPU XOJ1 BiIOOI Z, 1 XOXI CTUCKY Z,

CTa€ 3HAYHOIO, BIIKPUBAIOTbCS PO3BAHTAXYBaJbHI KIAlaHU, IO MalOTh MEHIII
Koe(DIIieHTH OTopYy.

3ycuiuis  3pocTa€  BIiANMOBITHO 1o Tnpsmux a-b i1 d-e. Takum umHOM,
PO3BaHTaXyBaJIbHI KJIAallaHW OOMEXKYIOTh HAaBaHTAXKEHHS, IO TEpealoThCs depes
aMOPTHU3aTOp Ha Ky30B, 110 HEOOXIIHO MIPHU PYCl 3 PI3KUMHU TMOIITOBXaMH 1 IIPH pyci
3UMOIO 3 HEMPOTPITOIO 3aryCTIBIIOI PIIUHOIO B aMOPTHU3ATOPI.

44+ Fp ++44+ ++4+4
+Hed 44
++44
sy vt | 1444 /pr
+H+ 4+ ++44 +44e] ; T+

PTG BT
™

a — KOHCTPYKIIS;

0, B — cXxemMH poboTH
BIJIMOBIJTHO MPU CTUCKY 1
B171001;

P1, P2 — TUCK PLAVHU
BIIIIOBITHO HU3BKUH 1
BHUCOKHUI;

P3 — TUCK TIOBITPSI.

NSSANRNNNNNNN

a)
Pucynok 7.29 — OgHoTpyOHMIT aMOpPTH3ATOP 1 CXeMHU HOro poOOTH

JJist BUMIpIOBAaHHS 1 OLIHKU CHJIM ONIOPY aMOPTU3aTOpa BUKOPUCTOBYIOTh
pobouy miarpamy (quB. puc. 7.27, 8), siKa € 3aJISKHICTIO CUJIA ONIOPY aMOPTU3aTOPIB
B1Jl XO/ly MOPIIHS NPpHU MEBHIN 4acToTI KonMBaHb (3a3Buyail 1,51 1). HaitOubie
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3Ha4eHHs cui onopy P, 1 P, Ha pobouiii aiarpaMi MaroTh B CepeIuHI X0y HOPIIHS

1 BIJIMOB1IaI0Th MAaKCUMAaJIbHIN IBUIKOCTI HOTO MEPEMIIICHHS TIPU JAaHOMY PEXKHUMI.
ITnomi npoxignux civenp f, 1 f, ams poGoyoi pigunu:

f= Ay /&
© kou, \ 29
f:(An_Amr)2 VP,

’ ks:uo Zg ’
ne p, — koediuieHT BUTparty, pisauii 0,6 +0,75;

y — I'yCTUHA P1JIUHU;
P, 1 P, — TUCKHU B IOPO’KHUHAX aMOPTU3ATOPA.

3a OCHOBY pO3paxyHKy TeMIlepaTypu poOo4oi piiuHU OepeTbcs PIBHSHHS
TEIJIOBOTO OajaHCcy

N, /427 =k S, (t—t,), (25)

ne N, — MOTyXHICTb, 1110 PO3CIFOETHCS AMOPTU3aTOPOM;
k. — koedimieHT TemIoBiAgaYl CTIHOK B HOBITPS;
S, — mI0111a TOBEPXHI CTIHOK aMOPTU3aTOpa;
t 1 t, — TemmepaTypa BIOIOBIIHO CTIHOK aMOpPTHU3aTOpa 1 HABKOJIUIIHBOTO
CepelIoBUIIA.
JInst TiHPUYIHOT MOBEPXHI

0,7
K = 3,4v;;
T 03
D

[Tpuiimaemo, 110 IIBUAKICTH IOTOKY MOBITPS V,, PiBHA IIBUJIKOCTI aBTO, &
k. =45+60Bm /[ (m* - C),
ne D — 30BHINIHIN giaMeTp aMOpTU3aTopa.

[ToTy>XHICTh, IO PO3CIIOETHCS aMOPTU3ATOPOM, BIJMOBIJAE TUIOMII MIXK
aomanumu npsvumu Oab 1 Ode 1 ropu3oHTaIBEHOO Biccio (auB. puc. 7.27, 6)

N, =0,5(p, + p.)v, =0,5(k, + kc)vf,.

PospaxyHkoBa IIBHAKICTH TOpIIHsA amoprusaropa V,=20-+30cm/c, npuyomy

OCTaHHS IU(Ppa XapaKTEPU3Y€E HATMPYKEHUH PEKUM POOOTH;
k,i k, — xoedinienTn onopy amopTH3aTopa mpu Xo/i BiI000 1 XO/Ii CTUCKY;
p, 1 P, — cwia Ipu X0/l BiAOOIO 1 XOA1 CTUCKY.

[lincraBuBImIM OTpuMaHi 3Ha4eHHS B dopmyny (25) 3HailigeMo TeMmIepaTypy
CTIHOK aMOpTH3aTopa

t=(N,/427k_-S,) +t,.
Temneparypa HarpiBy cTiHOK He moBuHHA niepeBuntyBata 100°C .
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TEMA 8. 'AJIbBMOBE KEPYBAHHS

8.1 3araibHi BiTOMOCTI

8.2 Po6oua ranpMoBa cuctema

8.3 3amacHa rajapMoBa CUCTEMA

8.4 CTosiHKOBA raJibMOBa CUCTEMa

8.5 JlomoMi>kHa TajIbMOBa CUCTEMA

8.7 I'anibMiBHI MEXaHI3MH

8.8 IlpuniumoBi cxemu 6apabaHHUX TaJIbMOBUX MEXaH13MIB

8.9 Po31mo1i1 THCKIB 110 JOBXKHUHI HAKIAI0K

8.10 Bu3naueHHs rajpMiBHUX MOMEHTIB Ha KOJIOIKaX

8.11 Oco6mBOCTI PO3PAXYHKY 6apa6aHHHx raJIbMOBHX MEXaHI3MiB

8.12  Oco6iMBOCTI KOHCTPYKILIi 1 pO3paxyHKy ITUCKOBUX TallbMOBHUX
MEXaHi3MiB

8.13 Po3paxyHOK rijpaBiiyHOro NpuBOAa rajabM

8.14 KoHcTpyroBaHHS 1 pO3paxyHOK TiIpOBaKyyMHUX IT1ICHITIOBAviB T'ajIbM

8.15 IlpoexkTyBaHHS MHEBMATUYHOTO IIPUBOA T'aJIbM

8.1 3araanni BizomocTi

["anpMoOBe KepyBaHHsS — cHCTEMa KepyBaHHS aBTOMOOLIEM, SIKa CIIY>)KUTb JJIs
3MEHIIEHHS IIBHJIKOCTI pPyXY, 3YHNMHKM 1 YTPUMaHHS aBTOMOOLIS Ha MICI.
["anpMiBHA cucTeMa 3a0e3neuye 0e3neKy Npu pycl 1 3yMUHKaX.

CyvacHi aBTOMOOLIl OOJaJAHYIOTHCS JE€KUIbKOMAa TajJbMIBHUMHU CHCTEMaMH,
MarTh pi3He npuzHadyeHHs. Ha puc. 8.1 mpencrtaBieHl TUNM rajbMIBHUX CHCTEM,
3aCTOCOBYBaHUX Ha aBTOMOOLIISX.

['anbMOBE KEpYBaHHS

'

Po6oua | |CrosnkoBa| |3amacHa| |[lomomixHa| | [Ipuuinna

Pucynok 8.1 — Tunu TopMO3HUX CUCTEM

["aibMOBE KepyBaHHS CKIIAJIA€ThCA 3 YOTUPHOX CHUCTEM — poOOYOi, 3aMacHOi,
CTOSIHKOBOI 1 10nOMIKHOi. CHCTEMU MOXKYTh MaTH CHUIbHI €J1€MEHTH, ajleé HE MEHILE
JIBOX HE3aJeKHUX OpraHiB KepyBaHHA. KokHa 3 HUX CUCTEM BKJIIOYAE B cede
raJIbMOB1 MEXaHI3MH, 110 3a0€3MeUyI0Th CTBOPEHHS OMOPY PYyXY aBTO, 1 raJbMOBUN
IPUBOJI, HEOOXITHUM JJI KEpYBaHHS TaJIbMOBUMHU MEXaHI3MaMH.

8.2 Po06oua raanmMoBa cucremMa

JIyist 3MEHIIIEHHsT IMBUJKOCTI YW TOBHOI 3YMUHKH aBTO B OYIb-SIKUX yMOBax
npu3HaueHa poboya TaabMOBAa CHCTeMa. li Jiis MOBMHHA PO3MOBCIOJKYBATUCS
OJIHOYACHO Ha BCl KoJjieca 3 pallOHaJbHUM PO3MOJAUIOM TajJbMiBHOIO MOMEHTY IO
MocTax. Po3pi3Hs0Th 1Ba BUAM pOOOUOro rajJbMyBaHHS: €KCTPEHE (aBapiiiHe), KOJIH
raJibMyBaHHsI 31MCHIOETBCA 3 MAaKCUMaJIbHOK €(EKTHUBHICTIO IS SIKHAWIIBUIIOL
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3yNUHKW aBTO, 1 CIy)kO0BE€ — TaJbMyBaHHS 3 MOMIPHOIO IHTEHCHBHICTIO. [[it0ThH

HACTYITHI HOPMH MAaKCHMaJbHO BCTaHOBJICHOTO cHoBUTbHEHHS: 7,0 m / ¢ s
JISTKOBUX aBTO, iX BaHTaXHUX Mojudikarliii 1 aBTOOyCiB MOBHOK Macow N0 ST,

5,5m/ ¢® — I BAHTAKHUX aBTO.

Ockinbkd poOOUYOI0 TaTbMOBOIO CHCTEMOIO BOJil KOPHUCTYETHCS B CaMHX
PI3HOMaAHITHUX YMOBaX PyXy aBTO, TO IepeadadeHa MOXKJIUBICTh KEPYBaHHS IIIEIO
CHCTEMOIO 32 JIOTIOMOTOFO TIeai.

8.3 3anacHa raabmoBa cucrema

Jlis ranbMyBaHHS aBTO Y BHUIIAAKY BiAKazy po0O0OYOi TrajibMOBOI CHCTEMHU
IpU3HAaY€Ha 3alacHa TraJbMOBa CHCTEMa. 3acTOCYBAaHHS AaBTOHOMHOI 3aIlacHOi
raJIbMOBO1 CUCTEMH HEe 00OB’SI3KOBE , AKIIO ii (PYHKIIIT MOKEe BUKOHYBATH OY/Ib-SKHii
KOHTYp po00Y0i raJibMOBOI CUCTEMH UM CTOSIHKOBA TaJIbMOBA cHcTeMa. BcTaHOBIIEHO
HACTyIHI HOPMHM MAaKCHUMAaJbHOTO CIOBUJIBHEHHS aBTO NpPU HOTro TrajibMyBaHHI

oses 2
3aIIaCHOIO I'aJIbMOBOIO CUCTCMOIO Y CUCTCMAaMH, IO BUKOHYIOTH 11 (bYHKIIll: 3mlc
2 ..
— I ITIACAXKUPCBKUX aBTO; 2,8 mlct — JJIA BaHTAXKHUX aBTOMOO1ITIB.

8.4 CTosiHKOBa rajJibMoOBa cUCTEMA

Jljig yTpUMaHHSL aBTO HEPYXOMHUM IPHU3HAUYE€HA CTOSHKOBA raJlbMOBa CUCTEMA,
sgKa TIOBMHHA HaJIIHHO 1 0e3 O0OMEXEHHS MO 4Yacy yTPUMYBaTH TOBHICTIO
HAaBAHTA)KEHUW aBTOMOOUIb Ha CXWJIl, 3aJaHOMy TEXHIYHMUMH YMOBAMH Ha
aBTOTpaHCIIOPTHUM 3aci0, ane He MeHume 25 %. IlpuBeneHHs B Nil0 rajJbMOBHX
MEXaHI3MIB CTOSHKOBOI TrajJbMOBOi CHUCTEMH MOXe OyTHM 3AilICHEHO mpu
BUKOPUCTaHHI OyJb-sfKoro npuBoaa. OQHaK IpU BHUKOPUCTAHHI TIAPABIIYHOTO YU
MTHEBMATHYHOTO MPUBOAIB Y€Pe3 MOXIIMBI MIATIKAHHSI POOOYOro Tijla MPUBEICHHS
raJlbMOBOIO MEXaHI3My B 3arajJlbMOBaHW CTaH TIOBMHHO 3JIIMCHIOBATUCA 32
JIOTIOMOT'O0 TIPUCTPOIO, 1110 JII€ MEXAHIYHUM CITOCOOOM.

8.5 JlonomiskHa rajibMoBa cucTeMa

JIJist TpUBAIoOro TaJibMyBaHHS aBTO Ha 3aTsDKHHUX CITyckax 0e3 BUKOPHUCTaHHS
3BUYAMHUX TaJTbMOBUX CHCTEM BUKOPUCTOBYETHCS JOMOMIKHA TajJbMOBa CHCTEMA.
ABTOOYCH 3 TIOBHOIO MAacolo OiIbIlle 5T 1 BaHTaKHI aBTOMOOUII 3 MOBHOIO Macolo
Ounbire 12T ocHaIIEeHI rajTbMOM-CIIOBUIHHIOBAYEM.

8.6 BuMmoru 1o raJJbMOBUX CUCTEM

l'anpMiBHI cHCTEMU ICTOTHO BIUIMBAIOTh Ha Oe€3meKy pyxy aBTomMoOuIs. Tomy
0 TaJIbMIBHUX CHCTEM, OKpIM 3arajJlbHUX BUMOT JO KOHCTPYKIIi aBTOMOOLJS,
CTaBJIATL CIIEIllaJIbHl BHUMOTH. BIAMOBIAHO 0 IMX BHUMOI TajJbMIBHI CHCTEMH
MMOBUHHI 3a0€3MeYyBaTH:

* MiIHIMaJbHUN TaNbMIBHUH HIIAX a00 MaKCHUMaJlbHE YMHOBUIBHEHHS MpH
raJIbMyBaHHI;

* 30epeKEeHHS CTIHKOCTI aBTOMOO1JISI IPU raJIbMyBaHHI;

* CTaOLIBHICTD TAIBMIBHUX BJIACTUBOCTEH MPU HEOJHOPA30BUX TAIbMYBaHHSIX;

* MiHIMaJIbHUH Yac CIpalbOBYBaHHS MpU TaJbMyBaHHI;

* IPOMOPIINHICTS MK 3yCHJIISIM Ha TajbMiBHY I€/ajlb 1 TAIbMIBHUMH CHJIAMH
Ha KoJjiecax aBTOMOO1IS;

* JIETKICTh KE€PYyBaHHSI.
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8.7 I'anbMiBHI MexaHi3MH

["anpMiBHUMHU HA3UBAIOTHCS MEXAHI3MH, 110 3/11HCHIOIOTH MPOIIEC raIbMYyBaHHS
aBTOMOOUIA. ['adbMIBHI MEXaHI3MHM CIyXaThb JUIsi MPUMYCOBOTO YIOBUIbHEHHS
aBromoOuUIs. CydacHi aBTOMOOUII OOJAIHYIOTBCS PIZHUMHM TUIAMH TajJbMIBHHX
MexaHi3MiB (puc. 8.2).

l'anpMiBHI MEXaHI3MH MOXYTh 3/IMCHIOBATH IPUMYCOBE YIOBIJILHECHHS
aBTOMOO1ISl PI3HUMH CIOcoOaMu - MexaHIYHUM ((PUKIIHHUM), TiApaBIiYHHUM,
CIICKTPUIHHM.

OpuKIIiitHI TAIBMIBHI MEXaHI3MH (IMCKOBI 1 0apabaHH1 ) OTpUMAaJIM HAMO1IBIII
IIMPOKE TOIIMPEHHA Ha  aBTOMOOLIsAX. JIMCKOBI  rampMiBHI  MEXaHI3MHU
3aCTOCOBYIOTHCS IS TIEPETHIX 1 33THIX KOJIIC JISTKOBUX aBTOMOOLIIB BEJIMKOTO KJIacy
1 A7 TepeaHiX KOJIC JIETKOBUX aBTOMOOLIIB Maloro Ta CEpeAHbOro KIIAcCiB.
bapabanHi raqpMiBHI MEXaHI3MHU BHUKOPHCTOBYIOTh Ha BAHTAXXHUX aBTOMOOLISX,
HE3aJIC)KHO Bij IX BAaHTAXKOMIJHOMHOCTI.

F TanpMiBHI MeXaHIZMHU ﬂ

3a npuHIMIIOM il 3a ¢popmoro 3a po3MilleHHIM
MIOBEPXHI TEPTS
—» DOpuKIiiHi Komicui €—
bapabanni |
—> INppasmiuni . TpancMmiciiiHl  |€—
JuckoBi |
—> Enexrpuuni Po3mieHi Ha
KY30BI1 :
—>»  Kommnpecopsi
Po3mimieni 61st
<—
JBUTYHA

Pucynox 8.2 — Tunu ranpbMiBHUX MEXaHI13MIB

8.8 IIpnHuMnoBi cxemu GapadaHHUX raJIbMOBHX MEXaHI3MIB

B tenepimHii yac s poO0Y0i raibMOBOI CHCTEMU BUKOPUCTOBYIOTh YOTUPHU
pi3HOBUIM Oapa0aHHUX TaJbMOBUX MEXaHI3MIB, SIK1 BIAPI3HSIOTHCS OCOOJIUBOCTSIMU
CUJIOBOT B3a€EMO/I11 KOJIOJIOK 3 PO3TUCKHUM MPUCTPOEM 1 bapabanom (puc. 8.3).

YMOBHO  (puKLiiiHI ~ HakJagku  300pa)xeHl  CHUMETPUYHO  BIAHOCHO
TOPU3OHTAIBHOI OCI MeXaHi3My, a piBHOAINMHI HopMaabHUX cuil N 1 cui teptsa fN
NPUKIJIAJEH] B CEPEIMHI Tyry HAaKJIaaku (Ha paziyci I,). IIopiBHAHHS pI3HOMaHITHUX
CXEM MPOBOJISITH MO PEBEPCUBHOCTI, BPIBHOBAKEHOCTI 1 KOePIIi€HTY e(PeKTUBHOCTI.

PeBepcuBHICTH TaTbMOBOTO MEXaHI3MYy BH3HAYA€ HE3AJCKHICTh BEIUYNHU
CTBOPIOBAHOTO HUM TaJlbMiBHOI'O MOMEHTY BiJ HAIIPSIMKY PyXY aBTO.

BpiBHOBa)XEHICTh raJIbMOBOT'O ME€XaHI3MY — 1€ TaKe MOEJIHAHHS CHJI B3aEMOJIT
KOJIOZOK Ha OapabaH, mpu sSIKOMY poOOTa TaJIbMOBOTO MEXaHI3My HE MPU3BOIUTH 0
HaBaHTAXXEHHS MAMMUITHUKOBOTO By3J1a KoJjieca.

Koedimientom epekTMBHOCTI HA3MBAIOTh BITHOIIEHHS TaJbMIBHOTO MOMEHTY
JI0 IPUBOAHOI CHIIH 1 pajiiyca OapabaHa.
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Pucynok 8.3 — Cxemu 6apabaHHUX raIbMOBUX MEXaHI3MiB:
a) 3 pIBHUM NEPEMIIICHHIM KOJIOJ0K; 0) pEBEPCUBHOIO HEBPIBHOBAXKEHOT'O; B)

HCPCBCPCUBHOI'O BpiBHOBa)KCHOFO; F) PCBCPCHUBHOI'O 3 IINIaBAaIOUYMMHU KOJIOJKAMHU

I3 mogaHux cxeM BHIHO, 110 MOMEHT criii TepTs fN BiIHOCHO ONOpH KOJOAKH
3MIMCHIOE HA OJHY KOJIOAKY Jit0, €KBIBAJICHTHY 30UIBIICHHIO TMPUBOAHOI CHJIA
(caMONpUTUCKHA KOJIOJKA), & HAa IPYTy — 110, €KBIBAJICHTHY 3MEHIIICHHIO TPUBOIHOI
cuiau (CaMOBIITHCKHA KOJIOJKA). SIBUIIE CAaMONMPUTUCKAHHS 1 CAMOBIJITUCKAHHS €
BAXKJIMBOIO MTPUHIIMIIOBOIO OCOOJIMBICTIO poOOUYOTo mpouecy 0apadaHHUX TaJlbMOBHX
MexaHi3miB. Hwxkde HaBemeHo Gopmynu g MIAPAXyHKY — KOE(IIEHTIB
€(hEeKTUBHOCTI JJISI KOJIOJIOK 1 FaJIbMOBOI'O MEXaHI3MY:

camomnputucknoi K, =T, /(P r,);

camoBintuckuoi K, =T, /(P,-r.);

MEXaHi3My K. =T, /[(R+P)r,)],
ne T,, T,, T — raapbMiBHI MOMEHTH, CTBOPIOBAaHI BIANOBIAHO KOJOAKAMHM 1
MEXaHI3MOM;

P, 1 P, — npuBoxHI cum.
CralinpHICTh KOE(DIIMIEHTIB €(PEKTUBHOCTI € YMOBOIO JIOCATHEHHS PIBHUX
raJbMIBHUX CHJI Ha Kojecax ogHoro mocra. Ognak 3HadeHHs K 1 K., 3anexaTs Big

KoedimienTa Tepts f, 3HaYCHHS AKOrO BHACIIIOK BEJIMKOTO YKCJIa TEXHOJOTIYHHX 1
eKCIUTyaTaliiHuX (akTOpiB HEMOCTIMHE 1 BIAXWISIETHCS BiJl HOMIHAJIBLHOTO B OOH/BI
CTOPOHH.

lanmemoBmit Mexanizm (puc. 8.3, @) Mae KyJadyKOBUW PO3TUCKHUN TPHUCTPIM,
SAKUM 3a0e3reuye piBHE MEepPEMIIEHHS KOJIOJ0K. ToMy HOpMabHI CHIIA, IPUKIIAICHI
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70 KOJIOAOK, 1 TajabMIBHI MOMEHTH, CTBOPIOBaHI HUMH, OJIHAKOBi. BimHomieHHS
npuBogaux cun P /P,<l BCTaHOBMIOETBCS aBTOMAaTHYHO. BHacmigok piBHOCTI

N,=N,, copaBemnuBoi ansi Oynb-KOro HampsMKy oOepraHHs OapalaHa

PO3TISHYTUH MEXaHI3M € PEBEPCHBHUM 1 MPAKTUYHO BpIBHOBaxKeHUM. Hemonikom
TaKOTO raJlbMOBOTO MEXaHI3MY € 3Ha4Ha MPUBOAHA CHiIa 1 mopiBHSIHO HU3bkuU KKJ]I
KyJIaYKOBOTO MPUBOJAHOTO IpUcTpoto, piBHMit 0,6 +0,8.

OCKITbKM  KyJJaYKOBUM  PO3TUCKHMH TPUCTPIM BHUKJIWMKAE HEOOXITHICTH
3aCTOCYBaHHS MMHEBMATHUYHOIO MPUBOJA, TO 00JaCTh 3aCTOCYBAHHS IIMX TaJbMOBHUX
MEXaHI3MIB OOMEXY€TbCS TUIBKM BaHTRXHUMHU aBTO 1 aBTOOycamH 3 3arajbHOIO
Macor piBHOIO a00 OuIbIIOK 10T.

lNanemoBuit MexaHi3Mm (puc. 8.3, 6) Mae OAWH TiAPABTIYHUN YU KIMHOBHUH
PO3TUCKHHUI TPUCTpiid, sKUil 3a0e3rnedye pPIBHICTb NpUBOAHUX cul. OnHak
TaJIbMIBHUM MOMEHT, CTBOPIOBAaHMM MPUTHUCKHOIO KOJIOJAKOW, OifbIne, HIX
BIITUCKHOIO, 1110 00YMOBIIIOE Pi3HE 3HOIIYBAHHS HAKIaJ0K.

Takuii MexaHi3M MEHII CTaOUIbHUM, HI)K MEXaHI3M 3 PIBHUM IEPEMILIEHHAM
KoJ10/10K. [lpy piBHUX CHiBBiTHOIICHHSX OCHOBHHX po3MipiB i f = 0,35 koedirient
epexTuBHOCTI Takoro mexaHismy K, =0,81, mo ckmamae 116% xoediuieHnTa

e¢(EeKTUBHOCTI MEXaHI3My 3 PIBHUM IMEpPEMIIIEHHSAM KOJOAOK. OCKUIBKU PI3HUIISA
N, —N, He 3anexuTe BIJ HanpsAMKy oOepTaHHs Oapa®aHa, TO MeEXaHI3M €

PEBEPCUBHUM ajie HEBPIBHOBAKEHUM. Taki rajJbMOBI MEXaHI3MHU 3aCTOCOBYIOTH IS
BAaHTAXXHHUX aBTO BEJIMKOI BAaHTAXKOMIIIHOMHOCTI, a TAKOXK JJI 3aJHIX KOJIC JIETKOBUX
aBTo.

Ha puc. 8.3, 6 300paxkeHa cxema HEpeBEpCUBHOIO0 MexaH13my. [IpuHIIMIOBOIO
OCOOJIMBICTIO HOTO KOHCTPYKIIIL € T€, 0 KOJOJAKHA MOBEPHYTI MPUBOJIHUMHU KIHIISIMU
B Pi3HI CTOPOHH 1 JJIsl PO3TUCKAHHS MAIOTh 1HJIMBIAyalbHI T1paBIidyHi TPUCTPOI, IO
CTBOPIOIOTH PiBHI MPUBOJIHI CHJIM. ToMy 0OUJIBI KOJOJKH € CAMOTPUTUCKHUMU (TIPU
NepeTHHOMY X0/l aBTO) 1 CAMOBIATUCKHUMHU (TIPU 3aIHHOMY XOJI1).

Ha puc. 8.3, 2 300paxkeHa cxema pEBEPCHUBHOTO MEXaHI3My, B SKOMY
HE3aJIe)KHO  BiJ  HampsMKy oOepTaHHs  OapabaHa  oOuJIBI  KOJOJIKH €
caMOTIpUTUCKHUMHU. [le O0O0yMOBIIGHO BUKOPHUCTAHHSM OJHAKOBUX PO3TUCKHHUX
MPUCTPOIB, B KOKHOMY 3 SIKUX B 3aJIeKHOCTI BiJ] HampsMKy oOepTaHHs OapabaHa
OJIMH TUIYH)KEp NpPHW3HAYCHUH /IS MPUBOAHOTO BIUIMBY Ha KOJIOAKY, a JAPYTHHA
CILY’KUTh OTIOPOIO JJIsl 1IHIIOI KOJIOAKHU.

3acToCyBaHHS HEPEBEPCUBHOTO TajilbMOBOTO MEXAHI3MY IS 3aJIHIX KOJIC, Ha
SKUX BCTAHOBJIIOETHCS CTOSTHKOBE TallbMO, HE PEKOMEHAYEThCA. ['aibMOBI MexaH13MH
JUISL  CTOSTHKOBO1 TaJbMOBOi CHCTEMH Ha CIYCKOBI 1 Ha TMiaAOMI TOBHUHHI
3a0e3revyBaTy 0JIHAKOBY €(PEKTUBHICTH T'aJIbMyBaHHS.

8.9 Po3noais THCKIB 110 JOBKHHI HAKJIAJ0K

AHaniTHYHE BU3HAYCHHS €MIOPHM HOPMAJIbHUX THCKIB YTPYIHEHE, TakK, SK
OKpIM TIPYXKHOT TIOJATAWBOCTI HAKIAJOK, HAa HEi MarOTh BIUIMB MOJATIUBICTh
Oapabana, konogku 1 omopu. OpHaK [ HAOMMXKEHOTO PO3PAXyHKY MOKHA
OOMEXUTUCh BpaxyBaHHSIM TUIbKM pafialbHUX Aedopmalliii HaKIaI0K, OCKIIbKU
nedopmMailisi ocTaHHIX JeTajeil B HAIlIOMY BHUIIAJIKy Ha Ma€ CYTTEBOTO 3HAUCHHS.
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['anpMOBI MexaHI3MH MOXYTb OyTH CIPOEKTOBaHI 3 OAHMM a0o0 JaBOMa
CTYNEHSIMU BUIHHOCTI.

Busznaunmo pagianbHy nedopMaliiio HaKJIaAKd CAMOMPUTHUCKHOI KOJIOAKH, L0
Ma€ JIBa CTYIICHI BIJILHOCTI.

JUi 1bOTO PO3MICTHMO [MOYAaTOK KOOpAUHAT B LIeHTp1 O rajibMoBoro 6apadbana
(puc. 8.4, a). Bich xoopAMHAT MPOBEAEMO TaK, 1100 JiHIA Y, IPOXOJWiIa Yepes

MUTTEBUM LIEHTP MOBOPOTY A KOJIOAKH.

[lin dac ranbMyBaHHS KOJIOAKA, JSIKYIOUM MOKJIMBOCTI  HaKJIaJKU
nepopMyBaTHCs, OJHOYACHO OOEpPTAaETbCs HABKOJO MHUTTEBOrO IeHTpa A 1

3MIMIAETHCS TIO OMOPHIN IUIONIMHI B CTOPOHY Ail cui TepTsa. B pesynbrari 1mporo
LIEHTP KOJIOJKH 3aiimMae nosioxkeHHs O, , a ysIBHUM KOHTYp MOBEpXHi HeAepOpPMOBaHOI

Haknagku (mHig EE)) 3cyBaerscs B Tino Oapabana B HampsaMmky OO,. B mpomy

HANpsSMKy JedopMaliisi BCIX TOUOK MOBEPXHI1 OJJHAKOBA.
Jlia noBUIbHOI TOUKM B, , mo nexuts Ha paaiyci OB,, BoHa XapaKkTepu3yeTbes

BIIPI3KOM B, Bl'. Tomy s Ti€l ) TOYKH pajiiajibHa aeopmariis

5,=B.C, =B,B, cosy,.

[Tpuitmaroum 10 yBaru, mo
W, = 90° — (,+¢) 1
BlBl' =00, =9,

max !

OTtpumaeMo 1151 CAMOTIPUTUCKHOT KOJIOIKU

51, ~ 5lmax Sin(al + @1)1

. (26)
0; = Onax Sln(al + ¢1)’

ne oW, 1 @, — KyTH BIANOBIIHO MK JOBUIBHUM paniycom OB, 1 Biccio Y, ;
paniycom OB, 1 miHiero OO, (BicCr0O MakCHMalbHOTO THUCKY); BICCIO X, 1 BICCIO
MaKCHUMAaJIbHOTO THCKY.

Pucynok 8.4 — Cxemu Ji71s1 BU3HAUCHHSI paJllalibHOL ieopmariii HaKJIaI10K:
a) 3 IBOMAa CTYNEHSMHU BUIBHOCTI; 0) CAMONIPUTUCKHA 3 OJJHUM CTYTEHEM BIJIbHOCTI
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Busnaunmo pagianbHy nedopmaliiro HAKJIagKd CaMOTIPUTUCKHOT KOJIOJIKH, III0
Ma€ OJIH CTYMiHb BUIBHOCTI. B 11bOMy BUMaKy KOJOAKA M1 J1€F0 TPUBOAHOI CHIIH 1
CHJI TEPTS TIOBEPTAETHCS HABKOJIO IIEHTpa A OmopHOro majibls Ha KyT dy (puc. 8.4,

0). Jedopmanii GppuKIiIHOI HAKIAIKU B TOBUIBHIN To4ll B, i MOBEpxHi B HAPAMKY

TIOBOPOTY KONOJIKM BiIOBifalOTh Biipisky BB, , a B pamiansHOMy HAaIpPsAMKY —
IPOEKLIT IbOT0 BiIpi3Ka Ha MpooBkeHHs paniyca OB, TooTo Biapisky B,C,.

Yepes Te, mo kyT dy ayxe manuii, 6yaemo paxysaru, mo kyr ABB, =90°.
Toni nedopmarris HaKIAIKK

5,=BC,=BB/siny = AB, sinydy.

Paxyemo, mo OA = OB, =r,. Toxi, po3riasaaiouu piBHOOEIPEHUN TPUKYTHHUK
AOB,, maemo
AB, /sina=r,/siny.

3HauMTh pajianbHa aeopMalis 1 TUCK Ha MOBEPXHI1
o, =r.sinady;

27
01 = Oimax sina. ( )

VY3aranpHIOIOYM OTPUMaHI1 Pe3yJIbTaTH MOKHA CKa3aTH, IO JJIsl HOBOT KOJIOJKU
TUCK PO3MNOAUISETECA MO JOBXKHMHI HAaKJIAAKd IO CHHYCOIJAJbHOMY 3aKOHY,
BUpaxkeHoMy (hopmynamu (26) 1 (27).

CtyniHp HEpIBHOMIPHOCTI PO3MOJAUTY THCKIB IO JIOBXKHHI HAaKIJIAJIKH
OLIIHIOETHCS KOE(DIIIEHTOM HEPIBHOMIPHOCTI

A=q,. /0. (28)

1€ (o — YMOBHUI PIBHOMIPHO-PO3MOIIIEHUM THUCK, 1[0 CTBOPIOE HA KOJIOALI TAaKUH

TUCK Ta raJbMIBHUM MOMEHT, SIK 1 IPU HEPIBHOMIPHOMY PO3TOIiII THCKY;
Omax ~ MAKCHMAJIBHUM TUCK Ha KOJOALL.

8.10 Bu3HavyeHHs raJJbMIiBHHUX MOMEHTIB HA KOJIOAKAX

[Ipu po3paxyHKy raJbMOBHUX KOJOJKOBHX MEXaHI3MIB HEOOXITHO BCTAHOBUTHU
3aJIEKHICTh MK TaJIbMIBHUMHU MOMEHTAMH, IO CTBOPIOIOTHCSA 1 CHJIAMH, IO
MPUTUCKAIOTH KOJIOAKHU JI0 TaThbMOBOTO OapabaHa.

Jiis BU3HAUYEHHS MOMEHTY | KOJOAKH 3 OAHUM CTYIIEHEM BIJIbHOCTI BUILIIMMO
Ha MOBEPXHI HAKJIAJKU €JIEMEHTApHY IMOMEPEUYHY CTPIUKY, PO3MILIEHY MiJ KYTOM «
1o oci Y. [Tnoma miei crpiuku br.de,
ne b — mupuHa Hakmaaku (puc. 8.5).

31 ctoponu OapabaHa Ha CTPIUKY Jli€ HOpMaJIbHA CHJIa

dN =gbr.da =q,,br,sinada , (29)

a Takox cuita Tepts fdN, 1o cTBoproe rajabMiBHHIT MOMEHT
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dT. =dNfr, =q,__br’ f sinada .

Pucynok 8.6 — Cxema 1711 BU3BHAYEHHS ITPUBOIHOI CUJIU

[poinTerpyBaBiiy BHpa3 Ha AUISHIN Bl @' 10 &' OTpUMaEMO
T =q,,br’f(cosa’ —cosa”). (30)
[Tpu piBHOMIpHOMY PO3TO/IiII HOPMAJIBLHOTO THCKY
dN =q.brda; T =q.br’f(a"-a'). (31)
3 piBastHHSA (30) 1 (31) MOkHA BU3HAYNUTH KOS(DIIIEHT HEPIBHOMIPHOCTI

A=(a"-a')l (cosa’—cosa").

144



®opmymu  (30) 1 (31) m03BONSAIOTH BHU3HAYUTH TaJIbMIBHI MOMEHTH B
3aJIeKHOCTI BiJ TUCKIB. OJHAK /IS MPAKTUYHUX PO3PAaXyHKIB HEOOX1THO BCTAHOBUTHU
3aJIe)KHICTh TAJIbMIBHOI'O MOMEHTY BiJl PO3THUCKHOI cuiu P.

['anbMiBHUMT MOMEHT T, IIO CTBOPIOETHCS CAMONPHUTUCKHOIO KOJIOJAKOIO,

MO’Ke OyTH MMOJaHHMN Y BUTIISAII BUPa3y
T,= f.No (32)

ne N, — pe3ynpTyroua eIeMeHTapHUX HOPMaJIbHUX CHUIT;
£, — paniyc npukiaaganas pe3ynsTytodoi cumu TepTs fNi (puc. 8.6).

®opmyna (30) mo3BoJisie BHpaxyBaTH TaJbMIBHUH MOMEHT KOJOJKH, SKIIO
BiJIoMi i1 reOMETpHYHI TapaMeTPH 1 BETMYMHA HOPMAJIHLHOTO TUCKY.
Jlns Bu3HaueHHs 3ycuiast N, B 3a1€KHOCTI BiJ IpUBOJHOI cuum P, ckiageMo

PIBHSIHHSI pIBHOBAru KOJIOJKHU:

Rcosa, +S, —N,(coss, + fsing))=0; 23
Pa-S, c'+ fpoN, =0, (33)

1€ O, — KyT MIXK BIcCIO X 1 j1iHi€ro aii cuu N, ;
Sy, - TIPOCKIIisl peaKiii ONOpH Ha Bich X.
B pesynbrarti ciisibHOro po3B’sA3Ky cucTeMu piBHAHB (33) BitHOCHO N; MaeMo

N, =hR,/[c'(cosés, + fsing) — f p,]. (34)

JIJ1st caMONPUTUCKHOT KOJIOJIKH PiBHSAHHA (32) MOKHA 3alMCaTH B CIIAYIOUOMY
BUTJISLIL

T, =R fhp /[c/(coss, + fsing)— fp]=PR5,. (35)
AHaJI0rYHO 119 CAMOBIATUCKHOI KOJIOAKHU
T.,=P,fhp,/[c'(coss, - fsins,) + f p,|=P,B,. (36)

Jlyist BU3HaueHHa & 1 p HEOoOXiMHO 3HaWTH HOpManbHY cuiay N 1 ii cki1amoBi.
[omamo dN (muB puc. 8.5) sk reometpuuny cymy cknagosux N, i dN, , mo xiroTs

B3JI0BX BIMOBIIHUX ocel. Toi 3rigHo dhopmynu (29) maemo

N, = j' dNsing = qmaxbréojsin o’y = ImePs (28— ST 20" +5in2a) ; (37)
N, = | dN cosa = qmaxbr;jsin acosada = e D (€OS 240{, —C0s2a") : (38)
OT)Kea )
5 =arctg [%) =arctg | (cos2a’—cos2a")/ (28 -sin2a" +sin2a’) |,

e f=a"-a'. X
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BuxopuctoBytoun ¢opmynu (30) 1 (32) 1 BpaxoByrouu, 10
N, =,/N? + Nj ,
MaeMO

p=|4r,(cosa’ —cosa") |/ \/(cos 20’ —c0s2a")’ +(28—sin2a" +sin2a’)’ .

SIkmo Kytd ' 1 @" i1 CaMONPUTHCKHOI 1 CAMOBIATHCKHOT KOJIOAOK OYAyTh
pi3HI, TO 3Ha4Ye€HHA & 1 p TakoX OyAyTh pI3HUMHU i1 000X KoJomOK. Jlis

JIBOKOJIOJKOBOT'O TaJJbMOBOT'O MEXaHi3My TrajbMIBHUM MOMEHT Ha OapabaHi piBHHUI
CyMi MOMEHTIB TEPTS Ha MEPIIii 1 APYTii KOJIOaKaX, TOOTO

Tr :Tﬂ +T¢2 = P151 +P252-

Js rigpasiaiyHoro npusoga P =P,.
Heo0xigna mpuBoHa cuia

P=T /(b +5,).

[IpuBogHa cuma sl MEXaHI3My 3 KYyJIayKOBUM PO3THCKHHUM MEXaHI3MOM
BU3HAYAETHCS 13 MOJAHUX BUIIEC PIBHSAHb 33 YMOBU PIBHOCTI MOMEHTIB, IO
peai3yroThbcs Ha KOJIOAKaX

R, =0,5T, /5
P,=0,5T /F,.

[Ipyn po3paxyHKy KOJOJKOBUX TaJbMOBHX MEXaHI3MIB HEOOXIJHO MPOBECTH

NEepeBIpKY Ha BIJICYTHICTh CaMO3AKIMHIOBAHHS KOJIOJOK. YMOBY 3aKJIMHIOBAHHS

orpumaemo 13 dopmynu (35). 3akIUHIOBAHHS KOJIOJOK MOXE CTAaTHUCS, KOJH
3HAMEHHUK y GpopMyi (35) cTaHe piBHUM HYIIIO:

c'(coso, + fsino)— fp, =0.
Camo3aKkIMHIOBaHHS HE Bi0OYIEThCS, SKIIIO

c'cos o,
p,—C'sing,

I3 piBusHb (30) 1 (35) MOXKHA BU3HAYUTH MAKCUMAaJbHUW THUCK Ha MOBEPXHI
CaMOIIPUTUCKHOI KOJIOJKHU

Rhoy |
br?(cosa’ —cosa”)[c'(cos s, + fsind,) - f p,]

qmaxl =

8.11 Oco0umBoCTI po3paxyHKy 0apa0aHHUX raJibMOBHX MEeXaHi3MiB

MaxkcruManpHy TaJbMiBHY CHIy MOXHa OTpHUMAaTH, KOJU 34illHA Bara aBTO
BUKOPUCTOBY€EThCSI TOBHICTIO. [IpM 1bOMYy ranbMiBHI CHJIM TIOBHHHI OyTH
MPOTOPIIHI HOPMAJILHUM peakiisiM Ha Kosiecax. CTOCOBHO IBOBICHOI'O aBTOMOO1IS
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b+h P R
g¢max — T — Zr (39)
a-ho. PR

73 Z3

Ax BumHO 13 piBHSAHHA (39), 1€ CHIBBIIHOIIEHHS 3aJCKUTh Bl KoedilieHTa
3YEIUIEHHS ¢, AKUI BU3HAYa€ 3HAUCHHS BCTAHOBJICHOT'O CIIOBIJILHEHHS 4, . 3a3BUYail

CITIBBITHOIIIEHHSI MK TaJbMIBHUMHU CHJIAMH JJIs JIETKOBHX aBTO CKJagaroTh 1,3 +1,6,
a gua BadTaxHmx 0,5+0,7, mo BiamoBimae KoeDIMieHTY  3YCIICHHS
?..p =0,40+0,55.

MowmeHTH, sKi MOXYTh OyTH peai3oBaHl TaJlbMOBHUMH MeEXaHI3MaMH,

00yMOBJICHI pO3paXyHKOBUMH TaJIbMIBHUIMU MOMEHTaMH Ha KoJiecax, TOOTO

T

Py

Tﬂ,3 = PT3rﬂ, e PT3 = RZ3 Oy -

= Prnrﬂ, e Pr]7 = RZH Do s

Bu3HaueHHsT OCHOBHUX PO3MIPIB TaJbMIBHOIO MEXaHI3MY 31ACHIOETHCS
OJTHOYACHO 3 po3poOKOI0 MOro KOMHOHOBKM. Paniyc r. moBepxHI TepTs OapabaHa

BUOMPAIOTh 3 TaKUM PO3paxyHKoOM, 00 MiX 00010M Kojieca 1 GapabaHoM 3a30p,
HEOOX1THUH JJI1 BEHTWJIAL1, ckiianaB He MeHiie 20 +30mm.

Kyt o6xBaty S dpukuiiinoi naknaaku gopisaioe 90° +120°,

Ha kononkax 3 ogHMM CTYNEHEM BUIBHOCTI HAKJIAJIKy BapTO PO3MILIYyBaTH
CUMETPUYHO BIJTHOCHO OCl1 X, a Ha IUIABAIOYMUX KOJIOJKAX 3MIIIyBaTH JO OMOPHOTO
kinng. [lupuny b GpukniiHUX HAKIAJIOK BU3HAYAIOTH i3 YMOBH 3a0€3MEUYCHHS TPU
aBapliiHOMY raJibMyBaHH1 THCKY, 110 He nepesuinye 2,5MI1a.

Kpim TOro yMoBHE MUTOME HABAHTAXKEHHS P Ha HAKJIAJIKH, SIKE BU3HAYAETHCS
3a (OpMYJI0IO

m.q/ (A, +A)<[p] (40)

He mnoBuHHEe nepeBunryBatu 0,25Mlla nns aBTo 3 moBHOW Macorwo a0 11T, 1
0,3MIIa — g1 aBTO 3 MOBHOIO Macoro Oabie 11T.

B ¢opmymni (40) m, — noBHa Maca aBTo; A, 1 A, — cymMapHI IJIONII HAK/IaJ0K
raJlbMOBUX MEXaH13MIB BIJIIIOBITHO MEPEIHBOIO 1 33 JHHOI'O MOCTIB.

[lepeBipkoBHii poO3paxyHOK Ha 3HOIIYBAaHHA 1 HarpiB 3A1MCHIOETbCA 3a
HACTYITHUMU MOKa3HUKAMH — CEPEIHIM TUCK Ha TTOBEPXHI1 CAMOMPUTHUCKHOI KOJIOJIKH,
nuTomMa poboTta TepTd (BOHA BHU3HAYAa€ 1 TEMIEPATypy HArpiBy TalbMOBOIO
Oapabana).

Cepenniit THCK (,,, HA TOBEPXHI KOJOJAKHU MPUINMAETHCS PIBHUM B1IHOILIECHHIO

cep
HOopMaibHOI cuiav N; 10 momii A TrajJbpMIBHOI HaKJIAAKW. 3TIAHO 3 TEXHIYHUMH

BUMOTaMU Ha a30ecTo-(PpUKITIHHI HAKIIAKA IOBUHHA BUKOHYBATHCh YMOBA
d.., =N, / A <2Mlla.

[Tutoma poboTa TepTs AJOPIBHIOE BIAHOMIEHHIO POOOTH TEPTS, IKa BUKOHYETHCS

IpU TaJIbMyBaHHI 3 MaKCUMAaJbHOI IIBUAKOCTI aBTO JO MOBHOI WOro 3yNHUHKH, 0
CyMapHoi monyi A BCIX HAKJIAJOK, TOOTO
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M Vi I 2A <[ L, |,

JC [Lmep] — JOIIyCTHMa BCJIMYHMHA ITMTOMO1 pO6OTI/I TCPTA, SAKY INPUUMAIOTh JIA

aerkoBux aBto 1000+ 15001/ cm®, U1 BaHT@KHUX aBTO i aBTOOYCIB
600+ 8001/ cam’.

bapabanu rajpbMOBHX MeEXaHI3MIB TIOBUHHI MaTH BEJIHMKY JKOPCTKICTh 1
TeII0eMHICTh. [Ipy ranpMyBaHHI iX TeMIiepatypa He TIOBHHHA JOCATAaTH TPAaHUYHUX
3HaYeHb. Martepian OapabaHa B MO€IHAHHI 3 MaTepiajoM (PPUKIIMHOI HaKJIaJIKU
NOBUHEH 3abe3meuyBaTH BHUCOKHM KOe(IiEHT TepTs 1 PIBHOMIpHE 3HOIIYBaHHS
p0o0OUOT MOBEPXHI.

3TiIHO 3 IIUMU BUMOTAaMH TaJIbMOBI 0apaOaH! BUTOTOBJISIFOTH TUTUMU 3 CIPOTO
YM JIETOBAHOT'O YaBYHIB, @ TaKOX (AJi1 JIETKOBUX aBTO) JUTHMH 3 alIOMIHIIO 3
HACTYITHUM BCTAHOBJICHHSIM YaBYHHOTO KiJIBIIS.

1 2 3 4

a) 6) 6)
Pucynok 8.7 — I'anbMoBi 6apabanu: a — 1uTi;0, B — KOMOIHOBAHI;
1 — ¢naneup; 2 — nUTE YaByHHE K1JIbIIE; 3 — BCTABHE YaBYHHE KUIbLIE;

4 — muTHil anmoMiHieBUl OapabaH

["anbmiBHI OapabaHu MEpEBIPSAIOTH HA HarPiBaHHS.

[Ipu 1pOMY HEOOXITHO YTOYHHMTH TEIJIOEMHICTh OapabaHa, TOOTO UM

3aJI0BOJIbHSIETHCSL yMOBa
(mC,+mC)-At>L/

Je M, 1 M _— cyMapHa Maca BIANOBIAHO OapalaHiB 1 IX YaBYHHUX KiJIeLb AJI JAHOTO
MOCTAa;
C, 1 C_ — nuroMi TemuoeMHocTi OapabaHa 1 KulbLsl (11 4YaBYHY

C=482 JIx/(xr-K), nns amrominieBoro ciaBy C=880 Jx/(kr-K));
At — 30inbpIIeHHST TeMriepaTypu OapabaHa (3a oJHEe IHTCHCHBHE TajbMyBaHHS 3
I0OYaTKOBOI IMBHAKOCTI V,=30KM/roA. JO NOBHOI 3yNMHKM Ha IIOBHHHO

nepesumyBaru 15°C );
L — dactMHa KIHETMYHOI €HEprii MOBHICTIO HABAHTAXKEHOIO aBTO, sKa
NEPETBOPIOETHCS B TEIUIOTY ralbMOBUMHU MEXaHI3MaMH IaHOT'O MOCTA.
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1 — konooka;

2 — pO3MUCKHULL KVIAK 3
6aIOM,

3 — cynopm;

4

B8AJICIIL,

5 KpOHWMEUH — 8al

PO3MUCKHO20 KYlaKa 3

2anbMoBoi Kamepu,

6 — ponux.

cor o

pe2ynosanvHu

© 9 &

Pucynok 8.8 — I"'anmbMoBHit MexaH13M KoJjiic aBToMo0111B KamA3

A

-l

1 —xonooka;

2 — cynopmy;

3 — kynauok
peaynsimopa po6o4o2o
3azopa;

4 — excyenmpurogi
ONOpHI natbyi.

Pucynok 8.9 — I"'anbMOBMi1 KOJTICHUNA ME€XaHi13M aBTomMoO1s ,,Ypan-375”

1 —nopwens;

2 — ynopue Kinvye
HOpUIHS,

3 —ywinvrrosanvHe
Kinvye,

4 — ynop;

5 — cynopmy;

6 — konooka,

7 — onopHi nanvyi;

8 — bponszosutl
eKCYEHMPUK;

9 — gpixcamop xonooku
10 — npusoo
CMOSIHKOB020 2AbMd.

Pucynox 8.10 — ["anbMoBwHiT MeXaH13M 33 JHROTO Kosieca aBToMo011s1 ['A3-24

u

a
i

)
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1 — naynoicep;
2 — gucmyn,
3 — kopnyc.

Pucynok 8.11 — CxeMa poOOTH KJIMHOBOTO PO3TUCKHOTO MPUCTPOIO:
a — MMOYaTKOBE MOJIOKEHHS TUTYHKepa; O — MOJI0KEHHS MPU TOYaTKOBOMY
CHHXPOHHOMY TMEPEMIIICHH]; B — poO0Ye MOJIO0KECHHS (TaJIbMyBaHHS)

1 — eanbmosa konooxka;
2 — cynopmy;

3 — eanbmosa kamepa,
4 — knun,

S — ponuK;

6 — nuyHoicep;

7 — sucmyn 6 Kopnyci;
8 — cobauka;

9 — peeynrosanvhuil
28UHM;

10 — pezyniosanvua
8MYJIKaA.

Pucynox 8.12 — I'aibMOBHiT MEXaHI3M 3 KIIMHOBUM PO3TUCKHUM MPUCTPOEM
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P
(
1 < ! 1 — cmiuka,
t (____\ 2 — emynka,
P D 3 — ¢pukyitina waiiba;
7
4 — pebpo kon00KU;
2) 5 — cmanvhe kinvye;
! 6 — nopwens,
o | ; - Kopnyc,‘ ‘
) S A\;,\,\,‘,%,,Wm - maplﬂt{acmz
— 1 !‘2;}\\}\“}}&&;5*‘ 8 gpnyCMHt,l,
WU R _ .
D N 1o s ,
WAl [“m ” yeps siuHe Koeco,
% Z (A 2\ _ 11— 70 .
% 5 ‘\'\!,7./ HepyxXoMuil OUCK,
2 ”"’"’&,‘\KJ ’ 12 — 3ybuacma perixa;
FET T ‘7/,, ' 13 — 306HiwHs KOHYCHA
6) ) Haniemygma;

14 — wecmepns.

Pucynok 8.13 — MexaHi3M aBTOMaTUYHOTO PETYJIOBaHHS
3a30pa MK OapabaHOM 1 KOJIOIKaAMU:
a, 0 — 0e3CTyIIHYacTe PEryIIOBaHHS; B — CTyIIHYACTe
peryJitoBaHHs

8.12 Oco0suBOCTI KOHCTPYKUIII i PO3pPaxyHKy [AHMCKOBHX TaJbMOBHX
MeXaHi3MiB
JIMCKOBI raIbMOB1 ME€XaH13MHU BCTAHOBIIIOIOTh, 3a3BUYal, Ha TIEPEAHIX KOJecax
JIETKOBHX aBTO. B TemepimHiil yac iX cTajii BUKOPUCTOBYBATH Ha JICSIKUX BAaHTAXKHUX
aBTO 1 aBTOOYyCax.
Cxema JMCKOBOrO TaJbMOBOIO MeXaHI3My 300pakeHa Ha pwuc. 8.14, a.
["'aapMiBHHMIT MOMEHT
T.=21fNr_,
ne f — xoediieHT TepTs raJbMOBHX HAKJIAJIOK 110 JAWCKY;
N — cymapHa cuiia NpUTHUCKAHHS HAKJIAJIOK JI0 JUCKA;

I, — Pajllyc IIPUKJIAIaHHs PIBHOMIMHOI CHJI TEPTS.

Cuity NMpUTHCKaHHS HAKJIAAKA HEOOXITHO BU3HAUWTH, NPHUIMAOYM 10 yBaru
TUCK PiJIUHY p, YUCIIO TTOBEPXOHB TEPTA i Ta AiameTp d, ranrbMOBHMX HUITIHIPIB.

Takum ynaom N =0,257 pZ:dji :
i=1

Jlommyckaroum, M0 THUCK PO3MOAUISETHCS IO TUIONII HAKJIAJAKH PIBHOMIPHO,
MOKHa 3 JIOCTATHBOIO [IJISi TEXHIYHUX PO3PAXyHKIB TOYHICTIO paxyBaTH, IO cuja
tepTs fN nmpuknanena va cepenusomy pamiyci r, =(r,+r,)/2 (r, i r, — BixnoBigHO

ep H

30BHILIHIN Ta BHYTPILIHIN pajilycu HAKJIal0K).
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Pucynox 8.14 — Cxemu 117151 pO3paxyHKy TUCKOBOTO TaJIbMOBOTO MEXaHI3MY
a — po3paxyHKOBa cxema; 0 — cxema pajiiaibHUX CUJI, 10 JIIFOTh Ha IMiIIUITHUKA
KoJieca Mpy raJlbMyBaHHI

JliHiliHA 3aJIeKHICTh TaJbMIBHOIO MOMEHTY Bif KoedimieHnta Tepts f i
MPUBOJHOT CWJIM JO03BOJISI€E JUCKOBHM TaJbMOBMM MEXaHi3MaM Ha BIJMIHY Bij
OapabaHHUX 3a0€3ME€YNTH BUCOKY CTAOUIbHICTh raJbMyBaHHS.

HaBenemo KOHCTPYKTHBHI CXEMU JUCKOBUX TaJIbMOBUX MEXaHI3MIB.

Kononku AuCKOBUX TaibM MaiOTh HEBENHWKY AOBXHHY. [lnmoma iX moBepxHi
ckiagae 12+16% nmmomii mOBepXHI JUCKa, L0 OOYMOBIIOE J00pe Horo
OXOJIO>KCHHSI.

JINCKOBI TAIbBMOBI MEXaHI3MH MAarOTh ITIBUIIICHY €HEPTOEMHICTh Ha OJIMHUITIO
MacHu, Majly METaJOMICTKICTb, BEJIMKY KOMIAKTHICTh, MPOCTOTY OOCIYrOBYBaHHS.
3a3zopu Mix Kojoakamu 1 quckamu piBHi 0,05 +0,15MM, 1110 103BOJIIE CKOPOTUTH Yac
CIpallbOBYBaHHS LUJIIHJIPIB 1 1a€ MOKJIUBICTh 30UIBIIMTH CUJIOBE NEepeaTHE YUCIIO
IPUBOJIA.
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A nosepuymo

1 — canvmosuii ouck;

2 — ckoba;

3 — eanvmosull YuniHop;
4 — 2anbmoea KoIoOKd,

S5 — namyi irkcayii
KOJIOOKU.

Pucynox 8.15 — JluckoBuii ranbmMoBuil Mmexanizm aBromo6isis BA3-2101

4 7 2 J

/ / 1 - xonooka;
/ 7 2 X, J 5 ¢ 2 — canbmosul OUCK,
X 3 — canvemosuil yuninop,
4 — npasarua ckoba;
. : : NANRA S —yanea,

o I 6 — nopwens,

1 — cmepoicens.

=

i ] | 1€
a) 8)
Pucynok 8.16 — JluckoBe rajipbMo 3 MIaBar0Y0l0 KOJIOAKOKO:

a — KOMITOHOBKa; O — MPUBO/I CTOSTHKOBOTO TaJlbMa 3 aBTOMAaTUYHUM
PETYJIIOBaHHSM 3a30pa

JIuCKOBI TragbMOBI MEXaHI3MHU JIO3BOJISIOTH BUKOHATH OaraTOKOHTYpPHI
raJIbMOB1 MPUBOJIM, SIKI 3a0€3MEUyI0Th IJIABHE, PIBHOMIPHE TaJIbMyBaHHS KOJIIC Ha
OyIbp-sIKiii TTOYATKOBIM MIBHIKOCTI aBTO 1 J0Ope BiJIBEICHHS TEIUIa BiJl MMOBEPXOHb
tepts. lllnpoxoMy BUKOPHUCTaHHIO TaJbMOBHX MEXaHI3MIB MEPEUIKOKAE X BHCOKA
YYTJIUBICTH 10 3a0pyIHEHHS 1 TPYHOIIl NPU BUKOPUCTAHHI iX B SIKOCTI CTOSTHKOBOTO
rajgpMma.

I3 cxeM Ha puc. 8.14, 6 BU3BHAUMMO HAaBaHTAXKCHHS Ha IMiAIIUITHUKH.

R; =R, +2fNcosé; R;=R,-2fNcosé,;

3 mux piBHAHL BHJHO, IO BEPTHUKAJIbHE HABAHTAXCHHS HaA ITiIIIUITHAKH
KoJieca 3MEHIIYEThCS MPH PO3TallyBaHHI TaJIbMOBOTO MEXaHI3My IMO03aay IEHTpa
KoJieca.
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8.13 Po3paxyHok riapaBJiivyHOro0 NpMUBOJA rajabM

Jlist po6o40i TanhbMOBOI CHUCTEMH TMEPEBAXKAIOUYMMHU € JIBA BUIU MPUBOMIB —
TiApaBIivYHUN 1 THEBMATHYHUH.

[NpapaBniyHui NPUBOJ BIAPIZHAETHCS BUCOKOIO IIBUAKOJIE€I0, MPOCTOTOIO
KOHCTPYKIlli, MaJIUMHU TaOapUTHUMHU PO3MipaMH, HEBEIUKOI0 Macol0 1 BapTICTIO.
Opnak BIH Mae OOMEXEHE CHJIOBE IEepe/laTHE YuCio, 10 oOMexye o0JacTh HOro
BUKOPHUCTAHHS.

[THeBMaTUUHMI TPUBOA Ma€ CKIQJHY KOHCTPYKIIIO, MEHIIY HIBUIKOIIIO,
3Ha4YH1 rabapuTHI PO3MipH, BEJIMKY Macy 1 BapTicTh. BiH J103BoJIIE OTpUMATH BEJIHKI
MPUBOJHI CHJIM, a TaKOXX MPOCTIIMMH 3aco0aMu 3MIMCHUTH 3’€IHAHHS TalbMOBOI
CHUCTEMU TIpHUYEIIa 3 TATbMOBOIO CUCTEMOIO TsTaua.

JUis MiABUIIEHHS HAIIHHOCTI TAPABIIYHUNA MPHUBOJ, BUKOHYIOTH PO3ILUICHUM
Ha JIBa CaMOCTIHUX KOHTYpH (puc. 8.17).

2
Pucynok 8.17 — CxeMn 1BOKOHTYpPHHX pOS}:[iJ'IBHI/IX TIpaBIIYHUX PUBOIB:

a — MepeIHIX 1 3aJHIX TAIbMOBUX MEXaH13MiB; O — JlaroHaJIbHUMN; B — 3 10JJATKOBUM
MPUBOJIOM JI0 MEPEAHIX raIbMOBUX MEXaHI3MIB; I — OJHOYACHE TaJIbMYBAaHHS BCIX
raJbMOBHUX MEXaHi3MiB; | — TBOCEKIIMHUIN TOJTOBHUM raJbMOBHM IIWIIHAD; 2, 3 —

MaricTpai J0 raJbMOBUX MEXaHI3MiB

Po3paxyHOK ripaBiIiqHOTO MPUBOJA BUKOHYIOTH JIJIi BUSHAUYCHHS JlaMETpPIB
TOJIOBHOTO 1 KOJIICHOTO IWJIIHAPIB, 3yCUIUIA Ha MeAajb 1 11 Xxoay, MepeaaTHOro Yuciia
neabHOTO MPUBOIA, HEOOX1THOCTI BUKOPUCTAHHS ITiJICHITIOBAYa.

Pucynok 8.18 Po3paxyHkoBa cxema riipaBaiyHOr0 NpuBOJa
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3aNexHIiCTh MK JiaMeTpoM KOJICHOTO mwiiHAgpa O, 1 CTBOPIOBAaHOIO
MIPUBOTHOIO CUJIOK P Mae BUTTISA

de =/P/(0,257p,),

1€ Py — TUCK PIAMHU B LMIIHAPI 3 BPaxyBaHHAM il peryisropa rajJbMiBHUX CUII,
( pc =8+12MIla).

Yum OinbIMil THUCK, TMM KOMIAKTHIIIA KOHCTPYKLIS TPHUBOJA, ajle BUIIE
BHUMOTH, [0 BUCYBAIOTHCA 10 TPYOOMNpPOBOIiB (1 B MEPIITy Yepry 0 TYMOBHX IUIAHTIB
11X 3’€HAHB).

3ycwiis Ha nejani KepyBaHHS

Fned = (rl / r2)(7z-d12" / 477) pK;

ne I, 1 r, —miedi (puc. 8.18);
n — KKJI rigpasmiuyHoro npusona, (7 =0,85+0,95);
d,. — aiaMeTp roJI0BHOTO rajJbMOBOIO IIUIIIHPA.

B KOHCTpyKIisIX aBTO 3 TiAPaBIIYHUM MPUBOJOM BIJTHOIICHHS JiaMeTpa
KOJIICHOTO LWIiHApa 10 AiameTpa rosoBHoro mmwmiHapa d, /d,.=0,9+12. Mamni
po3mipu d,. 301IBLIYIOTH XiJ HOPIIHS 1 BIZIIIOBITHO Xi/1 Teai.

Po6ounii xia nenani kepyBaHHS IPU rajJbMyBaHH1

ne k — koedirrieHt, mo BpaxoBye 00’eMHy aedopmariito Tpydoomnposomis, (k=1,07);
A —3a30p Mk OCHOBHHUM IOPIITHEM 1 fioro mtoBxaueM, (A =1,5+2,5);
o' 1 0" - X0y MITOKA MEAAI MPU PEKUMI XOJIOCTOTO XOIY;
X;y X, ... X, —XOIM MOPIIHIB POOOYMX HUITIHIPIB

[puuomy X =2(0 +a)(a+c)/c,
ne 0 — pamiaibHUN 3a30p MikK (PUKIIAHOI HAKIAJIKOK KOJOAKUA 1 TalbMOBUM
OapabaHowMm;

a — OMYCTUME pajiaibHe 3HOIIYBAaHHS (PPUKIIAHOT HAKIAIKH.

[Ipu Bu3HaueHHI 00’€My TOJIOBHOTO IWJIIHApPA CJiJ BpaxoBYBaTH MPYXKHI 1
TeryIoBi nedopmartii geTaneid KOJICHOTO TraJbMOBOTO MEXaHi3My 1 00’€MIB PiAUHH,
HEOOXITHUX I CIpallbOBYBAHHS CHTHAJI3aTOPIB TaJIbMOBOTO TNpHUBOJA. Tomy
NOBHHMM X17 meaani (1o ymopy ii B miAJory) moBUHEH OyTH Ouibine poOo4oro Ha
40+60% nns Toro, mo0 rapaHTyBaTH AOTPUMAHHS 3aJaHOTO THUCKY B TaJIbMOBIN
MaricTpai.

3ycwins F , 1 nOBHMI X1 HE MOBUHHI NepeBuIyBaTy BianosiaHo 500 +700H
1150+170MM (MeHILIe 3HaU€HHS 17151 JIETKOBUX aBTOMOO1JTIB).
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8.14 KoncTpyroBaHHS i po3paxyHOK riIpOBAKYyMHMX MiICH/IIOBAYiB
rajibM

Ha nerkoBux aBTOMOOLISAX 1 JIETKUX BaHTaXI1BKax, [0 MAalOTh TiApaBIIYHUIN
raJIbMOBUM MPHUBO/I, B TUX BUMAAKaX, KOJIHM 3yCUIUIS BOJIIA HA MeAall HEIOCTaTHE IS
3a0e3neyeHHss HeoOXiMHOT e(EeKTHBHOCTI TaJlbMyBaHHS, 3aCTOCOBYIOTH BaKyyMHI
MiJCUIIOBAaYl TajbM, OCHOBHI II€peBard SKUX TOJIATAIOTh B TOMY, IO BOHH,
BUKOPUCTOBYIOUH PO3PIIKEHHS Y BCMOKTYBAJTbHOMY pr60np0130;[1 JBUTYHA, HE
noTpeOyIOTh TOJAATKOBUX JIKEpe eHepru [Ipore BOoHM MarOTh 1 BaroMui HEIOIMIK,
SKUH TIOJISITA€ B TOMY, IO CHJIOBI ITMUTIHAPU YM KaMepH BaKyyMHHX ITiJICHIIIOBAdiB
MalOTh BEJIHMKI TabapuTHI PO3MIpH dYepe3 Mayli Nepenajgud THCKIB, CTBOPIOBAHHUX
CUCTEMOIO BIYCKY JABUTYHA. KpiM 1IbOTO, BCTAHOBJICHHSI BaKyyMHHUX I1JCHIIIOBAYIB
MOXJIMBE TUIBKM Ha aBTOMOOUISX 3 KapOIOPaTOPHUMHU JBUTYHAMH. 3MEHIICHHS
PO3MIpIB BaKyyMHHUX CHJIOBUX KaMep MOXJIMBE JIMIIE Yy BUMNAAKY 3aCTOCYBaHHS
CHeIlaIbHUX BaKyyMHHUX TIOMI, SIKI JIO3BOJISIIOTH BHUKOPHUCTOBYBaTH BaKyyMHI
MIJICUITIIOBAYl 1 Ha aBTOMOOUIAX 3 JU3eIbHUMM JBUTYHamMHu. OpHaK 3acTOCYBaHHS
BaKyyMHHUX TIOMII 3HAYHO YCKJIQJHIOE TaIbMOBY CUCTEMY aBTOMOOLIS.

B TenepimHiii yac icHye OaraTo caMuX pPI3HOMAaHITHHX THIIIB BaKyyMHHUX
niacuitoBaviB. He3anexkHo BiJf cX€MH 1 KOHCTPYKTUBHOTO BHKOHAHHS BaKyyMHOIO
MiJCUTIOBaYa BiH TIOBMHEH MAaTH JIBa OOOB’SI3KOBUX KOHCTPYKTHBHUX CIICMCHTH —
CWJIOBY KaMepy (Y4M UWIIHAP) 1 BIACIIIKOBYIOUMWA TpHUCTpid. B 3anexxHocTi BiJ
pO3TalllyBaHHS  BIJCIIAKOBYIOUOrO TMPHUCTPOIO, CHJIOBOI KamMepu 1 TOJIOBHOTO
raJbMOBOT'O HMJIIHAPA BCl ICHYIOY1 BAKYYMHI IIJCUIIOBAaYl MOKHA PO3JUIUTH HA TPH
OCHOBHHX THIIH.

OcoOnuBICTh MEPIIOrO TUIY BAKYYMHHX MiJCHIIIOBAYiB MOJISITA€ B TOMY, IO
BIJICTIIZIKOBYIOUMH TPUCTPIA BAXKUIBHOTO THUIY O€3MOCEepeHhO HE TIOB’S3aHUN 3
TiIpaBIIYHOI0 CHCTEMOIO TaJibMOBOro TMpuBoaa. (CxemMa Takoro BaKyyMHOTO
IiJICHJII0OBaya HaBeaeHa Ha puc. 8.19, a.

Oco0MuBICTh APYTrOro TUIY BaKyyMHHX IIJICHJIIOBAUIB TOJISATAE B TOMY, IO
TOJIOBHUN TalbMOBHH IIWIIHApP, CHJIOBAa Kamepa, a B JEAKHUX BHUIAIKax 1
BIJICTIIIKOBYIOUMIM TPUCTPIA po3TamioBaHi okpemMo. CXeMu TakKuX MiJICUIIIOBAYIB, SIKI
BCTAHOBIIOIOThCA Ha aBTOMOOLIsIX ['A3-53, 'A3-3307, 'A3-24, HaBeneHi Ha puc.
8.2018.21.

Py, MNa m/

Pﬂ’ e‘h’(h

Pucynok 8.19 — BakyyMHuMii miicuitoBay rajibMm:
a) cxema MiJcuiIoBaya; 0) XxapakTepUCTHKA IT1ICHIIFOBaya
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Oco0MMBICTh TPETHOTO THITY BaKYyMHHX MIJICUTIOBAYIB TOJISITAE B TOMY, IO
CHIIOBA  KaMmepa, TOJIOBHUW TaJlbMOBHM IWJIIHADP 1 BlI[CJ'IlI[KOByIO‘-II/II/I HpI/ICTpH/I
po3TamioBaHi Ha OJHIM Oci, 00’emHaHi B omgHOMY arperati. CXemu IiJICHITIOBaYiB
IIOT'0 TUITY HaBejleH1 Ha puc. 8.22 1 8.23.

]
i

Bio zonosnoeo
2ANBMOBO20  meemermy P} ___JC._:/%]—-
yuninopa

o konicnux yuninopis

Ho ecmoxmyrouoeo
mpyoonposody

|

Pucynok 8.20 — CxemMa riijpoBaKyyMHOTO T1JICHJIFOBaya TajibM 3 OKPEMO
PO3MIIIEHUM BIJICTIIKOBYIOUUM MIPUCTPOEM

Bakyymuuii migcumtoBad, 300pakeHuil Ha puc. 8.19, mpaiioe HacTymHUM
yuHOM. [Ipu BifcyTHOCTI ragbmyBaHHs, konu P, =0, ctepxens 1 mia aiero raabMoBoi
neaani nepeMillye KianaH 2 B KpaifHe JiBe mosokeHHs. [Ipu npomy mopoxauHa A
CHJIOBOTO IWIIIHApPa 3 3 €AHYEThCS 3 TMOPOXHUHOI b, a mopokHuHa b depes
TpyOompoBia 4 3’€HY€ETHCS 13 BIIyCKHUM TPYOOIIPOBOJIOM JIBUTYHA. TaKMM YHHOM B
MOpoXKHUHAX A 1 B CHUJIOBOTrO UMJIIHAPA CTBOPIOETHCS OJHAKOBHM THUCK, SIKHIMA
JIOPIBHIOE PO3PLIKEHHIO Y BCMOKTYIOUOMY TpyOompoBoai — Pg. Ilpu ranemyBanHi
aBTOMOO1IA BEpXHIN KiHEUb Menaji, PyXal4ducCh BIPaBO, AO3BOJSE KIIamaHy 2
3aKpPUTH OTBIP, IO CHOJIYUYy€E MOPOKHUHU A 1 b, Ta COIyYUTH MOPOKHUHY A depes
TpyOOIpoBixA 5 3 aTMOoc(eporo. TUCK B MOPOKHUHI A 30UIbIIYETHCSA 10 3HAYEHHS P, ,
BHACJIIIOK 4YOTO MOpUIEHb 0, pyXalouuch BIPABO, CTBOPIOE THUCK Ha JBOILICUMIA
BaXxub 7 3 cuinoro Q. OnHouacHO Ha LieH ke BaXUIb nepenaeTbes 3ycuiust Q, BiA

raneMoBoi nenanl. HwkHIM KiHnem Baxiib / 3 3ycwuisiM Q, i€ Ha TOpIIEHb

TOJIOBHOTO TallbMOBOTO IWJIiHApa. Po3risiHyBImIM piBHOBAary Baxkens [/, MOXXHA
BCTaHOBUTH criBBigHOUmEHHd cuil Q, Q, 1 Q,. BpaxoByrounu, mo cuna Q,=P

OTPUMAEMO

Q2|2 — Pn|n|2
L+, 1 +1,

Q3 =
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Do Mila

pﬂ max

g , il

0

Q) Pr

Pucynok 8.21 — I'impoBakyyMHUII MiICHTIOBAY TaJIbM:
a) cxema IiJICHIIIoBava; 0) XapakTepuCTHKa MiACHIIOBaYa.

Tuck piiMHU B TAJILMOBINA CUCTEM1 MOXe OyTH BU3HAYCHUH 32 POPMYJIIOIO

p-%_ Rl (41)
F, R, +1)

ne F, — mioma nopIrHsa roJI0OBHOIO raJIbMOBOTO [IMIIHIPA.
0

TakuM YWMHOM, POJIb BIACIIJIKOBYIOUOT'O IPUCTPOIO B IIbOMY BaKyyMHOMY
I1ICHII0OBAaYl BUKOHY€E JIBOIUICYMH BaXK1idb /, SIKUI BCTAHOBJIIOE NEBHUN TUCK [, B

IIOPOKHUHI A, TponopuiiHui BennunHi cum Q, .

XapakTepHOO 0COOJIUBICTIO PO3TIIIHYTOTO BaKyyMHOTO IICHIIIOBAaYa € Te, 1110
CTBOpIOBaHa HUM cuia Q, Ha MOPLIHEB]1 T'OJIOBHOI'O TaJlbMOBOIO LIMIIHJpPA MEHIIA,
HIK cuna Q,, sIka CTBOPIOETHCS BOJIEM IIPM HATUCKAaHHI Ha Nejnanb rajibma. Poisb
BaKyyMHOTO IIiJICUJIIOBa4Ya TYT TIOJATa€ B TOMY, IO XiJ TMOPIIHS TOJOBHOTO
raJIbMOBOTO IMUTIHJIpa BHACIIIOK MMOBOPOTY JBOIICUOTO BaXKeNsl / BIAHOCHO TOYKH d
3HAYHO OLIbINE X0y Ienali B Touri a. Ile no3Bomse 3a0e3neunty noTpiOHMI 00’ emM
BUTHUCKAHHS PIIMHUA B TOJIOBHOMY TJIbMOBOMY ITMUTIHAPOBI TIPH BEJIIMKOMY 3HAa4Y€HHI
TiepelaTHOTO BiHOIICHHS Meati 1 1 Masiii Ben4yuHi oy mopmHs F; .

ALY

= ~
7
H
6 N S
=
o >
Pucynok 8.22 — IIpuHIMnoBa cxemMa CiiBBICHOTO T'JPOBAKyyMHOIO
M1ICUIIFOBaYa
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Ha puc. 8.19, 6 HaBemeHa xapakTEepHCTHKa BaKyyMHOTO IiJCHJIIOBaya, sKa
MOKa3ye 3B’S30K MDK 3YyCHWIUISM, NPUKIAJCHUM J0 Menail, 1 THCKOM pIAUHUA B
TOJIOBHOMY TallbMOBOMY IHIIIHApoBL. JliHig Xapaktepuctuku OmM mnoOynoBaHa,
BUKOPUCTOBYIOUM (opmyny (41). 3mam XapakTEpUCTHKU B TOYIl M OOYyMOBJICHHI

THM, [0 NPY 3yCHJUT Ha mepam P, THCK P, B MOPOXXHUHI A CHJIOBOTO HWITIHApA 3

301IBIINUBCS 10 aTMOC(EPHOTO, BHACTIIOK YOTO 3YCHIUIS HA IITOKOBI MiJCHIIOBaYa
JOCATJIO CBOTO TPaHUYHOrO 3HayeHHs. [lpu KOHCTpyIOBaHHI BaKyyMHOTO
MiJCUTIOBaYa TaJbM HEOOXITHO 3a0€3MEeYUTH TakKi PO3MIpH CHIOBOTO IWJIHIpPA
(kamepu) BaKyyMHOTO MiJICUJIIOBaya, MPH SIKUX MPUIHHEHHA POOOTH MiACHIIIOBayYa
BIJIMTOBIIa7I0 6 MAaKCUMAJILHO JOMYCTUMOMY 3YCHJUTIO Ha Tenaji raixpma. Jjis manoro
BUMAAKY poOoya IIoIIa MOPIIHS CHIOBOTO MIJIIHApPa a00 aKTHBHA TUIoNIa JiadparmMu
KaMepHu BU3HAYA€ETHCS 3 BUpPA3y

! (Il + IZ) pz ,

JAcC Pn’ — MAKCHUMAJIbHO AOITYCTUMC 3YCHILJIA Ha Heﬂaﬂi rajibma,

P, — MaKCHMaJbHO MOXKJIMBA PI3HUL TUCKIB B Kamepax A 1 b CHI0BOro LUIIHApA
(p, =0,05 MITa);
k, — koedimienT 3amacy (k,=1,0...1,2).
PobGounii Xi MOPIIHS CUJIOBOTO IMUIIHAPA X, BHU3HAYAETHCA HAOIMIKEHO 3a
dbopmyIioro
i+l S
n "~ i I n?
n1
ne S, — MakcuMalbHu# X171 nenani raiasma (S, = 150...170mm).
JIs BakyyMHOTO TMiJICHIIIOBaya, 300pakeHoro Ha puc. 8.20, THUCK PiAUHU B
raJIbMOBIM CUCTEM1 MOXHA BU3HAYUTH, PO3TJISTHYBIIIM PIBHOBATY JBOIICUYOTO BaXKEIs
BIJICITIIKOBYIOUYOTO TIPUCTPOIO 1.

p _ p i_ I:)ninFl
’ lFZ FZFF ’

7€ P, — TUCK PIAMHU, IO CTBOPIOETHCS B IEPBUHHOMY T'OJIOBHOMY TajlbMOBOMY
[UJITHIPOBI MTPU HATUCKAHHI BOJIEM Ha TeJalb TrajibMa;

F, 1 F, — muiomi nopuHiB BIACIIIKOBYIOYOTO IPUCTPOO 1;

F, — muiomia nopurHs NepBUHHOTO T'OJIOBHOTO rajlbMOBOT'O IIMITIHPA.

AKTHBHaA TUIOma AlagparMd BaKyyMHOIO MIJACHJIIOBada 2, 1o 3a0e3neuye
HEOOX1THE 3yCUJIIsI, MOKe OyTH BU3HAUCHA 3 BUPaA3y

F
k.p, Fl1--2
Po,.. Fo| -2

n max
F, = 1/
P,
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ae Py~ MaKCUMaJIbHUM THUCK B KOJICHHX IWJIIHJApAaX, IO CTBOPIOETHCS

mijcrioBadeM B Touri M (puc. 8.21, 6);
F, — ruroma nopurHs BTOPHHHOTO TOJIOBHOTO TaIbMOBOTO IHIJTIHApA.

Pucynok 8.23 — OCHOBHI CX€MU CHIBBICHUX T'JPOBAKYYMHHUX I1JCUITIOBAYIB:
a) cxema MiJCKUJIIoBava 3 PEaKTUBHOIO 111ai10010; 0) cxema 3 KyJIbKOBUM
BIJICTIIIKOBYIOUMM MIPUCTPOEM; B) CX€Ma 3 T1JIPaBIIYHUM B1JCIIIKOBYIOUUM
MPUCTPOEM.

MakcumanbHHI THCK B KOJIICHUX IUJIIHAPAX TaIbMOBOI CHCTEMU BU3HAYAETHCS
3 BUpas3y

o -PhR
o FLF,

r

MaxkcumanpHUM X17] IITOKA AladparMu CUIOBOI KaMepu S, MOXKe HaOIMKEHO
OyTH BU3HAUYCHUH 32 (POpMyII010

Sy =—5,. (42)

JlJi1 BaKyyMHOTO MIJCHIIIOBa4a, 300paykeHOro Ha puc. 8.21, BeTUYHHY TUCKY B
raJbMOBIA MaricTpaial [P, MOXHAa BU3HAYMTH, PO3IJITHYBLIM piBHOBary niagparmu

F,, 3a popmyioro

FF i
n-q + FO’ I:)nln ’
F F,F,

a

Py =
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ne F — mioma nopuHst BiJICHIIKOBYIHOUOTO IPUCTPOIO;

F. 1 F, — nmnomi mopumHiB INEPBUHHOIO 1 BTOPUHHOIO TOJIOBHMX TI'allbMOBHX
ATIHAPIB,;

F, 1 Fq — aKTWBHI IUIOMIl JiadparM BiAMOBITHO BiICIIIKOBYIOUOTO MPUCTPOIO 1
CUJIOBOI KaMepH;

F, — Iuioma mopuiHs BTOPMHHOTO CHJIOBOTO LUTiHApa Oe3 BpaxyBaHHS ILIOLI
ITOKA.

Bennunna aktuBHOI 1UTOINl AiadparMd  BaKyyMHOTO MiACHIIIOBAayda, IO

3a0e3neuye HEOOX1JHE 3HA4eHHs THCKY [, Ha BCIM AUIIHII Xxapakrepuctuku Om

(puc. 8.21, 6), BuU3Ha4a€THCS 32 POPMYIIOIO

F _ Po F-pP,Fo |

a pz

me P, 1 P, — THCKA B IEPBUHHOMY i BTOPMHHOMY TOJIOBHHX TaJbMOBHX

HWTIHAPAX IpU FPAHUYHOMY 3yCHIIII Ha TIeIalli rajibMa.

[loBHuii xi7 mgiagparMd CHUJIOBOI  KaMepu BaKyyMHOTO IJCHJIIOBaya
BHU3HA4Ya€eThes 3a hopmynoro (42).

Ha puc. 822 1 823 HaBeneHi CXeMH CIIBBICHHX TiAPOBaKyyMHUX
MIJICUIIOBAYIB, B SKUX BCl MEXaHI3MM IMIJICHIIOBa4a CKOMIIOHOBAHI B €JUHOMY
OJIOKOBI, 110 CIPOIINYy€E KOHCTPYKIIIO TIAPOBAKYYMHOTO TIJCHJIIOBaYa, ajie Jeuio
YTPYAHIOE KO0 po3TallyBaHHS Ha aBTOMOOLII, SIKE€ MOKJIMBE, 3a3BHYaid, JTUIIE TPH
MIBICHIM mealil rajbMa.

I'iapoBakyyMHUI MiACHIIOBAY, CXEMa SIKOTO HaBeJeHa Ha puc. 8.22, mpaioe
HACTYITHUM YWHOM: NP BIJICYTHOCTI T'aJibMyBaHHs KjanaH 1 BOUpaeTbcs B CIAJO
MOpIIHS 3, IKAH Pa3oM 31 MTOKOM 2 3HAXOAWTHCS B KpaHHBOMY IPABOMY TOJIOKEHHI.
B 1upoMy moJiOKEHHI TOpOXKHWHA A CHJIIOBOTO IWJIHApa (CHOTy4YaeThbCs
TpyOOTnpoBOOM 6 3 BITyCKHUM TPyOOIPOBOJOM JIBUTyHA) uepe3 oTBip K 3’enHana 3
MOPOKHUHOIO B BIJCTIAKOBYIOYOTO0 MPUCTPOIO 1 jJaii yepe3 oTBip M 3’enHana 3
nopoxkHUHOIO b cunoBoro muiiHapa. [loposkauna [ BIJCHIIKOBYIOUOTO MPUCTPOIO
CIIOJIy4a€ThCS 3 TOPOXKHUHOIO A uepe3 oTBip K. Takum 4uHOM, B HE3araIbMOBAaHOMY
cTaHl B mopoxHuHax 4, b, B, 1 I’ cTBopeHe PO3piKEHHs, a TOpOoKHUHA /[ depes
oTBip E criosydeHa 3 aTMoc(eporo.

[Tpu ranpmMyBaHH1, KOJH 10 NeAali S npukiaaeHa cuiaa P,, mTok 2, pyxaduch

BJIIBO, IPUMYIITY€E KJIamad 1 BIepTUCS B CIIJTO MITOKA 7 1 BIMIWTH Bij cijajia mopurHs 3.
B upomy mosioskeHHI MOPOXKHUHU B 1 b crioitydaThest 3 MOPOKHUHOIO //, 1110 TIpU3BEe
0 TIABUINEHHS B HUX THUCKY (Onm3bko 1m0 arMmochepnoro). Tomi mopmiens 4
CWJIOBOTO ITWJTIHJIPA, PYyXalOUHCh BIIIBO, CTBOPUTH THCK 4Yepe3 IITOK / Ha MOPIICHb
TOJIOBHOTO TaJIbMOBOTO ITUJIIHAPA.

[Ipu maniii cxemi BIACHIIKOBYIOUOTO MPHUCTPOIO 3yCHJUIS Ha INTOKOBI 7
TOJIOBHOTO TaJIbMOBOTO ITUJIIHAPA BU3HAYAETHCS 32 (HOPMYIIOIO

i nn

(F
P,=Pi|—2+1],
F

a
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e Fq — TJI0IIA MOpIIHS 4,

F, — uioma nopuss 3.
Tuck B raJIbMOBIH MaricTpalii MoXe OyTH po3paxoBaHMii 3a (PopMyIIor0

Py = T:_lll .
0

Xin mopmHs 4 3HaXOIUTHCS 32 POPMYIOI0 Sy, =S . .

Bakyymuuii mincuiioBad, cxema SKOro HaBeJeHa Ha puc. 8.23, a, mpairoe
HACTYITHUM YHHOM: TPH BIJICYTHOCTI TaJlbMyBaHHS TMOPOXHWHA A (CHOy9a€eThCs
yepe3 oTBip M 3 BOyCKHUM TPyOOIPOBOIOM JABUTYHA) uepe3 KaHal £ 1 HOpOXKHUHY B
CIIOJIYYA€ThCS 3 MOPOKHUHOIO b. TakuM 4MHOM , B TOpOKHUHAX A 1 5 CTBOPIOETHCS
po3pimkenHss. [Ipu ranbmMyBaHH1 KJianaH 1, pyxamoduch BIiBO, po3’€IHY€ TOPOKHUHU
b5 1 B, cnonydaroun npu 1boMy NOpOXKHHHY b 3 atMmocdeporo. BennunHa THUCKY B
NnopokHUH1 b OyJe 3aj1exaTy Biji B3aEMHOTO po3TallyBaHHs kiamaHa 1 1 oro cijia
2. A 1e B3aeMHE pO3TalllyBaHHSA, B CBOIO 4Yepry, 3aJeXHUTh BiJ Jedopmariii
peakTUBHOI 1Waiou 3, Ha Ky Ji0Th Tpu cuin: Q, — cuiia Ha WTOKOBI nefan; Q, —

CWJIa Ha MOPUIHEBI BaKyyMHOTO HifcwioBaya; Q — cuiila Ha MOPIIHEBI T'OJOBHOIO

raJIbMOBOT'O LIMJIIHJpA.

ITlin nmiero mMX TPHOX CHUJI pEaKTHUBHA Imaiiba 3 TMOBMHHA 3HAXOJUTHUCH B
NeBHOMY 371e(popMOBaHOMY CTaHi, 1110 3a0e3nedye MPONOPIIHHICTh 3yCHITb HA TIeaall
rajbMa 1 Ha MOPUIHEBlI BAKyyMHOI'O MIACHIIOBaya. BpaxoByrouH, 110 MUTOMI TUCKH
Ha TIOBEPXHI PEAKTUBHOI IMAaiOM TOBWMHHI OyTHM OJHAKOBI B KOXHIA ii TOUIIl,
3HAWJEMO CIIBBIJIHONIEHHSI 3YCWUJIb Ha INTOKOBI TeJajidi 1 MOPIIHEBl TOJIOBHOTO
raJibMOBOTO IIWJIIHJIpa

2
o-ri 2
d

Tuck piIMHU B TAJIbMOBINA MaricTpalii BU3HAYa€ThCs 32 POpMyIIor0

_Q_Ri, D

Po F, F, d*

HeoOximuuii po3mip IUIONI MOPIIHS BaKyyMHOTO IiJICHJIIOBa4a MOXe OyTH
3HaMIeHn 32 GOPMYIIOIO

H 2
£ _Pib(D’ )
p, L d

X1l TOpIIHS BAaKyyMHOI'O MiACHJIIOBaya BHM3HAYAEThCS TaK CaMo, SK 1 B
MOTIEPETHHOMY BHITAJIKY.

PeaktuBHa maiiba BakyyMHOro mifiCHIIIOBayda, 300paxkeHoro Ha puc. 8.23, a,
MOke OyTH 3aMiHEHa KYJIBKOBHM BIJCIIIKOBYIOUMM TMPUCTPOEM, CXeMa SKOTO
HaBeZieHa Ha puc. 8.23, 6. Y BUNAAKY 3aCTOCYBaHHS TaKOTO MPUCTPOIO 3yCHUIUIA Ha
MOPIITHEB1 TOJIOBHOTO TAJIBMOBOTO IIMJITH/PA BU3HAYAETHCS 32 (POPMYIIOI0
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Q=P 14 9% |
tgo,

1€ KyTH «, 1 o, BKa3aHl Ha puc. 8.23, 0.

Tuck piguHM B rajapbMOBiM Marictpanii, IUIOIIAa Ta XiJ MOPIIHA BaKyyMHOT'O
MiCUITIOBaua BU3HAYAIOTHCS TaK )K€, 5K 1 B OMIEPEAHHOMY BHUITAJIKY.

Ha puc. 8.23, 6 300pakeHuii TiIpoBaKyyMHUH MiJCUIIOBAY, B SIKOMY (DYHKIIIT
BiJICJTIIKOBYIOYOTO TIPUCTPOIO, Pa30M 3 KJIamaHoM 1, BUKOHY€ MOPIIEHb 2 A1aMeTPOM
d. B mpoMy BHNAAKYy THCK pIIMHU B TOJOBHOMY TaJIbMOBOMY IWJIIHIPOBI
BU3HAYAETHCS 32 (HOPMYJIIOI0

4P i,

HeoOximH1I mjoma MOpIIHS BakKyyMHOrO MIACHIIOBaya BH3HAYA€THCS 3a
dbopmyIioro

2 2
F. - 0,785(D" —d”) p, |
P,
ne D i d — po3mipu, BkazaHi Ha puc. 8.23, 6.
X1l TOpHIHS BaKyyMHOrO TMIJCHJIIOBaya BHU3HAYAETHCA TaK »Xe, SK 1 B
NONEePEeTHbOMY BUIIAIKY.

8.15 IIpoekTyBaHHSI THEBMATHYHOI'0 IPUBOJAA I'AJIbBM

[THeBMaTW4YHMIA TadbMOBHN TPUBOJ BHUKOPUCTOBYETHCS MJIsI TalbMyBaHHS
BAKKMX BaHTaXIBOK, aBTOMOI3/IB 1 aBTOOYCIB BENUKOi MICTKOCTI. BiH 3a0e3neuye
BUCOKY €(EeKTHBHICTh TaJIbMYBaHHS HE3aJ€KHO BiJl Bard TPAHCIIOPTHOTO 3aco0y.
OnmHak THEBMAaTHYHUN TaJlbMOBHM TPUBOJ Ma€ BIJHOCHO BEIMKHA dac
cnpamnboByBaHHS. ToMy mpu HMOro MPOEKTyBaHHI HEOOXITHI  CreliaibHI
KOHCTPYKTHBHI MIPONIPUEMCTBA IO 3MEHUICHHIO 4Yacy CHpalbOBYBaHHS Ta 4Yacy
pPO3rajIbMOBYBaHHS. 3 II€}0 METOO HEOOX1THO BUOPATH ONTUMAJIbHI 3HAYEHHS ClYCHb
TpyOOTIIPOBOIIB Ta KiamaHiB, 3aCTOCOBYBAaTH MPUCKOPIOBAJIbHI KJIaNlaHU 1 KJIAMaHH
HIBUIKOTO PO3TajbMOBYBaHHS.

[THeBMaTUUHMI TaJIbMOBUN MPHUBOJ AaBTOMOI3/IB MPOEKTYETHCS 3a JBOMA
CXeMaMH — OJIHOIPOBIAHIN Ta ABOMPOBIIHIN.

B sxocti opraHa KepyBaHHS TallbMaMd aBTOMOI3/la BUKOPHCTOBYETHCA
raJIbMOBHM KpaH, 1110 MOJA€ CTUCHEHE MOBITPs 10 poOOYMX OpraHiB rajibM MEPeaHiX
Ta 3aJIHIX KOJIC HE MEHILIE HIX MO JIBOX OKPEMHX MaricTpaJisx.

Bci aBTOMOO1M1, pU3HayeH1 A poOOTH 3 HamiBIpUYENaMu Ta PO3IMyCKaMu,
NOBUHHI OyTH 00JIaHAHI JOJATKOBUM TaJlbMOBUM KPaHOM 3 PYYHUM KEpyBaHHSIM
MHEBMAaTUYHUM MIPUBOJOM TajibM HaIliBIIPUYEIa Y1 PO3IYCKA.

Yac copaunboByBaHHS TrajibMOBOIO NPHUBOJA, IO BHU3HAYAETHCS IO CaMiii
BiJlTaIeHIN Toulli, MoBUHEH OyTu He OutbimM 0,6c. [lpu 1bOMYy THCK TOBHUHEH
3poctaTtu 10 90%.
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JlomycTMa HECHMHXPOHHICTh TajlbMyBaHHS TfArada 1 MpUYena M0 4Yacy
CIparbOBYBaHHS poOOUYMX opraniB ckiamae Bix + 0,1 mo — 0,2c.

Tuck mNOBiITpS B MHEBMAaTUYHOMY MPHUBOJI TajJbM aBTOMOOUIIB Ta TATauiB
MOBUHEH CKJIQJaTH:

a) HOMIHaJILHUM po3paxyHKoBHil THCK — 0,6MI1a;

0) THCK, 10 BHU3HAYAETHCA BCTAHOBIICHHSM PEryyisiTopa TUCKY —

0,67...0,73MI1a;

B) TPaHUYHUMN TUCK, 1110 BU3HAYAETHCS BCTAHOBJICHHSIM 3aM001KHOTO KJIanaHa —

0,85MI1a;

Tuck moBiTps B MpUEAHYBaIbHIN MaricTpajii raJbMOBOI CHCTEMH MpPHYEIIiB,
HAMIBIIPUYEIIB Ta PO3IYCKIB (PO3ralbMOBYIOUHI THCK) MOBUHEH MiATPUMYBATUCS B
mexax 0,67...0,73MI1a. [louatok 30UIBIIEHHS THCKY IOBITPS B IMHEBMATHYHOMY
OpUBOJI TalbM NPUYENiB, HAMIBOPHUYEIIB Ta PO3IMYCKIB MOBHHEH BiJMOBIAATH
3MEHIIIEHHIO TUCKY TOBITPS B MPUEIHYBaIbHIN Maricrpail Ha BEJIMYHMHY HE MEHIIE
0,06MlIIa 1 me 61npme 0,08 MIIa.

VY BUMagKy BUKOPUCTAHHS CTHCHEHOTO TMOBITPS Ui TOAATKOBHUX CIIOKHUBAUiB
(IBepHI MeXaHI3MHU, ITHEBMAaTU4YHA IIJBICKAa 1 T. I.) B CHUCTEMYy MOBUHEH OyTHU
BKJIFOUEHUN  JIOaTKOBUHM pECHBEpP JOCTaTHbOI €MHOCTI Ta BCTAHOBJICHUU
NEPENyCKHUM KIanaH, KU MeperycKkae CTUCHEHE IMOBITPS B JAOAATKOBHUM pecuBep
IIPU IOCSATHEHHI TUCKY B OCHOBHHX pecuBepax ouibiie 0,60...0,63MI]a.

CymapHuii 00’eM pecuBepiB TOBHHEH OyTH TakuM, 00 MpU MOBHOMY
HATUCKAHHI Ha MeNalib 1 HEMPAIIOI0YOMYy KOMIIPECOPOBI MaiHHS THCKY B peCHBEpax
aBTOMOO1JIS 1 TAraya (BIJHOCHO MAaKCUMAaJIbHOIO, OOMEKEHOI0 PEryjsaTopoM) Oyio
He Oumpme 0,03MIla, a B pecuBepax mpuuena, HamiBOpUyena 1 Po3IycKa
0,03...0,05MI]a.

Tsraui Ta aBTOMOOLTI MOBHHHI OyTH O0OJaJHaHI MPUEAHYBAIHLHOK TOJOBKOIO
TUIY A, NPUYENH, HAMIBIPUYEIU 1 PO3IYCKU — MPUEAHYBAIBHOIO TOJIOBKOIO THITy b. B
aBTOMOOWIIB 1 TATauiB NpHUEIHYBalIbHA TOJOBKA MOBUHHA PO3MIIIYBAaTUCh 110331y, B
CIAEJILPHUX TATaYax — 3a KaOIHOIO.

JIist mpuBENEeHHS B [0 3aMacHOTO TajbMa ITHEBMATHYHUUA TPUBOJ MOXKE
BUKOPUCTOBYBAaTUCh TPHU YyMOBI 3a0€3MeUYeHHs] MOBHOI HE3aJeKHOCTI 3alacHOro
rajibMa BiJl THEBMAaTUYHOTO MPUBOJIa OCHOBHHX TaJIbM.

Ha maneni B xaOiHi BOAIS MOBMHEH OYTU KOHTPOJBHUN MpUIIaM, MO MOKa3ye
THUCK B pECHUBEPI 1 TaJIbMOBIM MaricTpaii aBTOMOOLIs, a TAKOK CUTHAJ (CBITJIOBHM a00
aAKyCTUYHHI ), SKUW MONIEPEIKYE MPO 3MEHIIICHHS TUCKY TIOBITPS B pECUBEpax HIKUE
JIOTTYCTHUMOTO.

l'anpmMoBa cucTtemMa aBTOMOOIIS 1 TAraya TMOBMHHA OyTH 0OJaaHaHa
peryisiTopaMy TaJIbMiBHUX CWJI, SIKi 3MIHIOIOTh TUCK TOBITPSI, IO M1JBOJUTHCS 0
rajibM 3aJIHIX OCeH, B 3aJIC)KHOCTI BiJl 3MiHU Baru, sika MpUIagae Ha i ocl.

[Ipuyen noBuHeH OyTH 00JIaHAHUN KPAHOM, SIKAW J03BOJISE€ 3MIHIOBAaTH THUCK
MOBITPSA, 1[0 MIABOAUTHCA 10 TallbM OCEHW Mpuuerna, B 3aJeKHOCTI BiJl CTEMEH1
HABAHTAXKEHHS, & TAKOX MPOBOJAUTH MOBHE PO3raJlbMOBYBAHHS MpHUYeEIIa.

[THeBMaTHYHMIT MPUBOJ TAJIBM TOBUHEH OYTH TE€PMETHYHHIA, MAJIHHSI TUCKY
MOBITPS MPU HEMPAIIOI0UOMY KOMIPECcOpoBi nomyckaeThest He Ounbie 0,03MIla Bin
HOMIHAJIBHOTO Ha TPOTs31 30 XBUJIMH MPU BUTHHOMY ITOJIO’KE€HHI OPTaHiB KepyBaHHS 1
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Ha TpoT:31 15 XBUIMH NpU TaabMyBaHHI (0€3 BpaXyBaHHs MaJiHHSI THCKY 3a PaXyHOK
3aIIOBHEHHS TaJIbMOBOT MaricTpai).

Ha puc. 8.24 naBeneHa cxema OJHOMNPOBIAHOI TaabMOBOi CHCTEMH 3
OJIMHAPHUM TaJdbMOBUM KpaHoM. [IpuHmmn ii nii moJsisirae B HACTYIMHOMY: TIPH
HAaTUCKAaHHI Ha IeJanb rajabMa Aladparma ransMoBoro kpa"a 1 mig giero cumm P

PYXa€ThCS BHU3 1 3’ €THAHUN 3 HEIO JABOIUICYUH BaXijlh, 3aKPUBAOYH OJHUM KIiHIIEM
atMoc(epHHIl KiamaH, IHIIMM BIJKpUBa€ KIamaH, IO 3 €JHYE TOPOXKHUHY,
po3MimeHy mig aiadgparMoro, 3 TOBITpsSIHUM pecuBepoMm. CTHCHEHE TOBITPS (3
TUCKOM P, ) 3 L1i€i MOPOKHUHM MOCTYIA€E IO FaIbMOBUX KaMep TAraya i J0AaTKOBOTO

raJlbMOBOIO KpaHa 2, SIKMl Kepye raibMyBaHHSM mpuuena. [lpu mpomy pyxomuit
MOpIIIEHb KpaHa 2 PYyXaeThCs BIIBO, CHOJIy4YalOud MOPOXKHUHY b 3 aTMmocdeporo.
[lagiHHs THCKYy P, B LIl NOPOXKHWHI BHKIIMKAE MEPEMILICHHS BBEPX PyXOMOIO

NOpIIHS KJanaHa 3, BHACIIJOK 4YOro THCK [, B IOPOXKHUHI B, CIOJIy4eHId 3

raJbMOBUMH KaMepaMu IIPUYEIA, TOYHE 3POCTATH.

Tuck moBiTps B MOPOXKHUHI A TaJIbMOBOTO KpaHa, CIOJYYEHIN 3 raJbMOBUMU
KaMepaMH Tsraya, 3ajeXUTh BIJl CHJIM, HNPUKIAIECHOI JO Menaji, 1 BU3HAYAETHCS 3
BHpa3y (IpH PIBHOCTI IJI€Y JBOIJIEUOTO BaXKEs)

o P26 A R (P op)]

Fy

ne P, — cuna, npukiageHa a0 aiadparmMu KpaHa (JOpIBHIOE AOOYTKY 3yCHILIS Ha
nesiaji 1 mepeJaTHUX BiIHOIIEHD MeIalli 1 BaxKess KpaHa);

C. i f_ — BiAMOBiAHO >KOPCTKICTH 1 JedopMarliist Mpy>KUHH BITyCKHOTO KiaraHa
KpaHa;

F. i F, — miomi ByckHoro Kianana i aiadgparmu;

P, — TUCK y pecuBepi Tsraya.
Tuck y nopoxHuH1 b ralbMOBOI0 KpaHa Ipuyera BU3HAYa€eThes 3a POPMYIIOL0

_CHfH_Fpr
py_ F

a

ne C, i f, —BIINOBigHO KOPCTKICTS 1 AedopMartist py>KUHHU KpaHa;

F,, — BIAMOBIIHO IJIOLL JIIBOTO 1 TPABOTO MOPIIHIB.

MakcumanbHUi THCK MOBITpS B MOpPOXXKHUHI b BcTaHoBUThed npu P, =0
(po3rajJibMOBaHUM CTaH KpaHa). 3 TyXe Major MOXMOKOI MOXKHA JOMYCTUTH, IO
TaKWil ke TUCK Oyze ¥ y pecuBepi mpuyena, CrojydeHoMY 3 MOPOXHUHOIO b depes
MOBITPSHUHN PO3MOIIHYHAM KITammaH.

Tuck mMOBITPS B TMOPOXKHHUHI TOBITPSHOTO PO3MOAUIRUOTO KIiamaHa B,
CTIOJIyYE€HIH 3 TAIbMOBUMH KaMepaMH Mpuyeria, BU3HAYa€ThCs 32 (OPMYIIO0

p,=p Py By

—p, .o 43
“FF (43)
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ne F.1i F, — BIANOBIAHO MUIOLIA MOPUIHS M aKTUBHA IUIOIIA JAlad)parMu MOBITPSHOTO

PO3MOALIBYOTO KpaHa IpHUyera.
[Ipubnu3Huii rpadik 3MiHU TUCKIB P, P, 1 P, HaBeneHwuit Ha puc. 8.24.

B ammocgepy

f

\ Bio pecusepa macaua

Bio pecusepa
npuuena

Bio pecusepa 54

2, mseaua I I|lekils™
M7 Py Pz - Gl(fK o eanbmoeux — I l Lo canvmosux
a 4 Kamep mazaua 3 ¢ £ Kamep npuuena
!
Px B ammocgepy

BouH

Pucynox 8.24 — Cxema MHEBMaTUYHOI TAJIBMOBOI OJHOMPOBITHOT CUCTEMHU

OpHouacHe 1 MPOMOpIIMHE TajJbMyBaHHS TArada 1 MpUYena MOBUHHE OyTH

3a0e3MeueHe TaKOX BIJMOBIIHUM PO3PAXYHKOM TaJIbMOBUX Kamep (YM IIIIHJIPIB) 1
raJIbMOBHX MeXaHi3MiB. OjHaK CTaTHYHWA PO3PAXyHOK JO3BOJISIE BHU3HAYHUTH
OCHOBHI apaMeTpH TaJIbMOBOTO MPUBOJA TUIBKU B mepiioMy HaOmmkeHHi. [ToBHimI
1 JOCTOBIPHIII JaH1 MOXe JaTH JUHAMIYHUN pO3paxyHOK.
Ha puc. 8.25 300pakeH0 KOMOIHOBAaHMI rajJbMOBUN KpaH OJIHONPOBIJIHOI CHCTEMH.
[Ipy HaTHCKaHHI Ha TaJbMOBY Ne€Jalb BEPXHINM KIHEIb BaXKelld KpaHa PyXaeTbeCs
BJIiBO. HopmeHL HUKHBOTO BiJIC/TIIKOBYIOUOTO MEXaHI3My, PYXalOUUCh MPU I[bOMY
BIIPABO, BIJ€IHYE MOPOKHUHY A BiJl aTMOC(EpH 1 BIIKPUBAIOYU KJIAMAH, CIIOIYYYE ii
3 PECHUBEPOM. 3 TOPOKHUHHU A CTHCHEHE MOBITPS HAIXOJUThH 0 TaJbMOBUX Kamep
(4¥ UMITTHAPIB) TATAYA.

[IITox BEpXHBOTO BIACIIAKOBYIOUOTO MEXaHI3My, PyXalOUHCh BIIIBO, CTUCKAE
MPYXKUHY 2, 110 JTI03BOJISIE€ TIEPEMICTUTUCS BIIIBO TTOPITHEBI 1 CIIONYUYUTH TTOPOKHUHY
b5 3 armocdeporo, BHACHIIOK YOrO0 B HIM TMOYMHAE 3MEHITyBaTHUCS THUCK. [Ipum
pPO3raJiIbMOBAaHOMY CTaH1 OPOKHUHA b CIIOJTy4eHa 3 PECHBEPOM.

CrucHeHe MOBITPS 3 MOPOKHUHU b HAIXOAUTH JI0 MOBITPSIHOTO PO3IMOIIILYOTO
KJIaraHa npudena (kjaanaH 3 Ha puc. 8.24).

Tuck NoBITPs B MOPOKHUHI A BU3HAYAETHCS 32 (DOPMYIIOI0

ne F, — mioma nopuss;

166



P — cuita, npukiaseHa 10 BaXels KpaHa,
c,f, — cwmma, ctBopeHa mpyxmHOIO 1; mA cmima MoXXe 3MIHIOBATHCS

peryJIIOBaJIbHUM KiJblleM 3, TIpU IIbOMY OyJie 3MIHIOBAaTHCS CITIBBIJTHOIICHHS MIXK
TUCKaMH P, 1D, .

o ecanvmosoi neoani P, MITa
p o 2 Ca Lo mazicmpani
] \ / 7 npuuyena
focan R
o | [~

v L I
pz‘ 1 ﬁ’_Tolo.ooo

,‘.._'_.__— : 6') P, kH
Bio pecueepa msiazava

1) Mo ecanemosux kamep mazaua
B ammocghepy

PI/ICYHOK 8.25 — Cxema 3ABO€CHOI'O ITHCBMATHUYHOI'O I'aJIbMOBOI'O KpaHa

Tuck y nopoxxuuHi 5 BU3HaAYa€eTHCA 3a (HOPMYJIOI0

c,f,—path

szz_Pz b

" FZ - FZ

ne C,f, — cuna, 3 IKO¥O TUCHE Ha IITOK BiJICIIIKOBYIOUOTO MEXaHI3My MpYy>KUHA 2;
F, — noma nopiHs BIACHIIKOBYIOYOTO MEXaHI3MY.
Makcumanbhuii THCK P, Oyze npu po3ralbMOBaHOMY CTaHi KpaHa, KOJIM CHJIa,
MPUKJIAJCHA JI0 BAXKENs KpaHa, IOPIBHIOE HYIIIO.
Jliarpama 3MiHu TUCKIB P, 1 P, B 3aJI©KHOCTI Bift cuinn P 1 cTucky npyxunu 1
HaBezieHa Ha puc. 8.25, 6. JIiHii a, 6 1 6 300paxXyl0Th XapakTep 3MiHU THUCKY P, NpH

PI3HOMY CTHUCKaHHI MPYXUHU 1: JiHIA @ — OpU MIHIMAaJIbHOMY CTHUCKaHHI NPY>KUHU
(mpuyin po3BaHTAXKEHMI); JiHIS 6 — MPU MAKCUMAJIbHOMY CTHUCKAaHHI NpyXuHU 1
(MpuyYin HaBaHTAXKEHUN).

Ha puc. 8.26 HaBeneHa cxeMa rijpolHEBMaTHYHOIO MIPUBOA, FOJIOBHA IepeBara
SAKOTO TOJISITa€ y 3MEHIIEHHI 4yacy CIpalbOBYBaHHs TanbMa. IIpu HaTuckaHHI Ha
nefans cwia P, nepemaeTscs Ha IITOKU BIJACHIIKOBYKOYOIO MEXaHI3MY 1 MOPIIHSA

CHJIOBOTO IWJIIHPA Y CIIBBIAHOIIEHH], 00€PHEHO MPOTIOPIIIHHOMY TJIeYaM BaXKess 2.
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i, d)

f 1 b Biopecusepa
Pucynok 8.26 — IIpunIiunoBa cxema rijpormHeBMaTHYHOI TaJIbMOBO1 CUCTEMU

Tuck y mopoxHuHi b KjanaHa BIJCHIIKOBYIOUOIO MEXaHI3My MOXe OyTu
BU3HAYEHUI 3 BUPA3y
. A
P,i,———-Cf
— i 171
_R-C f, _ a+b

Px F F ’

1

ne C,f, —cuna ctucky npyxunu 1,
F, — mIomma nopuiHs BiACIIAKOBYIOUOTO MEXaHI3MY;
|, — IepeaTHE BiIHOILIIEHHS Me/jalli rajibMa;

a 1 b — reui Baxkens 2.
Tuck y roJIoBHOMY TaJlbMOBOMY ITMJIIHJPOB1 BU3HAYAETHCS 32 (DOPMYIIOI0

P, = a+h (44)

ne F, 1 F, — miom nopiuHiB roJIoBHOTO TajlbMOBOTO 1 CUJIOBOTO LIMJIIHAPIB.

[Ipu HecnpaBHIl MHEBMATUYHINA TajgbMOBIA CUCTEMI TaJIbMyBaHHS MOXIJIMBE
JIUIIIE 32 PaXyHOK MPUKIIAJIEHHS J0JAaTKOBOTO 3YCWJUIA BOIS 10 menaii raapMma. Y
[IbOMY BHMAaAKy THCK DPIAMHHM MOXe OYyTH BH3HA4YeHUU 3a dopmylion (44),
npuiimatroun, mo P, =0. Jliarpama 3MIHM THUCKY P, B 3aJ€XHOCTI Bif cuimu P,

HaBejieHa Ha puc. 8.26, 6.

Ha puc. 8.27 HaBeaeHa cxema JIBOIPOBIIHOI TaJlbMOBOI ITHEBMATUYHOI
CHUCTEMH, 1110 Ma€ eKCIUTyaTalliiiH1 repeBaru nepe;i OAHOIPOBIAHOK CHCTEMOIO.

Ha 3arsbkHHMX crnyckax MpU TPUBAJIOMY MPUTAJIbMOBYBaHHI B OJHOIPOBIAHIN
raJIbMOBIM CHCTEMI pecUBEp MpHUYerna HE BCTUTA€ MOMOBHIOBATHUCS MOBITPSAM. Y
JIBOIIPOBITHIM CHCTEMI II€ BUKJIIOUEHO, TOMY IO B TPOIECI TAJIbMYBAaHHS PECHUBEP
MIpUYEIIa BECh YacC MOMOBHIOETHCS CTUCHEHUM TTOBITPSIM.

[Ipu omHOMPOBIIHIN CHCTEMI Y BUTIAJKY, KOJIM BUTpATa MOBITPSI B aBTOMOOLITI
(Tsiraul) OuTbIlia, HDK y TMpuUYeni, iICHye HeOesleka, IO MPU PO3raJbMOBYBaHHI
MaricTpajib KepyBaHHS HE OJIEP>KUTHh HEOOXITHOTO HATIOBHEHHS 1 TaJIbMOBUH KilamaH
IpUYera He Tepeiie B MOJ0KEHHS pO3ralbMOBYBaHHS.
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VY ABOIPOBIHINA CUCTEMI HAJIIHHE PO3TraIbMOBYBaHHS 3a0€3MEUyETHCS TUM, IO
MOJIOKEHHIO PO3TajbMOBYBAaHHS BIAMOBIA€ MiJBUIIEHUN TUCK Yy TalbMOBOMY
KJIamaHi.

CrayicTh TUCKY B pecHBEpl MpHUena Mpu JIBOIPOBIIHIN cUCTeMI 3abe3neuye
Kpallle Y3ro/KeHHS TajbMyBaHHs MpUYena 3 ralbMyBaHHSIM aBTOMOOLNIS (TsAraya)

e 2
_ I—‘"ﬂo 2aIbMOBUX
Kamep ms2aua

1

g PR |

o 2a1bMOBUX -

Kamep npuvena

Pucynok 8.27 — IlpuniunoBa cxeMa MHEBMATHUYHOI JIBONPOBIIHOI rajIbMOBOI
cucteMu: | — raJlbMOBHI KpaH; 2 — NPUCKOPIOBAIbHO-aBapIMHUIA Ki1anaH

Bio pecusepa
—-’J
msaeaqa :

TEMA 9. PYJIbBOBE KEPYBAHHS

9.1 3aranbHi BIZIOMOCT1

9.2 OCHOBU KOHCTPYIOBaHHS 1 PO3PAaXyHKY PYJIHOBOTO MPUBOJIA

9.3 OCHOBU KOHCTPYIOBaHHS 1 PO3PaXYHKY PYJIbOBUX MEXaHI3MIB

9.4 OcHOBU KOHCTPYIOBaHHS Ta PO3PaxyHKY T1IPOIACUIIOBAYA

9.5 BusznaueHHS TOMEPETHHOTO HATATY MPYKUH Ta JlaMeTpa PEaKTUBHUX
TUTYHXKEPiB

9.6 PynpoBe kepyBaHHS MiABHUILEHOI O€3MeKH

9.1 3arauabHi BitomocTi

PynboBuUM KepyBaHHSIM HA3MBA€THCS CYKYMHICTh MPUCTPOIB, MO 3IIHCHIOIOTH
MOBOPOT KEPOBAHUX KOJIIC aBTOMOOLIIS.

PynboBe kepyBaHHsI NpU3HAUYEHE sl 3a0€3Me4YeHHs HEOOXITHOTO HaIpsMy
PYXy aBTOMOOLIIS IUIIXOM PO3AUIBHOTO Ta 3JIar0/I)KEHOTO MIXK COO0I0 TIOBOPOTY HOTO
KEpOBaHMX KoOJIiC. PynboBe KepyBaHHsS CKJIQJa€ThCS 3 PYJIbOBOTO MEXaHIi3My 3
PYJBOBHUM BaJIOM 1 KOJIECOM, PYJILOBOTO PUBOJA Ta MiACHIIOBaYa.

Ha aBTOMOOUISIX 3MiHA HANpPsIMKY PyXy 3I1HCHIOETHCS MOBOPOTOM MEpEAaHIX
KOJIIC PI3HUMU TUTIAMU PYJIHOBUX KepyBaHb (puc. 9.1).

3actocyBaHHs JIBOTO a00 MPaBOTO PYJIHOBOTO KEPYBAHHS 3aJICKUTh BIiJ
MPUIHATOTO B Ti¥ YU 1HIIIN KpaiHi HAMPSMKY PyXy TPAHCIIOPTY.

JIiBe pyibOBE KE€PYBAHHS 3aCTOCOBYETHCS B aBTOMOOUISAX OUTBIIOCTI KpaiH, Ae
NPUIHATO MPaBOCTOpOHHINA pyx TpancnopTy (Pocis, CIIA Toio), a npaBe pyJboBe
KepyBaHHA - VY KpaiHax 3 JIBOCTOPOHHIM pyXoM TpaHcnopTy (SmnoHis,
BenukoOpuranis).

KoHcTpykis pyiabOBOro KepyBaHHsS 0arato B 4YOMY 3aji€KUTh BiJ THUITY
M1JIBICKH MEPEIHIX KOJIIC aBTOMOO1JISL.
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ﬁ PynboBe kepyBaHHs W

3a po3MilICHHSIM | | 3a KOHCTPYKIII€r0 |—
TiBe | | be3 migcunpoBaya
ITpaBe | | 3 migcuIbOBaYEM

Pucynok 9.1 — Tunu pyJibOBUX KEpYBaHb

[Tpu He3anexHid MiABICII MEPEAHIX KEPOBAHUX KOJIC B PYJIbOBE YIPaBIIHHS
0e3 migcuioBada BXoaaTh (puc. 9.2, a) pyaboBe kKoseco 1, pynboBuil Bai 2, pyliboBa
nepenava (MexaHi3m) 3, colka 7, cepefHs pyJaboBa TAra 8, MasTHUKOBUN Baxisb 9,
O1uni kepmoBi TsrH 6 1 10, Bakem 5 1 11 moBopoTHUX mard.

[Ipu obGepranHi pynbOBOTO Kosieca | 3ycusuis Bii HbOTO Ha MOBOPOTHI Handu 4
1 12 mepemHixX KOJIC MEPENaeThCs uepe3 Bajd 2, PyJAbOBY Iepenady 3, COIIKY 7,
cepenHto 8 1 01uHi Tsaru 6 1 10, Baxem 51 11. YV pe3ynbTaTi 3[1HCHIOETHCS] TOBOPOT
KEpOBaHUX KOJIIC aBTOMOO1IS.

[Tpu 3anmexHii miaBicI mepeaHix Koiic ( puc. 9.2, 0) pyaboBe KepyBaHHS 0e3
niJiCUIloBaya BKJIIOYae B ceOe pylboBe Kojeco 1, pynboBUH Bayl 2, PYJIbOBY
nepenaydy 3, COIIKy 7, MO3/I0BXKHIO PYJIbOBY TATY 13, TOBOpOTHUHN Bakisib 14, Baxeni
51 11 moBopoTHuX namnd i nmonepeuny pyyiboBy Tary 15. IIpu o6epTanHi pyabL0BOTO
Koneca 1 pa3oM 3 HUM oOepraeThCsi Basl 2. 3ycWUIs BiJ Bally 4epe3 pPYyJIbOBY
nepenady 3 mepenaeTbcs Ha COILIKY 7, fKa 4Yepe3 MO3J0BXKHIO TAry 13 mepemiinye
BaxUIb 14 3 moBopoTHOMO Handoro JdiBoro kojeca. OanoyacHo yepes Baxkeni 51 11 1
nonepeyny tary 15 noepraerbes nanda 12 npasoro koieca.

Pucynok 9.2 — PynboBe kepyBaHHs ITpU HE3aJIeXHIH (a) 1 3anexHii (0) migBickax
KepoBaHUX Koutic: 1 — pynboBe koseco; 2 — Bajl, 3 — pyJiboBa nepeaaya; 4, 12 —
nandu; 5, 9, 11, 14 — Baxemni; 7 — comika, 6, 8, 10. 13, 15 — tsaru
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9.1.1 Bumoru, 110 BUCYBaIOTHCH /10 PY/JIbOBOI0 KePYBAHHA

PynboBe kepyBaHHS MOBUHHE 3a/I0BOJIbHATH HACTYIHI BUMOTH:

* MiHIMAQJIBHUH pajiiyc MOBOPOTY JJIsi BUCOKOI MaHEBPEHOCTI aBTOMOO1IIS;

* JICTKICTh KEPYBaHHS aBTOMOOLIIEM;

* MIPOMOPIIAHICTE MK 3yCHJUISIM Ha PYJIHLOBOMY KOJIECI 1 OMOPOM IOBOPOTY
KEpOBaHUX KOJIIC;

* BIJIMTOBIIHICTh MK KyTaMH TTOBOPOTY PYJILOBOIO KoJieca 1 KEpOBaHMX KOJIIC;

* MiHIMaJIbHY TI€peiavy IMOIITOBXIB 1 yapiB Ha PYJILOBE KOJIECO BiJl JOPOKHIX
HEPIBHOCTEH;

* 3a1100iraHHs aBTOKOJIMBAaHb KEPOBAHKUX KOJIIC HABKOJIO OCEH TTOBOPOTY;

* MiHIMaJIBLHUH BIUIUB Ha CTAOLTI3aIliI0 KEPOBAHKUX KOJIIC;

* TpaBMOOE3MeKa, 10 BHKIIOYAE TPaBMYBAaHHS BOMIS TPHU 3ITKHEHHSIX
aBTOMOO1JIAL.

Takoxx HEOOXiAHO MIATPUMYBAaTH TaKe CHIBBIAHOIICHHS MIDXK KyTamu
MOBOPOTY KOJIIC, IPU SIKOMY KOYEHHS BCIX KOJIIC aBTOMOOUIS HE CYNPOBOIKYETHCS
iX O1YHUM KOB3aHHAM; 3a0€3Me4UyBaTH Y3TOJKEHICTh B KIHEMAaTUYHOMY 1 CHIIOBOMY
BIJIHOIICHH]1 MI>K TIOBOPOTOM PYJIbOBOTO 1 KEPOBAHUX KOJIIC; CTBOPIOBATH YMOBHU JJIS
3a0e3MeueHHs JIETKOCT1 KepyBaHHS, BUCOKOI MAaHEBPEHOCT1 aBTOMOO1JIS.

Jlist 3a0e3nedeHHss BUMOT IIpU3HA4Y€Ha pyJibOBa Tpamelis, 110 € YaCTUHOIO
pPYJBOBOIO MPUBOJA; JApPyra BHUMOIa BIJHOCHUTBCA JO pPYJIbOBOIO KEpPYBaHHS 3
MIJICHIIIOBaYeM 1 3a0e3MeuyeThCsl MiACHUIIOBAaYeM, IO Ma€ BIACIIIKOBYIOUY IIIO.
Jlerkictb ~ KepyBaHHS  3a0e3nedyeTbcsi BUOOPOM  palllOHAJbHUX  3HA4Y€Hb
KIHEMaTUYHOTO Ta cujoBoro mnepenatHux uucen 1 KKJ[ pynboBoro kepyBaHHS.
Bucoka maHeBpeHICTh 3a0e3meuyeTbCcsi MPU BUKOHAHHI JBOX YMOB: IO-TIEpIIeE,
3aJJaHHSIM TaKOT0 HaWO1IbIIOro KyTa MOBOPOTY KEPOBAHHUX KOJMIIC, MPU SKOMY
pajiyc MOBOPOTY IO KOJIi MEPEeIHHOTO 30BHINIHLOTO KoJjieca CKiiaB 0u 2+2,5 6a3u
aBTOMOOUIS (MEHI 3HA4YeHHs OepyTbcd UIsi aBTOMOOUIIB 3 BEJNHMKOK 0a3or0, a
OUIBIIl — JIJIT aBTOMOOUIIB 3 Majioro 0a3010); MO-Apyre, BUOOPOM TaKOro 3HAYEHHS
KYTOBOI'O MEPEeJaTHOTO YHCIa PYyJIbOBOTO KEPYBaHHS, PU AKOMY YHUCIO 00EpTIB
pPYJIOBOIO KOJi€Ca BiJ CEpPEeAHBOTO IMOJOXKEHHS 1O KOXHOTO 3 KpalHIX He
MIePEBUIIYBAJIO O JJI JISTKOBUX aBTOMOOLTMB — 1,8, a 11 BanTaxHux — 3,0.

O1IHOYHUMH TapaMeTpaMu PYJIbOBOTO KEPYBaHHS € KiHEMaTU4YHE 1 CHJIOBE
nepeaTHi 4Kciia, BelnurHa 3a3opa B 3aderuieHHl Ta KK]I pynboBoro kepyBaHHs B
IIJIOMy Ta HOro CKJIaJ0BUX YacTMH — pPYJAbOBOTO MpPHUBOAA 1 pPYJIHOBOTO
MEeXaHi3MYy.

KinemaTtnyHe mnepenatHe 4YUCIO PYJbOBOIO MPUBOAA pPIBHE BIJHOIICHHIO
€JIEMEHTapHOTO KyTa (2, TOBOPOTY Bajia COIIKH JO MOJOBUHU CyMH €JIEMEHTapHHUX
KYTIB 01 Ta 02 TOBOPOTY BiJIMOBITHO BHYTPIIIHBOTO 1 30BHIIIHBOIO KEPOBAHUX KOJIIC.
BenuuuHa Uy, HE € TOCTIHHOIO 1 3aJIEKUTh BiJl MOJO0XKEHHS JJaHOK mpuBoaa. Tomy
il 3HaUYeHHs MOBUHHI BU3HAYaTUCA TPpadiuHO ISl PI3HUX KYTiB MOBOPOTY KOJIIC.

Jlns pynboBoro npuBoja (puc. 9.3), IpyHTYIOUHUCH Ha TOMY, 110 B CEPEAHBOMY
MoJIOKEHHI comka 1 1 Bakiab MOBOPOTHOI mandu 3 MEePHeHIUKYISPHI 10
MO3/10BKHBOI PYJIBOBOI TATU 2, @ B KPailHIX MOJOXKEHHIX Ba)els 1 COMIKH KyTH MIX
HUMH Ta TS0 OJTHAKOBI, MOXKHA MPUAMATH, IO Ugpn = Inp/le,
ne |y, Ta | — moBkuHM, BIAMOBIIHO, BaXKeJIsl MIOBOPOTHOT Hardu 1 COLIKH.

CunoBe mnepegaTHE 4YHUCIO PYJIHOBOTO MpUBOAA Ugpn PIBHE BIIHOUICHHIO
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MOMEHTY OIOpY MOBOPOTY 7y KEPOBAHUX KOJIC 10 MOMEHTY 7, Ha BaJly COILKH.
BoHO TakoX 3aJ€XUTh B1Jl CXEMH PYJIbOBOTO MPHUBO/IA 1 MOJO0XKEHHS MOT0 JaHOK.

1 — comika; 2 — MO3MOBXKHS TATA; 3 — BaXK1JIb TOBOPOTHOI Hardu; 4 — morepeyna Tsra; 5 — Baxiib
PYJIBOBOI Tpamellii; 6 — Baxiib MiABICKU; 7 — OOKOBa TATa; 8§ — MAsSTHUKOBUN BaX1Jib;
10 — mapuipu
Pucynok 9.3 — CxeMu pyJbOBOTO MPUBOJA:
a — MPpHU 3aJSKHIN MIABICIII KEPOBAHUX KOJIC; O — MPU HE3aJICKHIHN IT1IBICII
KCPOBAHUX KOJ'IiC

Jlns pyasoBoro mpuBojaa (puc. 9.3, a) mpakTUYHE 3HAYEHHS Ma€ BEIMYHMHA
Uepn, IO BIJAMOBIA€ TOYATKy IOBOPOTY KOJIC 3 MpPaBoro KpalHbOTO
MOJIOKEHHS B JliBe. B I[bOMYy BUIAJKy Ba)Kell 1 TAra 3aiMaroTh MOJOXKEHHS, SKE
BIJINIOBIJIA€ ITPUXOBUM JI1HISIM. MOMEHT Ha Bajy COLIKHU

T,=0,5T,, (/1 )+ 0,5T, (I /17 )(m', /).

np

CI/IJ'IOBG nepecaaTHe 9YrMcjIO pyJIbOBOI'O IIpUBOJAA:
— _ ! ! ! ! !
Uy, =T, (T =21, 1) m, /() +m) ],

e I,;p, I,m’,m — aKkTUBHI NIOBXWHM ,BIANOBIAHO, BaXKeNsi MOBOPOTHOI wHamndw,
COILIKH, JIIBOTO 1 TPABOTO BaXKEJIB.

KinemaTtnuHe nepenaTHe YUCIIO pyJIbOBOIO MEXaHI3MYy 3aJIeXKHO BiJl IPUHIIUITY,
MOKJIaJIEHOTO B OCHOBY MOTO KOHCTPYKI1, MOE OyTH MOCTIMHUM a00 3MIHHUM 1

BiJIMOBI1IHO JIOP1BHIOE

u,=Q,/Q abou, =AQ [AQ,

ne AQ e T AQ_ — npupoCTH KyTiB OBOPOTY, BIAMOBIIHO, PYJIOBOIO KoJieca 1 Baja

COLIKH.
KinematuyHi mepenaTHI 4uciia CydyaCHHUX PYJIbOBHX MEXaHI3MIB, 3a3BHYaif,
HOCTiHHL: U, =13+ 22 nns nerkoBux aBToMoOLIB, U, = 20+ 25 11 BaHTaXHUX.

KK pynb0BOro KepyBaHHsl IOPiBHIOE IOOYTKY 77 =17,,17 ...,
ne n,,1an, — KK, BiIMOBiIHO, pyIbOBOTr0 MPHBO/A i PYJILOBOIO MEXaHI3MY.
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Benuunna 7 B cepeanbomy ckmnanae 0,67-+0,82 mpu mepenayi 3ycwsuist Bin
PYJIBOBOTO KoJieca 0 kepoBaHux kodjic (mpsamuit KKJI), a npu nepenaui 3ycuuis y
3BOpPOTHOMY HanpsiMKy (3BopotHuit KK/I) 0,58+0,63. Benmuunna 77, OLiHIOE BTpaTH Ha

TEpTs B IIApHIPAX Ba)KEJIB Ta IIKBOPHEBHX BY3JIaX KEPOBAHUX KOJIC, sIKI CKIIAIaiOTh,
BiAmoBiHO, 10+ 15 1 40+50% 3aranbHUX BTpAT B pyJIbOBOMY KEpyBaHHI.

HeoOxinnicte Benukoro 3HadeHHs mnpsiMoro KKJI oueBugna. 3HaveHHs
3BopoTHOro KKJ[ moBMHHO OyTH BHIIMM 3a MEXKY OOOPOTHOCTI JJiA TOTO, 00
30epertTy CcTabuT3aIliio KePOBAHUX KOJIC 1 «BITYYTTS JIOPOTH», ajle MOXe OyTH
OJMM3BKUM 10 MeXi 00opoTHOCTI. [Ipy 11bOMY MOBOPOTHUII MOMEHT, 110 BHUHHUKAE
BHACIIJIOK HAI3ly KEpPOBAHMX KOJIC Ha HEPIBHOCTI JIOPOKHBOTO TMOKPUTTS
(3BOpOTHMIA yIap), MOBUHEH JIOCITATH PYJIHOBOTO KOJIECa ICTOTHO OCJIa0JICHUM.

3a HasBHOCTI B pPYJbOBOMY KepyBaHHI MiACHIIOBa4YiB BUMOrH BigHOCHO KKJI
PYJILOBOTO MEXaHI3My B 3HAUHIM Mipl 3HIDKYIOTBCS, OCKUIBKU JIETKICTh KEpyBaHHS 1
MOTAIICHHS] TOIITOBXIB Ta yJIapiB B PYJIbOBOMY KEpyBaHHI 3a0€3ME€UyIOTHCS JII€I0
1JCUITIOBayva.

SIKIo B3TH IO yBaru JMINE TEPTS B 3aUCIUICHHI PYJIHOBOI MapH, HEXTYIOUH
TEPTSAM B MIJIIMITHUKAX, CaJIbHUKAX Ta 1HIIUX By3Jax, To KK]I yepB'ssuHrX 1 TBUHTOBUX
MEXaHi13MiB B MPSIMOMY HATPSAMKY

nlp,w = tgﬂd /tg (ﬂa + ,0) )
Y 3BOPOTHOMY HAIIPAMKY
Mo =19 (B, = ) 195,

ne [, — KyT niaiioMy rBUHTOBOI JIiHII 4epB'ska a00 I'BUHTA,
£ — KyT TepTsl.

3a30pu y BCiX KIHEMATHYHHUX JaHKax PYJbOBOTO KEpyBaHHs (BiJ IIKBOPHEBUX
BY3JIB JIO PYJbOBOIO KOJieca) MOBMHHI BIATIOBIJHUMH KOHCTPYKTMBHUMH PIIIEHHSAMU OyTH
3BEJICHUMH JI0 MOXKJIMBOTO MIHIMYMY JJIsI TOTO, 1100 BUKJIIOUNUTH BUXJISTHHS KE€POBAHUX
KOJIIC.

HaiiOuiblioMy 3HOIIYBAaHHIO MIJUIATAlOTh €JIEMEHTH POOOYMX MOBEPXOHb IMpHU
HEUTPATIbHOMY TIOJIOKEHHI KepOBaHUX KoJic. ToMy B IIbOMY MOJIOXKEHHI 3a30p MOBUHEH
OyTH MiHIMaTTBHUM (OTM3BKUM J10 HyJ1s1). Bin cepeanporo mosoxeHHs 10 nepudepii 3a30p B
3aUeryIeHH] MOCTYIOBO 301IBIIYETHCS 1 B KpaHIX MOJOXKEHHsIX ckianae 25-+35°. 1le
JO3BOJISIE TIPU  YEPrOBUX PErYJIOBAHHAX 3a30pa KOMIICHCYBaTH 3HOLIYBAHHS B
CepeTHbOMY TIOJIOKEHHI 0€3 HeOE3NEeKH 3aKJIMHIOBAHHS PYyJhOBOTO MEXaHI3My TIpH
MOBOPOTaxX PyJILOBOIO KOJIECA B Ty UM 1HIILY CTOPOHY.

Omip MOBOPOTY KEPOBAHUX KOJIIC BU3HAYAETHCS ISl HAMBAXKYMX YMOB, HAIIPUKJIIA/,
Ipyd TMOBOPOTI KOJIC Ha MICII Ha CyXid IIOPCTKIA OMOpHIM MoBepxHi. MOMEHT, 110
TMIEPENIKOPKAE TIOBOPOTY KEPOBAHOTO KoJieca T¢y, CKIAIAETHCS 3 CTAOLTI3yH0u0ro MOMEHTY
15, MOMEHTY CHJIM ONIOPY KOYEHHIO KOJIeca BIIHOCHO OC1 IIBOPHS 71 Ta MOMEHTY CHUJIU
TEpPTS KOB3aHHS IIMHM MO OIMOPHIA MMOBEPXHI BHACTINOK PI3HUX BIJICTAaHEW BiA
€JIEMEHTIB Moro BiIOUTKA 10 OCi MBOPHSA 7.

Takum ynHOM

T, =T,+T,+T,. (45)
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B uiti popmymi T,=G_ fa; T,=Gxg;

T, =aG, [i(sin @, +sina,, )+ y(coslcp+ coS,,, )] ,

ne Gy — HaBaHTa)XEHHS Ha KEPOBAHY BICh;

a — 1ieye oOKaTKu;

f — koedimieHTH OMOPY KOYCHHIO;

A Ta y — KyTH HaXujly IMIBOpHS y O1K 1 Ha3a;

Qiep 1 0oy — CEPEIHI KYTH MOBOPOTY BIJIIMOBIAHO BHYTPIIIHBOTO 1 30BHIIIHBOTO
KOJIIC aBTOMOO1JIS;

¢ — KoeiwieHT 34erieHus, ¢ = 0,9.

[Imewe momenty 7>

x=0,5\r*+r’

ne I Ta I, — BUIbHUM Ta CTATUYHUH pajilyCH KoJieca BIJIOBIIHO.
JI71st mpakTUYHUX PO3PaxXyHKIB 3pyUYHO MOMEHT 7., IPUBECTHU JI0 Bajia COIIKU
(MomenTt T,):

T, =T, /(U,m,,) (46)

TanreHmianpHe 3ycHuIsi Ha 00011 PYJILOBOTO KoJieca, HEOOX1IHE JJisi IOBOPOTY
KEpOBaHUX KOJIIC,

=T (1,U,0)

He moBuHHO TmepepumnyBatu 150+200H nns merkoBux aBtomoOumiB 1 S00H s
BaHTKHUX. B 1HIIIOMY BHUIIaJKy 3aCTOCOBYIOTH MIJCHIIIOBAY PYJIHOBOTO KEPYBaHHS.
Hiametp (2r,) pyaboBOro Kojeca, TUN 3'€IHAHHS PYJIbOBOIO KOJIEca 3 BajOM,
NPUETHYBATBHI PO3MIPM MaTOYMHH PYJIBOBOTO KoJieca 1 Bajia BCTAaHOBIIOIOTHCS
rajgy3eBUMHU CTaHJIapTaMU.

9.2 OCHOBH KOHCTPYIOBAaHHS i PO3PaxyHKY py/J1b0BOro NpMBOJAa

PynwoBuil iprBo/I, 1110 sIBJIsiE COOOK0 CHCTEMY TSIT 1 BaXKEIB, CITY>KUTh JIJIs Iepeaadi
3yCWJIJISI BT COIIIKY HA MIOBOPOTHI Lar(u Ta JTOTpUMAaHHS 33]aHOTO BITHOIIEHHS MIXK KyTaMU
MOBOPOTY KEpOBaHUX KoJjic. YacTMHYy pynbOBOIO MNPHUBOAA, IO 3a0e3nedye 1e
BIIHOLICHHSI, HA3UBAIOTh P)Ib0BOI0 MPANEYicro.

TurmoBsi cxemu pyJIbOBOrO MPHUBOAA 300paxeHi Ha puc. 9.3. Cxema (puc. 9.3, a)
CTOCYETHCSI aBTOMOOUTIB 13 3aJIe)KHOI0 MIABICKOIO KEPOBAHMX KOJIC, a cxema (puc.
9.3, 6) — aBTOMOOIJTIB 3 HE3aJICHKHOIO ITiIBICKOIO.

[Ipu 3anmexHidt WiABICII PYJbOBUM TPHUBOJ CKJIAAA€TbCs 3 comku 1,
MO3/I0OBXHBOI PYJIBOBOI TATH 2, TIOBOPOTHOTO BaXkenis 3, a TAKOX JBOX OJIHAKOBUX
BaKeiB 5 1 momepeyHoi Tsaru 4, MO CTBOPIOIOTH PYJIBOBY Tpamerio. PymboBuii
MEXaHi3M PO3TalllOBYIOTh TAKUM YWHOM, 11100, TO-TIEpIlE, LEHTP KYIbOBOIO MAJIbIIS
COIIIKH TIPY TIOBOPOTAX Bajla COIIKH MEPEMIIIABCS B IUIONIMHI, MapasiesIbHIN MO30BXKHIN
TUTONIMHI aBTOMOOWIA (Ha puc. 9.3, @ BOHa YMOBHO CyMilll€Ha 3 TUIOLTUHOI PUCYHKA);
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Mo-7Ipyre, MO00 NpU HEUTPaTbHOMY IOJOXKEHHI COIIKH HEHTP il KyJhOBOTO MAJIbILT
CIIBIIA/IaB 3 IEHTPOM XUTaHHs Kojleca Ha MPYKHOMY eneMeHTi miaBicku Oy (puc. 9.4).
Tomy npy BepTUKAIBHUX KOJIMBAHHSX aBTOMOOLIS BUKITIOUEHA MOKJIMBICTh BUHUKHEHHSI
HeOaKaHUX KYTOBUX KOJIMBAHb KOJIIC HABKOJIO IIKBOPHIB.

Pucynok 9.4 — Cxema 15l BU3HaYE€HHS LIEHTPIB XUTaHHS PI3HUX TOUOK
HEPEIHBOrO MOCTA

[Tonoxxenns uentpa Os XWUTaHHS KoJieca BU3HAYAIOTh HACTYMHUM YHHOM.
Crioyarky 3HaxomATh UEHTp () XuTaHHS TOYKM () MEPETUHY HEUTPAIBLHOIO IIAPYy
KOPIHHOTO JIUCTa PECOPH 3 BICCIO LIEHTPAIILHOrO OoiTa. BCTaHOBIIEHO, 10 BHACHIIOK
NPY>KHOCTI pecopu LEeHTp O1 3HAXOJUTHCA BiJl HEPYXOMO 3aKPIIUICHOTO KIHLS PECOPU Ha
Bincransx: |/4 — B310Bk HEHTpaNbHOT OCi Ta e/2 — NMePIeHANKY/ISPHO 70 Hboro. [Ipu
OMY /2 B1Jl HEWTpaJIbHOTO Iapy OepeTbcs B CTOPOHY PpO3TAllyBAaHHS BYIIKa
pecopu. IIpy KOJMBaHHSIX CHMETPUYHOI HAMIBEJINTHYHOI PEcopu ii cepesHs YacTUHA
pa3oM 3 OaJKOI0 MOCTa MepeMilaeThesl mapayiesibHo cama cobl. Tomy tieHTpr O 1 O4
TpaekTopii ToUoK O 1 (s, TMOB'S3aHUX 3 OAJIKOH, BHU3HAYAIOTH IapajeIbHUM
NIEPEHECEHHSIM.

[Mpu HesanexHid miasicii (puc. 9.3, 6) TNONEPEYHY TATy BHUKOHYIOThH
PO34JICHOBaHOI. BOHA CKIIAIAETHCS 3 TPHOX LIAPHIPHO 3B'SI3AHUX YACTHH: cepeaHboi 4
(momepeunoi Taru) i nBox OokoBux TAr /. Ilapruipm 9 1 10 posramoBani Ha
MPOJIOBXKEHHI OCel XUTaHHS BaXXeiB MIABICKH, YUM BHUKIIOYAIOTH MOMIIMBICTb
BUHUKHEHHSI KyTOBUX KOJIMBaHb KOJIC MPHU BEPTUKAIGHUX KOJIMBAHHSIX ABTOMOOLIS, IO
PYXa€eThCs MPSIMOJIHINHO.

[paBunbHe po3TalryBaHHS TS 3a0€3MEUy€EThCSI COIKOIO 1 MaTHUKOBUM Ba)kesieM 8,
SKHUI po3TalllOBaHUI CUMETPUYHO 1010 MO3/I0BXXHbOI [UIOIIMHA aBTOMOOLIISL.

9.2.1 PyasoBa Tpaneuis

OCHOBHMM 3aBJIaHHSM KIHEMaTUYHOTO PO3PaXyHKY € BH3HAUEHHS ONTHUMAIbHUX
napaMeTpiB pyibpoBOi Tparetiii. Ha cramii mpoekTyBaHHSI BBa)KalOTh, IO OCI IIKBOPHIB
BepTuKaibHi. [1]00 Ha MOBOPOTI pyx aBTOMOOLIS HE CYNPOBOIKYBABCSI OOKOBUM KOB3aHHAM
HOro KOJIIC, TPAEKTOpii KOUEHHS BCIX KOJIC TIOBUHHI MaTH €IMHUN MUTTEBUN 1eHTp O
(puc. 9.5, a). st 1boro He0OX1AHO, II0O0 BUKOHYBAJIaCh yMOBa

ctge, —Ctga, =B/ L, (47)
ne B — mKBopHEBa KOMis;
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L — 6a3a aBToMOO1J141.

Bupazy (47) 3amoBosibHS€ 3 JOCTaTHbOIO JJIsi TMPAKTUKH TOYHICTIO
3aCTOCYBaHHS PYJIbOBOI Tpamellii, sika JT03BOJIIE€ 3a0€3MEYNTH TaKe CITiBBITHOIICHHS
MDK KyTaMH 01 1 0 TIOBOPOTY KEPOBAHHMX KOJIC, MPHU KoMy Touka O MEpPEeTUHY iX
oceil 3HaxoauThes Bif JiHIT AP Ha Biactani L < L, (puc.9.4, 6). Yum Ommxue 10
oauHuIl BigHoIeHHs L/L, = A, THM JOCKOHAIIINIA TOBOPOT aBTOMOOLIIS.

3 tpukytHuka OAb

OA=Bsing, /sin(a, - a,);
L =Bsing,;sina, /sin(a, -, );

A=B/Lsing;sine, /sin(a, —a,). (48)
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Pucynok 9.5 — Cxema noBopoTy aBTomM0011s1 0€3 BpaxyBaHHsI OOKOBO1
€JIACTUYHOCTI IIMH: a — [IPY 1A€aIbHOMY CIIBBIAHOIIEHH] MK KyTaMH «;, Ta
HOBOPOTY KEPOBAHMX KOJIC;0 — IPU CIHIBBIIHOILIEHHI MK KyTaMu ¢, Ta Q.,,
00yMOBJIEHOMY 3aCTOCYBaHHSIM PYJIbOBOI Tparemii
[TapameTpamMu pynboOBOi Tparenli €: IKBOpHEBa Kol B (puc. 9.6), BiicTanp n
MIK HEHTpaMH KyJIbOBHX LIAPHIPIB BaXKeINIB Tparlelii; T0BXKUHA m Ta KYT 6 HaXUIy
Ba)KEJI1B MOBOPOTHUX Liar(.
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Pucynok 9.6 — Cxema pyibOBOi Tparenii 1 3aJexHicTh X Big B/L:
1 — 3 npu y, piBHOMY Biamnosigxo 0,12; 0,14; 0,16
[x BU3HAYalOTHL B TaKiif MOCIIZOBHOCTI: CHOYATKY 33 KPECIEHHSIM KEPOBAHOTO
MOCTa 3HAXOASATh PO3MIPM IIKBOpHEBOi Kojii B. IloTiM 118 TphoX 3HAYEHb
BIJIHOIIEHHS m/n = y 3a rpadikoM (puc. 9.6) BU3HAUaIOTh 3HAYEHHS KOe(Illi€HTA X.
KyT Haxuiny Baxenis

6 =arctg| xL/(0,5B) |;
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n=B/(1-2ycosd);
m=yn.

KoMmonyBaapHi yMOBU OOYMOBIIOIOTH PO3TallyBaHHS PYJIbOBOI Tpamermii
nepe]; KEpOBaHUM MOCTOM. B IIbOMy BUTIQJIKY JOBXKHHA 7 TIOTIEPEUHOI TSTH OifbIe
IIKBOPHEBOI1 6a3u, TOOTO

n=B/(1+2ycosd).

Jia psny TOCTHIAOBHMX 3HAUYE€Hb KyTa @1 TrpapidyHO CIiJ BU3HAYUTHU
BIIMOBiHI iM 3HAYCHHS KyTa o, a 3a popmynor (48) — 3nauenHs A. [lotim Ha
omHOMY Tpadiky I TPhOX BapiaHTIB, IO PO3TIAAAIOTHCSA, TOTPIOHO MOOYAyBaTH
KpUBI 3aJIeXHICTh 4 Bif al Ta npamy A=1. [Ipu nmoxanpiioMmy po3risai IpuiiMaeMo Ti
3HAYCHHS TapaMeTpiB pyJabOBOi Tparmelii, sKi MpH CaMUX BUKOPHUCTOBYBAHHMX
3HAYCHHSAX KYTIiB MOBOPOTY KOJIC BiJIOBINAIOTH 3aJEKHOCTI A(@1), OMU3BKIHA [0
npsimoi  A=/. Ilpu BHKOpPUCTAaHHI BHMCOKOEJIACTUYHUX IIMH ¢opma Tpamneuli
HAOJIMKAETBCA A0 NPSAMOKYTHUKA. JlJI1 HOpMalibHOI POOOTH PYJILOBOTO MPUBOAA
MakCUMajbHI 3HAuU€HHS KYTIB 01 Ta 0Oy OOMEXYIOThCS 3a3BUYail yMOBOIO
s + Oioay < 707

CxemaTHuHy KOMIIOHOBKY PYyJbOBOTO TMPHBOAA BUKOHYIOTH JUIS BHU3HAYCHHS
PO3MIpiB 1 pO3TalllyBaHHS B IMTPOCTOP1 COLIKH, TATU 1 BaXKEJIB, a TAKOXK MEpPeaaTHOTO
yucia mpuBoja. [Ipu 1mpoMy mparHyTh 3a0€3MEYUTH OAHOYACHO CHUMETPHUYHICTH
KpalHIX MOJIO)KEHb COLIKH IIOJO0 1i HEUTPaJbHOTO IOJOKEHHS, a TaKOX PIBHICTh
KIHEMAaTUYHUX MEpeAaTHUX YMCEN MPHUBOJA MPHU MOBOPOTI KOJIC SK BIPABO, TAK 1
BJIIBO. SIKIIO KyTHM MIXK COIIKOIO 1 MO3J0BXKHBOIO TSITOK, a TAKOX MDK TSTOIO 1
MTOBOPOTHUM Ba)KEJIEM B HOTO KpalHIX MOJIOKEHHSX, MPHOJIU3HO OJHAKOBI, TO IIi
YMOBU BUKOHYIOTBCS.

Tsru BUTOTOBIAIOTH 3 OE3MOBHUX TPYO 1 IIUM JOCSTAlOTh HEOOX1AHOI
JKOPCTKOCTI TIpu  Majiii wMaci. Tsram HamawTh ¢GOpM, IO  BIANOBIAAIOTH
KOMITOHYBaJbHUM BHUMOTaM; X BUTOTOBJISIIOTH 13 cTaneit 20, 30 abo 35.

9.2.2 IllapHipu

[apHipy, TUMOBI KOHCTPYKILII SKHX 300pakeHi Ha puc. 9.7, BUKOHYIOTbH
c(hepUUHUMH, OCKUJIbKU CIPSDKEHI YaCTUHU MPUBOJA 3/1MCHIOIOTH CKJIaJIHI BIIHOCHI
nepemiieHHsi. OCHOBHOIO BiJIMIHHOIO OCOOJIMBICTIO MIAPHIPIB € cHocid yCYHEHHS
3a30pIiB, SIKI MOXKYTh YTBOPIOBATUCS BHACIIIOK 3HOLUTYBaHHS TOBEPXOHB TEPTS.

B cyyacHHMX KOHCTPYKIISIX NOCTIMHY IIIJIBHICTh 3’€IHaHHA TOJOBKM 1
KyJIbOBOTO TaNbIlS 3 BKJIAAUIIAMU 2 TIATPUMYIOTH 3a JOTIOMOTOI0 TMPYXHUH 3, IO
JUIOTH B3JIOBXK OCEH TATW YU MajbIIsl.

[apuipy 3 npyxuHOW0, MmO Ai€ 1o oci taru (puc. 9.7, a—e), mpocti y
BUTOTOBJICHHI 1 HA0yJIM MOIIMPEHHS HA BAHTAXKHUX aBTOMOOLIISAX CEPENHBOI 1 BETUKOT
BaHTaXoMmiAoMHOCTI. [IpoTe Taka KOHCTPYKIliSi Ma€ ICTOTHMHA HEMONIK, SKUAN
HOJISITAa€ B TOMY, IO 3yCWUIS MPYKUHU MOBUHHE OyTH 3HaYHO OUIbIIE 3yCUILIA, SIKE
MOKE TISITW B3JIOBXK OCI TATH IIJl Yac pyXy aBTOMOOUIS B HallHECHPUSTIMBIIIMX
ymoBax. e mo3HavyaeThCsi HETaTUBHO HA JIOBTOBIYHOCTI BKJIQJUIIIIB 1 MAJIBIIA.

[TapHipu 3 NpyKUHOO, 110 JII€ MO OCI KyJIhOBOTO manblig (puc. 9.7, e—u), He
MalTh BKAa3aHOTO HEMONIKY. B IHX KOHCTPYKIISIX Ccuja MPYKHOCTI MPY>KUHU
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MPUIMAETHCS TAKOIO, MO0 Misl Ha TATY MaKCUMAaJIbHO MOKJIMBOI BEPTUKAILHOI CHIIA
1HEepIIii, 0 BUHUKAE BHACIIIOK HAI3y KOJIIC HA HEPIBHOCTI TIOPOKHBOTO MOKPUTTS,
HE TIPU3BOIIIA JIO TOSBY 3a30PiB B MIApHIpaXx.

Koprnycu 1mapHipiB momepedHoi TATM 1 30BHIIIHIX KIHIIB OOKOBHX TST
BUKOHYIOTH Y BUTJISAII HAKIHCUHHKIB, 1110 3arBUHYYIOThCS Ha KiHIll Tru. Lle no3Bosnse
pEeryjioBaTH CXO/PKCHHS KEpPOBAaHUX KOJIC 1 BUTOTOBUTH WIAPHIp Yy BHUIJIAL
CaMOCTIMHOI cKJlafanbHOi onuHuIll. Kopmycu pemTu mapHipiB BUKOHYIOTh K €TUHE
e 3 taramu. [lepenbadaroTs MOKIMBICTh MAIlCHHS IIapHipa 1 €()eKTUBHI 3aX0/H,
HaIlpaBJICHI Ha YTPUMaHHs 3MalllyBaJIbHOT'O MaTepialy 1 3arno0iraHnHs MPOHUKHEHHIO
BOJIOTH 1 Opyy BCcepeauHy KOopIyca.

Jlis BUTOTOBJIEHHS KYyJbOBUX NaNbIiB 1 BKJIQAWIIIB 3aCTOCOBYIOTH CTall
12XH3A, 18I'T, 20XH. Po6oui moBepxHi ManbIliB 1 BKIAAMIIIB [EMEHTYIOTh Ha
rmbuny 1,5+3,0mm. TBepmicte micnst raptyBanHs HRCS56...63. Moxnuse
3actocyBaHHs ctaned 40 1 45 3 o0'emuum rapryBanusaM CBY 1 3minHeHHSAM TanTeni
najbll HakaTkoro. Kopiycu mapHipiB BUTOTOBIISIOTH 13 cTaiieid 35 1 40.

[TinBumieHHs 3HOCOCTIMKOCTI POOOYMX TIOBEPXOHb TOJOBKM Tajbls 1
BKJIAJIUIIIB 31MCHIOETHCS MPHU TUIA3MOBOMY a00 Ta30MIa3MOBOMY HarujieHH1. JIjis
JIETKOBUX aBTOMOOUIIB MEPCTIEKTUBHUM € 3aCTOCYBaHHS BKJIAIUIINIB, BUTOTOBIICHUX 3
KOHCTPYKIIIWHUX IJJacCTMAc, SKi B TPOIECI BHUTOTOBJIICHHS MPOCOYYIOTHCS
CHeIliaJIbHUM CKJIaJIoM (HalpuKIIaJ, HEUJIOHOBI — nucyinbdigom momibneny). Taxi
BKJIAJIMIIII HE BHUKJIMKAIOTh HEOOXIJHOCTI Yy BHUKOPUCTaHHI 3MallyBaJbHOTO
Marepiaiy.

Ko miacuiIoBad BIACYTHIM, TO PO3paxyHKOBE HABAHTAXKEHHS ISl PI3HHUX
€JIEMEHTIB MPUBO/A BU3HAYAIOTh, OEPYUYU A0 yBaru MOro poO3TallyBaHHS B IPHUBO/IL,
BUXOASYA 3 MaKCHUMaJIbHOTO 3HAYECHHS MOMEHTY OIOpY TIOBOPOTY, SIKUA
BHU3HA4Ya€eThes 3a hopmyioro (45).

[Ipu HasBHOCTI MiACHIIIOBaYa, KOJW BIH CyMIIIEHUH 3 PYJIbOBUM MEXAHI3MOM,
BCI €JIEMEHTHM TPUBOJA HABAaHTAXCHI MOMEHTOM 1, Ha Bajly COIIKH, SKHH €
pe3yNIbTaTOM OJHOYACHOI i MiACHIIIOBaYa MPU MAaKCUMAaJIbHOMY THUCKY DPIAMHH 1
IPaHUYHOI TaHTeHIaTbHOT CUIH Fp max = 0,5kH, npuknagenoi 1o o6oaa pyabo0BOro
kojeca. Konmu cuioBuii 1uiaiHAp MiACWIIOBAaYa PO3MIIIEHUH B MPUBOJIIL, TO s
€JIEMEHTIB TPHUBOJIA, IO 3HAXOASTHCS MIK PYJIbOBHUM MEXaHI3MOM 1 CHIIOBUM
MUTIHAPOM, PO3PaXyHKOBE HAaBAaHTAKEHHS BU3HAYAIOTh BUXOIAYU 3 MOMEHTY

T prmax pm?
a JUTsl €JIEMEHTIB, PO3TAIlIOBAHUX 32 CUJIOBUM IIMUTIHAPOM, — BUXOASYU 3 OJHOYACHOT
Iii MOMEHTY 7,1 CUJIOBOTO HMJIIHAPA PU MAaKCUMAJIbHOMY THCKY PIUHHU.
Tsary po3paxoByHOTh Ha CTIHKICTh MPHU IMO3I0BXKHBOMY 3ruHI. [Ipu 1pomy
eKBaTOpiaIbHUN MOMEHT J 1HEpIlii CIYeHHS TATH 3HAXOMATh 3 YMOBH

n F.>7z°EJ/I?,

1€ Ny — KOCQIIIEHT 3a1macy KOPCTKOCTI, M, = 1,5+2,5;
Fr — cuia, 1m0 i€ B3JIOBXK TATH;
E = 2-10°MIla — MOfyIb NPY>KHOCTI TIEPLIOTO POAIY;
| — BimcTaHb MiX IIEHTPAMHU KYJbOBHX IAPHIPIB TSTH.
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Pucynok 9.7 — KynboBi mapHipu py0BOT0 MIPUBOJIa aBTOMOO1ITIB:

a—B — 3 IPY>KMHAMH, 110 JIFOTh 0 OCI TATH BiAMOBIAHO Jy1s aBToM0oO11iB MA3-500
(mo3nmoB:xHs Tara), Ypan-375 1 KpA3-257 (nonepeuna tsra), [A3-53A (11o310BxKHS
TATQ); T—1 — 3 MPY>KUHAMH, 1110 JIIFOTh IO OC1 KYJIHOBOTO MaJIbIIs BIMOBIAHO IS
aBTomoO1miB 3WUJI-130 (monepeuna tsra), YA3, 'A3-53A (nmonepeuHna Tsra),
['A3-24 “Bonra”, ”XKurym”, 1 ”3anopoxers”’

9.2.3 Ba:xe1i Ta colKa

[X BHTOTOBNAIOTH KOBAHMUMH i3 3MiHHMM MO JOBKHHI CITINTHYHUM CiUCHHSM,
110 € HalpallOHANBHIIIMM 3 TOYKH 30py MIITHOCTI Ta KOPCTKOCTI. Marepian — cram
35X, 40, 40X 1 40XH. Comky cnojiy4atoTb 3 BajOM IUIIIEBUM 3'€IHAHHSIM
TPUKYTHOTO MPOQLIIO.

Jlns mocanku 0e3 3a30pa OTBIp B COIIIII 1 KIHEIb Bajla BUKOHYIOTh KOHIYHUMH,
a ISl TIPaBIJIBHOTO BCTAHOBJICHHS COINKM Ha Bally Ha HUX TependadyeHi BiIMOBITHI
MITKH 200 HECUMETPUYHO PO3TAIIOBaHI JEK1JIbKA IILTIIIIB.

Comiky 1 Baxesi po3paxoBYIOTh Ha CyMICHUH 3THH 1 KpyueHHs (puc. 9.8).

HeGe3neunuMm € ciueHHS MPY OCHOBI BaXKeTIsl (HAPHUKIIA, JIsI COIITKU — CIUYEHHS
A—A). 3rigHo TpeThoi Teopil MIIHOCTI ISl caMOi HAmpy)KeHOiI TOYKH a CiYeHHs
CKBIBAJICHTHE HAINPY>KEHHS

o, =\[F1 /W2 +4(F1/W,) <o, /n,,
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ne F. — cwuma, mnpukiameHa 1o
KYJIbOBOTO TAJIBIIS COIIKY;
W, 1 Wk — MOMEHTH OTiopy 3ruHy Ta
KPYYCHHIO PO3PaXyHKOBOT'O CiUCHHS,
or — MEXa TeKy4OoCTl MaTepiany;
Ny — KOe(IIeHT 3amacy MIIHOCTI

BIJIHOCHO MEXI TEKy4oCTi, 1, =
1,74+2 4.

Jlnst Gpyca mpsSIMOKYTHOTO ClueHHS
B HOro KyTKax JOTHYHI Hampy>KeHHS
pIBHI HYITIO, a HaWOLIbII Hampy>KEHHS
BUHUKAIOTh 110 CepeiHax OIYHUX CTOPIH
B TOYIIl O:

Fl
T =7 = =
g ahb

B Toumi a HanpyxeHHs 1, =

NTmaxs

ne h — Benwmka, a Ta 6 — Maji CTOPOHU
Yis ‘ PSIMOKYTHHUKA.
! Koedimientu o ta #, 3a1exHi BiJ
. CIIiBBiHOILIICHHS CTOpIH h/b,
' . . BHU3HAYaIOTh BiIKOBUMU
Pucynok 9.8 — Couka, KyJbOBUi Maneup 1 g adato 3a ’H,O I[ OH

SIIOPH HATIPYEHD B CIYeHH] A—A TaOJIUIAMH 3 OIOPY MaTepiamiB. SIKIIo
hb = 2 10 o = 0246 a

n = 0,795. TlpoTe ekBiBaJCHTHI HANPY>KEHHSI BU3HAYAIOTh B TOYIIl @, JI€ HANPYKECHHS
JI0CSATa€ HAUOUTBIIIOTO 3HAYCHHS.

9.2.4 KyaboBi najbii

KynpoB1 nanblii BUXOAATH 3 Jaay BHACHIIOK 3HOUTYBaHHS CPEPUUHOI IOJIOBKU
ab0 TOJIOMKH XBOCTOBHKA. ToMy miciisi BUOOpPY KyJIbOBOT'O Maiblisl CI1J MEPEBIPUTH,
YU BUKOHYETHCSI yMOBa

F / A<25+30MIla;
F.c/W, <300MITa,

ne F,, — po3paxyHkoBa cuJa, 110 Ji€ Ha MapHip;
A— Tutomia mpoeKii HaBaHTaXEHOI YaCTWHHU TIOBEPXHI TOJIOBKU HA TUIOUIMHY, IO
MPOXOUTH Yepe3 HOoro MEHTP MEePISHINKYIISIPHO 10 HanpsMy cuiu F,.

9.3 OCHOBH KOHCTPYIHOBAHHA i pO3paxyHKYy Py/JbOBHX MeXaHi3MiB

BupoOHUIITBO  PYJIBOBUX MEXaHI3MIB Il  BITUM3HSHUX  aBTOMOOLJIB
pernamenToBaHo rany3eBuM cranaaptom OCTY 37.001.013 — 86, sxkuii Bu3Hauae
PEKOMEHJIOBaHI THUIH PYJIbOBUX MEXAHI3MIB 3aJIEKHO BIJI MAacH aBTOMOOUIA, IIO
NpUnajae Ha KEpOBAaHUWM MICT, a TaKOX pAd MapaMeTpiB I[HUX MEXaHI3MIB.
[lepenOaueHo BUKOpPUCTaHHS TUIBKM JBOX THUIIB MexaHi3MiB. Ha Bci aBTomMoOuTl 3
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BEPTHKAIBHUMHU peakiisMu Ha MicT 10 25kH 3a BiacyTHOCTI migcumoBaya 1 10 40kH
3 MIJICHIIIOBAYEeM PYJIbOBOTO KEPYBAHHS PEKOMEHIYEThCS BCTAHOBIIIOBATH YEPB'STYHO-
POJMKOBUI MeXaH13M, MU OLIbIIIOMY HaBaHTaXEHH]1 — TBUHTOPEHKOBUI MexaHi3M. B
JeSIKUX BUMAJAKaX JJIs aBTOMOOUTIB 3 HaBaHTA)XEHHSM Ha KEpOBAHUN MICT MEHIIIE
12kH pmomyckaeTbcsi BHUKOPHCTaHHS PEHKOBHX MEXaHi3MiB, MapaMeTpH SKHX
CTaHJapTOM HE perjaMeHTOBaHI.

9.3.1 'BUHTOpEiKOBUI PYJIbLOBHII MeXaHI3M
['BUHTOPEWKOBHIA PyJTHOBUI MEXaHI3M Ma€ JBa CTYIIEHI — TBHHTOBY Iepeaavy 3
IMUPKYJTIOIOUYMMHU KyJIbKaMW Ta Tepemady peiika — 3ybuactwii cextop (puc. 9.9).
MexaHi3M BIJIpI3HSETBCS 3PYYHICTIO KOMIIOHOBKH PpPa30oM 3  PO3MHOJUIBHUKOM
TIAPOMICUITIOBAaYa, a MPYU HEOOX1THOCTI 1 3 HOT0 CHUJIOBHM IWJIIHAPOM. Mae BUCOKHIT

npsmuit KKJI, moctaTHio HaaiiHICTh 1 JOBTOBIYHICTb.

RS N 7 | =
| e
R — 1 — eeunm;
\\ NN ¢ 2 () .
. : — KYJIbKONpOosio,
g 5 @ 3 — eatixa-petika,
\ \ 1S 4 — cexmop 3 8a10M COWKU,
St ‘l\ DTt MWW TN < N o
£ NNSUAN TR S — peaynrosanvHull 26UHM,
Nz - % 6 — poukosuti niowuUnHuxK.
2 7 Foc
A\ NNW /.
AT N\

Pucynox 9.9 — PynboBuii MexaH13M TBUHTOPEHKOBOTO TUITY
[lepenaTHe 4uCiIO TaHOTO KOMOIHOBAaHOTO PYJIHLOBOTO MEXaHI3MYy BU3HAYHMMO,
KEpYIOUHCh HaCTyMHUM. B pe3ynbTaTi HOBOPOTY PYJIbOBOIO Kojieca Ha KYT £2,, raiika
3 PEHUKOIO MEPEMICTATHCS Ha BIJCTaHb

p'=(Q,,/360)p, (49)

7€ p_— KPOK TBUHTOBOT'O KaHATY, yTBOPEHOTO KaHaBKaMU I'BUHTA 1 TAlKHU.
Bracniiok 11poro, cekTop o0epHEThCS Ha KYT {2, SKOMY BIJINOBIIA€ JOBXKHHA
JIyT'¥ MOr0 MOYAaTKOBOTO KoJia. TakuM YnHOM

(Q, /360)2zr, =p’, (50)

1e Iy — paaiyc Mo4yaTkoBOTO KOJia CEKTOopa.
Bupimytoun cnibHO Bupasu (49) 1 (50), 3HaligeMo mykaHe nepeiaTHe Yucio
PYJILOBOTO MEXaH13My

u,=Q, 1Q =2zr1p. (51)
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9.3.2 Ky 1bK0BO-TBUHTOBA Nepeaavya

KynbkoBo-rBUHTOBA Iepenaya BIAPI3HAETbCS Bl 3BUYAHOI TBUHTOBOI MapH
THUM, 1110 CUJIM IIEPEAat0OThCs Bl TBUHTA HA raiiKy yepe3 KyJlbKu. JlopiKkaMHu KOUEHHS
JUI HUX CIYTYIOTh TBHHTOBI KaHaBKH, BUKOHAHI Ha TUIl T'BMHTA 1 Ta B ram 3,
CHUIBHO CTBOPIOIOYM IBUHTOBHM KaHa. [Ipu moBOpOTI KyJbKH LIMPKYIIOKOTh B Failll.
Yepes oTBIp 3 OAHIET CTOPOHU TaliKM KYJIbKHM BUKOYYIOTHCS 13 TBUHTOBOTO KaHaly B
OOBITHUH KaHAJT — KyJIBKOIIPOBIJ 2 1 10 HBOMY, a MOTIM Yepe3 APYTHil OTBIP 3 1HIIIOTO
OOKy raiiku oBepTal0ThCs B TBUHTOBUM KaHAJI.

KynbkonpoBig mTaMnyroTh 3 JUCTOBOI CTall, IaHYIOTh 1 KIHIISIMHA BCTaBJISIOThH
B OTBOPH, MMPOCBEPJUICHI B raifIli Tak, mo0 ix oci Oyiau JOTHYHUMU J0 OCi TBUHTOBOTO
KaHalmy. | BUHTH BUKOHYIOTH OJIHO3aX1IHUMHU 3 TOCTIHHUM KpOKOM p = 12+18MM i
KyTOM TMifiioMy oci TBHHTOBOTO KaHamy S = 10+15°. JliameTp KyJabOK piBHHUA 7 —
9vMm. KoHTypH KaHABOK B IUIONIHMHI, MEPICHIUKYISIPHIA A0 OCi TBUHTOBOTO KaHAIY,
poOsATh TakuMu, 100 3abe3meuyBaBcs BOX- a00 YOTHPHOXTOYKOBUH KOHTAKT
KYJbOK 3 JopiKKamu KodeHHs (puc. 9.10). [Ipyn 40THPLOXTOUKOBOMY KOHTAKTI OChOBI
3a30pu B Iepefadi MOXHa 3poOUTH MiHIMaJIbHUMH. Tomy koHTyp (puc. 9.10, a) €
OUTbII MEPCIEKTUBHUM, HE TUBJISIYMCH HA CKJIAIHOILl Y BUTOTOBJICHHI.

[auxa
L

Pucynox 9.10 — IIpodini kaHaBOK IBUHTA 1 TANKU:
a — 3 YOTUPHOXTOUYKOBUM KOHTAKTOM; 0 — 3 TBOX TOYKOBUM KOHTAKTOM;
B, I' — Touku KOHTaKTY

JIJist BUTOTOBJIEHHSI TBUHTIB 1 TallOK BUKOPUCTOBYIOTH 3a3Buuait crami 25XI'T
abo 20XH3A (HRCSS...64). Bucoka HajiiiHiCTh mepenadi, BEIUKHA TEPMiH ii
CIIy’kOH, MaJll BTPATH Ha TEPT, @ TAKOXK CIPSKEHHS TBUHTA 3 TAMKOIO MPaKTUYHO 0€3
3a3opa (ocboBuil 0T TBUHTA He moBUMHEH mnepesulryBatu 0,02-+0,003Mm)
JOCSITAIOTHCSI BUTOTOBJICHHSAM JIOPIKOK KOYEHHS 3 BHCOKOK YHUCTOTOIO 1 TOYHICTIO,
3aCTOCYBaHHSAM CTAHAAPTHUX KYJIBOK 2-TO 1 3-r0 KJaciB TOYHOCTI, a TaKOX
CEJICKTUBHUM 30MpaHHAM I'BUHTOBOI MapH.

9.3.3 Ilepenaua peiika-3y04acTuii ceKTOp

[Tepenaua petika-3yOuactuii cektop (puc. 9.9) mae 3a3Buuail m'sTh 3yOiB Ha
cektopl 4. OcTaHHIN BUTOTOBIISIIOTH K OJHE LIJ€ 3 BAJIOM COILIKH 13 CTajl TUIY
20X2H4A (HRC56+62). 3yOM cexkropa BHUKOHYIOTh i3 3MIHHOK IO JIOBXKHHI
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TOBIIMHOIO, IO J03BOJSIE OCHOBUM MEPEMIIEHHSIM Bajla COIIKH yCyBaTH 3a30p B
3aueruieHHl. CepeaHi 3yOu pelku 1 CeKTopa 3HOIIYIOThCSA 1HTEHCUBHIIIE, HIXK KpaiiHi.
ToMy ycyHeHHs 3a30pa MpU CEPEeIHHOMY PO3TallyBaHHI COLIKH MOXKE MPHU3BECTH 10
3aKJIMHIOBAHHS TIepenadi nmpu moBopoTax. [1lo6 He momycTuTH 1mbOTo, MepeadayaroTh
30UIBIICHHST OOKOBOTO 3a30pa B 3a4CIUICHHI MPH MOBOPOTaxX Baja COIIKH B OOMIBI
CTOPOHHU BiJ] CEPEIHBOTO MOJIOKCHHS.

Heo06xigHa 3MiHa G0KOBOI0 3a30pa B 3a4EIUICHHI OTPUMYETHCS MPYU BUKOHAHHI
3y0iB CeKTopa pi3HOi TOBIIMHHU. [IpW 11bOMy iX TOBIIMHA 3MEHIIYETHCS A0 KIHIIB
3ybuacToro cekrtopa. JlocsraeThcs Iie NUITXOM IOBOPOTY 3arOTOBKH B TIPOIlECi
3yOOHapi3aHHsI HAaBKPYTHM TEXHOJOTIYHOI oci i, 3MimieHoi BigHOCHO oci O Baia
COIIKHU JI0 CEKTOpa Ha BIJACTaHb 7. 3TIAHO CXeMH, 300paxkeHoi Ha puc. 9.11, GokoBuit
3a30p B mepeaaul

AS = 2Artgo = 2tgoc[rW —ncosQ, + \/nz cos’Q_ +r2—n? J : (52)

ne Ar — paaianbHui 3a30p;
0. — KyT 3a4€IlICHHS;
I'w — pazlyc IOYaTKOBOTO KOJIa CEKTOPa;
()¢ — KyT IOBOPOTY Baja COIIKH.
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R

Pucynox 9.11 — Cxemu 17151 BU3BHAUCHHS pajiaibHOr0 AZ 1 0ChOBOrO AS3a30piB B
3y04acTii rmapi nmpy HapizaHHI 3y0iB CEKTOpa 3 MOBOPOTOM 3arOTOBKH HABKOJIO
3MinieHoi oci Og

[Ticnst TOoro, s’k OCHOBHI pO3MipW Tepenadl BU3HAYEHI, 3riaHO Gopmynn (52)
OyayroTh rpadik 3ane:xHoCcTi AS(C)) Mpu pi3HUX 3HAYCHHX 7 (pHC. 9.12).
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Pucynox 9.12 — I'padix m1st BUOOPY €KCIIECHTPUCUTETY K
1 — 5 — BigmoBigno npu 0,25; 0,5; 1,0; 1,512,0 MM
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BusHayaioTh BeNMMUMHY EKCIIEHTPUCUTETY, MPHU SKOMY 3a30p AS B KpaifHIX
MOJIOKEHHSX COIIKH MEPEBUIIYE HANOUIBITY BEIMUMHY 3a30pa MK CepeaHIM 3yOoM
CEKTOpa 1 CepeHBOI0 BIIATUHOIO PEUKH, IO YCYBAETHCS PETYTIOBAHHSIM.

3miHa 3a30pa AS Moxke OyTH JTOCSTHYTa TAKOX IUIIXOM BUKOPUCTAHHS PI3HOI
IIMPUHU BOAAWH pPEHKM TpU OJHAKOBIM TOBIIMHI BCIX 3YyOIB cekTopa. Peiiky
BUTOTOBJISIFOTh SIK OJHE IiJie 3 Tailkoro abo SK ONHE IIiJIe 3 TIOPIIHEM CHJIOBOTO
LWTIHIpa miacuioBaya i3 craii tumy 18XI'T (HRC56 +62).

9.3.4 Po3paxyHok FBHHTOpeI/IKOBOFO PYJ/1bOBOI0 MeXaHIi3My
MOI[YJ'IB 3aUeIICHHS CEKTOpa 1 PEWKW BHU3HAYAIOTH 110 3arajgbHOBIIOMIM
METOJIMII 3 YMOBH MIITHOCTI Ha 3TUH

oc

0,= mb kFyF’

w

ne Foc = T /ry — cuna, mo i€ Ha 3y0 CeKTOpa Ta PeHKH;
bw — mmpuHa ceKTOpA;
Ke — xoedillieHT HaBaHTaXCHHsS, IO BPAXOBYE PO3IMOJII HAaBAHTAKCHHS MIiX
3y0amu (HEpIBHOMIPHICTh PO3MO/LTY MO JOBKHHI KOHTAKTHOI JIiHi1);
Yg — koeditieHT Gpopmu 3yda.
JlonyctumMe Hampy>KeHHS MOKHAa NpudHATH [0,]= 250+400MIla. KoHTakTHe
HaIpY>KEHHS BU3HA4YaeThes 3a hopmynoro benseBa—I'epiia

q,E
27(l—u*)p

7€ (], — TUTOME HaBaHTa)KEHHS 110 HOpMaJIl 10 IpoQuIko;
4 — xoedimient [Tyaccona (s cranpHux 3youactux kojic 4 = 0,3);
E=2EE,/(E +E,) — npuBenenunii Moxynb Mpy>XHOCTI TapH;
E, E, — Moaymni npy>HOCTI 3y04acTux KOJIiC;
0 — IPHUBEICHUHN Pajilyc KPUBH3HH.
JlonycTrme HanpyKeHHs

[GH] = 23HHRC, MIla.

3HayeHHs KPOKY TBMHTA p BU3HAYAIOTh MO 33JaHOMY IEpelaTHOMY YHCIY 3a
dbopmyroro (51), 3anaBmKch 3HAYCHHSM [y,
3a BEJMYMHOIO KPOKY BHOMPAIOTh MOMNEpPEIHE 3HAYEHHS JllaMeTpa KyJbKU
w = (0,5+0,6)p. OTpuMaHe 3HAYEHHS 3a0KPYTJIIOIOTH 0 BEIMYUHU, NepeadadeHoi
['OCTowMm Ha copTaMEeHT KYJIbOK, IO MOCTABIISIOTHCS y BUTJIS/I BITBHUX TUT KOYCHHS.
[ToTim BuOUparoTh pOo(disib KaHABOK I'BUHTA 1 FallKM B HOPMAJIbHOMY CIY€HHI KaHAITy
(puc. 9.10). HalimomwupeHimuM € HamiBKPYroBUH NpOQiib, KU Ja€ MOXKIIUBICTb
MaTh TPOCTIp MiJA KyJbKaMHu, IO CJIYTye pe3epByapoM [JIsi MallleHHS Ta 300py
OPOAYKTIB 3HOIIYBaHHS. Paniyc »k0100y I, y TBUHTA 1 TalKU A7 3MEHLICHHS TEPTS
NOBUHEH OyTH Oulblie pajiyca KyJIbOK, 1 MO aHaJOTi 3 paalaibHO-YIOPHUMU
I AIATHAKAMA MO>KHA mipuiinsTa I, = (0,51+0,53)d,,
BHyTpitHiii Ta 30BHIIIHINA giaMeTpu kaHaBok rBuHTa d; Ta d i raiiku D; ta D
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BIJIITOBITHO BU3HAYAIOTHCS
d,=d,-2(r,-x); d=d,+2h;
D, =d, +2(r, — x); D =D, - 2h,

ne h — rmmbuna kanasku (h = (0,3+0,35)d,,).
3MilIeHHsT X UEHTPIB MNpo(duIB KaHABOK BIJHOCHO IIEHTPIB KYJIbOK Ta
CEepeIHBOTO JliaMeTpa FrBUHTOBOTO KaHaiy do

x=(r,—d,/2)cose,; d,=p/(ntgp).

MiHiMaJbHE I1JIe YKCJIO KYJIhOK B OJJTHOMY BUTKY 1 HEOOXigHE 3arajibHe YHCIIO
pobOUUX KYJIHOK

z,=p/(d,sing); z,,>F_I(AF, cospsina,),

ne f — KyT miaioMy rBUHTOBOI JiHIi (f = 10+15°);
¢, — KyT KOHTAaKTy KyJIbOK 3 KaHaBKaMH (o, = 45+60°);
A — KoedillleHT, 110 BPaxOBYE HEPIBHOMIPHICTh PO3MOJAUTY OCHOBOTO
HABAHTAXKEHHA MK KyJbkamu (4 = 0,8+0,9);
F.. — HaBaHTa)KeHHS, 1O JII€ HA OJIHY KYJbKY IO HOpMaJi JI0 MOBEPXHI KOHTAKTY,
IIpH SIK1i 3a0€31e4y€eThCs TPUBAIUN TEPMIH CITy:KOU TBUHTOKYJIBKOBOT IIepeiayi.
F.. BU3HaYal0Th 3 YMOBH KOHTAKTHOI MIITHOCTI KYJIbKH 1 TBUHTA

2
o =K3|F E? i—l S[O'],
K w d K

w n

ne K — xoedimieHT, 1moO BHU3HA4YaeThcsi 3a rpadikoMm (puc. 9.13) 3aynexxHo Bin
BIJIHOIICHHS MPUBEJICHUX TOJOBHUX 3HAYEHb KPUBU3HU

AlB=2(d,~1)r,12(d, +1)r,

N€ 0y — JOMYCTUME KOHTAKTHE HAIPY>KEHHsSI, SIKE MPU TBEPAOCTI KOHTAKTYIOUUX
noBepxoHb HRC58...64 3miHt0€eThes B Mexax 2500 +3500MITa.
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Pucynox 9.13 — I'padix ayist BuznaueHus koedimieara K
Toni yucino po6ounx BUTKIB
i,=2,1z2,.
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JIist MOCATHEHHS CHOPUSTIMBOTO PO3MOAUTY HaBaHTAXEHHS MDK BUTKAMH
nependayvaroth 1,5+2,5 pobounx BUTKHU. SKII0 HEOOXiAHE YHCIO POOOUUX BUTKIB iy
> 2,5, To mna 36epexenns Bucokoro KKJ[ 3acTocoByroTh JBa caMoOCTiifHI KoJja
HUPKYJISIIT 3 PIBHUMUA YUCJIAMHM BUTKIB 1 KYJbOK. 3 Ti€l K IPUUYUHU CyMapHE YUCIIO
KYJbOK 3 BpaxXyBaHHSM OOBITHOTO KaHay HE MOBHMHHE OyTw Oumbmie 60. IHakie
HEOOX1THO B3ATH KYJIbKH OLIBIIIOTO JIIaMeTpa 1 pO3paxyHOK IMOBTOPHUTH.

Panmianpauit 3a30p A (puc. 9.10) He noBuHeH nepeBuinyBatu 0,02 +0,03mm. Bin
MOXe OyTH BU3HAYCHUH 13 CITIBBIHOIIICHHS

A=D,—(2d,+d,).
OcwoBuii Ta pamiaibHAN 3a30p MOB'SI3aH1 BUPA30M
c, =4/(2r,—d,)A.

[licass KOMIOHOBKM TBHHTOPEHWKOBOTIO PYJIbOBOIO MEXaHI3My NEPEBIPSIOTH
MIIHICTD 1 )KOPCTKICTh TBUHTA.

I'BUHT 3HaXOJUTHCS B CKJIAIHOMY HAIpYy>KEHOMY cTaHl. B Hioro Hebe3neqyHomy
ciueHHl (puc. 9.9) nie HampyX)eHHsS BIJ PO3TATryro4oi (cTuckaroyoi) cuim Foo,
3TUHAJIBHOTO MOMEHTY

M,=F,n+(Fliga)l4,
Ta prTHOFO MOMeHTy
T, =F,(dy/2)tg(B+p.)=F,(d,/2)tg| g +arctgf (d, cose, ) |,

JIe n — BIJICTaHb BiJI OC1 TBHHTA JIO MOJIIOCA 3a4CIICHHS;

| — BimcTaHb MiX ONIOpaMH TBUHTA;

@ — KyT 3a4eTlICHHS;

& x — KyT KOHTAKTy KYJIbKH 3 KaHaBKaMH;

P, — IIPUBEJICHUH KYT TEPTS;

f — koedirient Tepts kouenns, (f = 0,008+ — 0,01).

[Ipu boMy MOBMHHA BUKOHYBATHCh HACTYIIHa YMOBa MIITHOCTI TBHHTA TIO

€KBIBaJICHTHOMY HaIPY>KEHHI1

o= \[(M, 1W,)+(F. 1 A)] +4(T, W, )" <[o],

ne Ag, W, Ta W, — mioia i MOMEHTH Omopy BIANOBIJIHO 3TMHY Ta KPYUYEHHS CIYCHHS
I'BHHTA 110 BHYTPIIIHHOMY JiameTpy d; KaHaBKH;

[c] — nomyctume wHanpyxkenus, ([¢] < 0,/3, 0, — MeXa TEKydoCTi Martepiaiy
I'BUHTA).

9.3.5 YepB's4HO-POJMKOBUI PYJILOBH MEeXaHI3M
YepB'ssYHO-POTUKOBUIN PYIHOBUN MexaHi3M (puc. 9.14) mae T11000imHMIA
4YepB'sK 1 poiuk, 1mo obepraeThes. Ueps'ssik 1 HazuBaeThesl TIIOO0ITHUM TOMY, IIIO
HOro BUTKHM pO3TaIllOBaHI Ha TOPOBii moBepxHi. HaBaHTa)xkyBajabHA 3aTHICTH TaKOl
nepegadi B 1,5+2 pasu Buma 3BUYaiHOI UWIiHApUYHOI. Ile moscHIOEThCS
186



OJTHOYACHUM 3aYeIICHHSM OUIBIIOro 4ucia 3y0iB Ta COPUSTIMBUM PO3TALIyBAHHIM
7iHIT KOHTakTy. [7000iTaNbHICTP OOYMOBIIOE BEIUKHA KYT TIOBOPOTY COIIIKH.
[lepenaya mae mami BTpaTH Ha TEPTs, OCKIIBKUA TEPTS KOB3aHHS 3aMiHEHO TEPTAM
KOYEHHS, 1 B pe3ynbTati uporo 7, = 0,77+0,82; npu HU3bKOMY 3HaUYE€HHI 3BOPOTHOTO
KK/ 7o = 0,6. MoxJIuBe 3aCTOCYBaHHSI MPOCTOIO CIIOCOOY pErystoBaHHS 3a30pa B
3a4yeIUIEHH] 3MIMIEHHAM BaJjia COIIKH B3I0BX HOTO OCl.
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1 — yepg’ak,
2 — ponux;

3 — Kpusowun 6ana cowKu,
4 — gan cowku
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Pucynok 9.14 — Yepp’ssuHO-poMKOBUH pyboBUi MexaHi3M aBT. BA3-2101

Jlns 3a0e3nedeHHs pEryJiloBaHHS 3a30pa B 3aueIUIeHHI, Bal 4 COIIKH
pO3TalIOBYIOTh HE MEPHNEHAUKYISIpHO IulomuHI A—A, B sKiil B1AOyBaeTbcA
3a4eIUICHHsI pPOJiMKa 2 3 YEepB'SKOM, a BIIXWISAIOTH Ha JAeskuil kKyra . ToMmy Bich
poJIKa TO BIHOLIEHHIO IO OCi 4yepB'ska 3MimeHa Ha A = 5+7mMm [lpu ocroBOoMy
3MileHHIl Bajla 4 3MIHIOETBCS MIKOChOBAa BIJCTaHb 1, SK HACIITOK, 3a30p B
3a4eTICHHI.

UYeps'sk  HapizaroTh 32 JOMOMOTOI0  CIEHIaJIbBHOTO  IHCTPyMeHTy 1,
BUTOTOBJIGHOTO y BWIJISII 3yOUaToro Kojeca 13 CHeriagbHuM TpodiieM pixydux
KpoMmok 3yOiB (puc. 9.15). IlnommuHa, B sKiil JeXaTh pikKydl KPOMKH, MPOXOJUTH
yepe3 BiCh dYepB'aka 2. 3a KOXHHMIA OO0EpT 3aroTOBKM 4YEpB'sKa I1HCTPYMEHT
MOBEPTAETHCSI HABKPYTHM CBOTO IIEHTpa HA OAMH 1 TOW K€ KyT 1 IOJAEThCA B
paaianbHOMY HampsiMi NEPHEHAUKYJISIPHO J10 OC1 YepB'sKa.
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Pucynox 9.15 Cxemu 4epB’S4HO-POTMKOBUX PYJIHOBUX MEXaHI3MIB
a — Hapi3aHHs YyepB’siKa; O — po3TallyBaHHS POJIMKA BIAHOCHO YEpB’sKa;
B — KOHTAaKT OJIHOT'O Ipe0eHs pOJIMKA 3 YEPB’ AKOM
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Po6oui moBepxHi posmka 3 BUKOHYIOTh KOHIYHUMH.
SIKIo KyT migioMy TBUHTOBOI JIiHIT TJIOOOITHOTO 4epB'sika MO3HAYUTU ), TO
nepesaTHe YUCIIO JaHOTO PYJIbOBOTO MEXaHI3My

up.u = rpw / (rOtg 7/0 ) ' (53)

VY 3B'I3Ky 3 TUM, 110 KOJOBUN KpPOK Ye€pB'Aka MOCTIMHUN 1 PIBHUM KPOKY
rpeOeHIB poJiMKa, a pajlyc 4epB'ska 3MIHHUN 1O JIOBXKHHI, TO KyT y 3MiHHUH. BiH
MOCTYIOBO 3MEHIIIYETHCS BiJl 3HAUECHHS Yo B TOPJIOBOMY CiU€HHI UepB'siKa 3 pajilycom
ro g0 i#oro  mepudepiiHMX  AUIAHOK.  YMOBHO  MNpHUIIMalOTh,  WIO
Uy, = const. Y Gopmyny (53) miacTaBIsSIOTh CEpPEeIHE 3HAUCHHS KyTa 7 1 BIAMOBIIHE
oMy 3HaueHHS pajiyca uepB'ska. [lim TakuM e KyTOM BiHOCHO OCl 4YepB'ska
BCTaHOBIIIOIOTH 1 BICh POJIMKA, 110 3a0e3Meuye Kpaluil KOHTaKT TpeOeHIB pojuKa 3
BUTKOM YEpB'sKa.

3 MOCTIMHOCTI KyTa YCTaHOBKM OCI POJMKA Yo 1 3MIHHOCTI KyTa ) BHUTIKA€E
HEMOJKJIMBICTh BUKOHAHHsS 0€33a30pHOr0 3a4eIyIEHHS Yy BChOMY Jlama3oHi
MepEeMIIICHb POJIMKA. 3a30p HaWOUIbIl HEOE3MEUHHH B CEPEeIHbOMY IOJIOKEHHI
pPYJBOBOTO MEXaHI3MY, KOJHM 3JIACHIOETbCA pyX aBTOMOOUIL 3 BHCOKHMU
MIBUAKOCTAMU. TOMy B KOHCTPYKLISIX Iepen0adaioTh 3MEHILIEHHS 3a30pa 10 HYJIA B
CepeHbOMY IIOJIOKEHHI PYJIbOBOrO MexaHizMy. Paniyc Ipy MOYaTKOBOro KoJja
KPUBOILMIIA 3 POJIMKOM IPU3HAYalOTh MEHIIMM pajiyca [oy MOYaTKOBOIO KoJja
piKydoro iHCTpyMeHTy Ha n = 2,5+5,0mM (puc. 9.15, 6).

Crig 3a3HaYuTH, 10 3HOIIYETHCS B OCHOBHOMY TOpJIOBa YacTHHA YepB’siKa, 1
micasi 3MEHIIEHHS 3a30pa LUIAXOM pEryJiloBaHHA B CEPElHIM YacTUHI MpHU
NepeMIIIEHH] POJIMKAa B KpalHI MOJOKEHHS MOKE BIAOYTHCS 3aiaHHS MEXaHI3My.
Tomy 3MillIeHHS LIEHTpa 7 HEOOX1AHE 1 JJis 3a0e3MeUeHHsl BIICYTHOCTI 3ailaHHsl, aje
B I[bOMY BUTIAJKY 3a/laHe HOoro 3HaueHHs Oy/ie He3pIBHIHHO MEHIIE BKa3aHOTO BHUIIIE.

['mo6oinuuii 4yepB'ssk Ta POJIMK MalOTh JOCTATHIO MIIHICTh Ta dKOPCTKICTh MPH
3ruHi. TOMy OCHOBHA yBary MpUIISETHCS iX 3HOCOCTIMKOCTI 1 KOHTAKTHINA MIIHOCTI
[UIIXOM OOMEKEHHSI HaNPYKEHHSI CTUCKY KOHTAKTYIOUHX IMOBEPXOHb, 10 BIMOBIIAE
YMOBI

o. =F_ | A<300+500MITa,

ne F,. — cuna, 1o Ji€ B310BXK OC1 YepB'AKa;
A — mIo1a KOHTAaKTy BUTKA YEpB'sKa 3 OJTHUM rpeOeHEM pPOJIUKa.
Sx BunHoO 3 puc. 9.15, ¢ 1 puc. 9.16.

F.=F Itgy,=F,r, /(rtg97,);
A=O,5[(¢1—Sin¢l)l‘12+((02 —singoz)rzz].

UepB'sak BUTOTOBJISIOTH OAHO3ax1THUM 3 IiaHOBaHuX ctayer 35X um 30XH.

Ponvku BUTOTOBISIFOTH 3 JABOMa ab0 TpbOMa TpeOCHSIMHU 13 IIEMEHTOBAHUX CTajeH
12XH3A abo 15XM.
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1 — yepgax,
2 — POUK, WO 00epmacmvcsi;
3 — sicw 6ana cowku.

Pucynok 9.16 — Cxemu 17151 BU3HAYCHHSI 3yCHIIb, IO JIIOTh B YEPB’ TYHO-
POJIMKOBOMY PYJLOBOMY MEXaHi3Mi

9.4 OcCHOBH KOHCTPYHBAHHS Ta PO3PAXYHKY TiIPOMiICHIIOBAYa

[lincunoBay pyabOBOrO KEPyBaHHS 3aCTOCOBYIOTH JIJISI TIOJIETIIICHHS TIpalll BOJIS 1
MIBUIIEHHT aKTUBHOI Oe3mexkn aBToMoOUII. [limcwmoBad cKiIagacThes 3 CHJIOBOTO
WIHJIPA, po3noAuIbHUKa 1 oM. OCHOBHI TTapaMeTpH IIUX MPUCTPOIB MepeadadeHi
ray3¢BUMH CTaHJApPTAMHU.

[Tommy 3 OaykoM 1 KJamaHHUM PETYJISTOPOM MOadl BUKOHYIOTH Y BHIJISII
OKpPEMOTO arperary 1 BCTaHOBJIIOIOTh Ha JIBUTYHI.

Haii01np11 pamioHabHUM € TIO€JHAHHS PO3MOAUIBHUKA 1 CUIIOBOIO IIMIIIHPA 3
pyJibOBUM MexaHizMoM (puc. 9.17). BapiaHT KOMIOHOBKM MiJCHJIIOBaYa 3
MOETHAHHSM PO3MOAUIbHUKA, CUJIOBOTO LIMJIHApPA 1 PYJIbOBOTO MEXAHI3MY Ma€ pPsif
ICTOTHMX TiepeBar (KOMIIAKTHICTh, 3pPYYHICTh pPO3TAallyBaHHS Ha aBTOMOOLI,
MIHIMQJIbHA JOBXHHaA TpyOompoBoaiB). Ilpore mnpu TakoMy po3TallyBaHHI
M1JCUIII0BaYa BC1 JIeTall pyJIbOBOIO KEPYBAHHS 3a3HAIOTh CYMICHOI i1 MiICHITIOBAaYa 1
Bofisl. ToMy Juist aBTOMOOUTIB 3 BEIMKOIO MAacCol0, 110 MPUIAIAE HA KEPOBAHUHN MICT,
nependayeHo 3acTOCYBaHHS IHIIIOTO BapiaHTy KOMIIOHOBKH — PO3MOJILIBHUK
BOYJIOBYIOTh B PYJIbOBUM MEXaHI3M, a CUJIOBUI LMIIHIP BCTAHOBIIOIOThH B PYJIbOBUMN
npuBoa. lleit BapiaHT 3acTOCOBYIOTH 1 JJii aBTOMOOUIIB 3 UYEPB'STYHO-POITUKOBUM
PYJIBOBUM MEXaH13MOM, B SIKUW HEMOXJIMBO BOYIyBaTH CUJIOBUMN IUIIHJP.

[TizcumroBadi MOBUHHI BUKOHYBATH HACTYITHI (PYHKITIT:

- 3a0e3me4yBaTl KiHEMATUYHY BIJCIIAKOBYIOUY IO, IO XapaKTePU3y€EThCS
MPOTOPIINHICTIO KYTiB MOBOPOTY KEPOBAaHUX KOJIC KYTYy IMOBOPOTY PYJIbOBOTO
KoJIeca;

- CTBOPIOBATU CHJIOBY BIJICIIKOBYIOUY Ait0 (“BIAYYTTS JOPOTH’), sIKA MOJSATaE
B TOMY, IO 13 30UIBIIEHHSIM ONOpPY MOBOPOTY KEPOBAHUX KOJIC MOBUHHA 3pOCTATU
HeoOX1/IHa TaHTeHIllaTbHa cuiia Fpk Ha pyTbOBOMY KOJIECH;

- CTBOPIOBATH YMOBH JJISi MOXKJIMBOCT1 K€PYBaHHS HAIIPSIMOM PYXy aBTOMOOLIIS
y pasi loro HeCTIPaBHOCTI;

- BCTyHaTu B Jit0 juie mpu ymoBi Fpx > 0,025+0,1kH (3anexxHo Big THUILy
aBTOMOO1Is).

JUis  MiACUIIOBAaYiB  pPYJIbOBOTO  KEpyBaHHS OCHOBHMMM  OLIIHOYHUMHU
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napaMeTpamH € HaCTYITHI:
- moka3HUK ePeKTUBHOCTI O = F x5/ Fpicy,

ae Fywsy 12 Foxey — TiACUIEHHS HA PYJIBOBOMY KOJIECI IPU MOBOPOTI KEPOBAHHUX
KOJIIC BIATIOBITHO O€3 MiCHUiIIoBava 1 pu IMpaIforouoMy IiICHII0BaYi;

- TOKa3HWK peaktuBHOI mii p = dF,,/dT., 1m0 xapakTepu3ye 3JaTHICThH
miJcuiIoBaya 3a0€3MeunTy “BIAUYTTS JOPOTH”;

- TIOKa3HUKHU YYTIUBOCTI, AKUMU € 3yCHIUIS Fpyqc HA PYJIBOBOMY KOJIECI 1 KYT
Q) ks TOBOPOTY, IO BiAMOBIIAIOTH TIOYATKY BKJIFOUCHHS ITiJCHITIOBAYA.

Jis icHyrounx KoHCeTpykuin 9 =1+1,5, p=0,02+0,05H/(Hm), Qe = 10+15°,
F ke = 20+50H.
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Pucynox 9.17 — PynboBuit mexani3m 3 miacuitoBadem aBTomoOis 3MJ1-130
1 — xopmiyc; 6 — KyJbKOBHH KjamnaH; 2 — MOpIIEHb-PeHKa; 7 — TUTYHXKEP
30JI0THHKA; 3 — KyJIbKOBA Traiika; 8§ — KopIyc po3nojiioBaya; 4 — KyJIbKOIPOBI;

9 — peakTuBHa TIpykuHA; 5 — TBUHT; 10 — peakTUBHUHN TUTYHXKED
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9.4.1 CunoBuii HWJIiHAP

CunoBuil HWIIHAP, CKOMIIOHOBAHH CHUIBHO 3 PYJOBUM MEXaHI3MOM, Ma€
koprmyc 1, mo BuroroBisieTbes 3 4daByHy KY35-10 sk omgHe 1isne 3 KapTepoM
PYJILOBOTO MEXaH13MYy, 1 OPIIEHB 2, 1110 BUTOTOBJISIETHCS K OJHE II1JI€ 3 PEUKOIO.

Sxmo cumoBMH IWITIHAP BUKOHYIOTH Y BHUIUISII  OKPEMOTO arperary
(puc. 9.18), To ¥oro kopmyc 1 BimmuBaroTh 13 ctajedt 35, 40 abo BUKOHYIOTH 3
CYHUTBHOTATHYTOI TpyOu. J[3epkaio mwmHapa oOpoOIIsItoTh 1O YUCTOTH MOBEPXHI Ry
= 0,32+0,63 npu tBepaocti HB241-+285. Tlopmens 2 BiIIMBaIOTH 3 YaBYHY
CY 15.

1 X
()
% G
AN ANAN NN 3
e =

Pucynok 9.18 — CunoBuid HWIiHIpP TiAPO MIACUITIOBAYA!
1 — xopryc HuIiHIpa; 2 — NOPIIEHB; 3 — MOPIIHEBE KUIbIIE; 4 — IITOK;
5 — YIITBHIOBAJIbHE KUIBIIE

Jns  yImuIbHEHHS  3a30pa  MDK TOpPIIHEM 1 JI3€pKajoM  IUJIHIpa
BUKOPHCTOBYIOTh YaByHHI, CTaibHi a0o rymoBi Kimbisg 3. Lltox 4 mnopmHsa
BUTOTOBIISIIOTE 13 cTaieit 40 abo 45. JIjsg miaBUINCHHS HAMIHHOCTI 1 JOBTOBIYHOCTI
VIIUTBHIOBAJIBHOTO KUTbLA D MITOK XPOMYIOTb 1 MOJIPYIOTh.

Po3paxyHOK cHIOBOro LMIIIHJpAa BUKOHYIOTH JJIA BH3HaueHHs aiameTrpa D,
IMITIHApPA 1 Xomy S mopmHs, miamerpc d mTOKa i TOBHIMHM t CTIHKH Kopiryca
IUJITHIpA.

HiameTrp poboyoro muiinapa D, MoXHa 3HAWTH 3 YMOBU PIBHOBArk BCIX CHJI,
10 JIIF0Th HA MOPIIEeHb-peKy (puc. 9.17)

F.+F,-F-F.=0, (54)

ne F,. — KoJloBe 3yCWJIJISi HAa CEKTOPI, 1[0 BUBHAYAETHCS MOMEHTOM OTOPY MOBOPOTY
KEpOBaHUX KOJIIC;
F. — cuia TepTs nopuHs 00 CTIHKY LUJIIHAPA;
F. — ocboBa cmiia THCKY Ha TOPIICHb BIJl KOJOBOTO 3yCHWUIA HAa PYJIHOBOMY
KOJIECI;
F.. — THCK piIMHU HA TIOPIIECHB-PEUKY.
TakuMm 4UHOM,

T

cn

rWuCpnnpn
F =FRf=F,ftga;

oc '
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2F r

PK_PpK

F, = ;
“dtg(B+p)

FM:%(Dj—df)p,

Je f/ — KyT MiaioMy OCl TBUHTOBOTO KaHaIIy;
f — KoediieHT TepTs MOPIIHS 00 CTIHKM LUIIH/pA,;
o — KyT 3a4eIUICHHS 3y01B CEKTOPa;
ds — IiamMeTp rBUHTA;
. — MIPUBEJICHUHN KYT TEPTs B HAPI3Ili TBUHTA.
[lincTaBuBIM 3Ha4YeHHs cW Y BHupas (54) 1 po3B’sa3aBiu ioro BigHOocHO D,
OTPUMAEMO

4[T,(1+figa)  2F,r 42

PK_PpK

D, = - —|+d; .
4 J I U dtg(B+p.)

Y

SKmo CuiOBMM IWIIHAP BCTAaHOBJICHWM B pYyJIbOBOMY TMIPUBOAL 1 i€,
HampuKiIajg, Ha mnomepeyHy Tiary (puc. 9.19), To B pe3ynbrari CHOUIBHOI il
migcwioBada (3ycwuis F,) ta Bomis (3ycwwis F,;) MOMEHT Ha Baly COIIKH
(puc. 9.3) Oyzae KOpiBHIOBaTH

rqr !
T,=F,cosaml Il +F, ru,mn,. (55)

[TincraBuBmm B (55) 3aMicTh 7, Horo Bupas 3 (46) 1 BUPIIIUBIIMA PIBHSIHHS
BIJHOCHO Fy, oTpuMaeMo
_ Tcnucpnnpn - FpK eru panM

F

y

cosam’ (I./1),)

Pucynox 9.19 — Cxema pynp0BOTO IpUBO/IA 3 BOYJJOBAHUM T1APOMIACHIIOBAYEM

OTpuMaHa cwiia Ha IITOKY MIJCUII0OBaYa Ja€ MOXKJIUBICTh BU3HAYUTHU J1aMETP
HUJIIHJPA, SKIIO BIJIOMHUM TUCK B T1JIPOCUCTEMI.

[Ipu BcTaHOBJIEHHI CHJIOBOTO LMJIHApA B MPUBOJII XiJ MOPIIHS BU3HAYAIOTH
rpadiyHO MO €CKi3HIN KOMIOHOBII NMpuBoaa. [Ipu moegHaHHI CHJIOBOTO LUJIHIpA 3
PYJIOBUM MEXaHI13MOM XIiJI MOPIIHS 3HAXOAATh SIK JOBKHUHY JyTH MOYaTKOBOIO KOJa
CEKTOpa, 10 BIAMOBIAE KYTY {2 MOBOPOTY Bajla COIIKH JO KpalHIX MOJIOKEHb
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S =(Q, /180°)xr,.

ToBumHy cTiHKM KOpmyca ImiHApa ! po3paxoBylOTh 3 YMOB MIITHOCTI
KOPIyCy TIpH PO3TATY B TOIEPEYHIN oy Ta OChOBIM 0; IJIOMHUHAX 1 MPUHAMAIOTH
HaANOIBITY, OJIep)KaHy 3 PIBHSIHb

o.=p D”2 1)<
" l2(pt+t?) |
— | D2 o
Gz_p_4(Dutu+t2) n_TT;

Jie p — TUCK BCEPEIIUHI MITIHAPA;
D, — BHYTpILIHIN AlaMeTp HUIIHIPA;
t — TOBIIMHA CTIHKU LWJIIHPA;
o — MeéXa TeKy4oCTl MaTepialy Kopiyca; N, — 3anac MilHocT (N, =3,5+5).

9.4.2 Po3noaiyibHUK

PoznoninbHuK sBisie cOO0I0 30JIOTHUKOBHM NPUCTPIM, 10 KEepye MOTOKOM
poOoUOoi pIAMHM 1 CKIAJAEThCS 3 IUTyH)XKepa Ta Kopryca. Po3noaiIbHUK BKIIIOYA€E
TaKOX LIEHTPYIOUUH €JIEMEHT 1 PEeakTHUBHMM NpuUCTpiil. [ 3MEHIIEHHS 4YacTOTH
BMUKaHb IPU BUMAJKOBHX IIOBOPOTaX KEPOBAaHUX KOJIC Traiy3eBl CTaHIapTU
BUMAararTh BOYJIOBYBaTH PO3NOJAUIBHUK B PYJbOBUW MEXaHI3M Tak, 00 HHU3bKHMA
3BopoTHUil KKJI pynpoBOro MexaHi3My BHUKIMKAaB TPYJIHOII NIpH JOCATHEHHI
3BOPOTHUX 11 PO3MOJLIIbHUKA.

[IpuHuun Aii po3noaiIbHUKA OOYMOBJIEHUN THUM, IO MOBOPOTH PYIHOBOTO
KOJIeca CYyNPOBOXKYIOThCS 3MIIIEHHSIM TUTYHKEpa 30JI0THUKA Y TY UM 1HIILY CTOPOHY.
ToMy HamipHa IIUTMHA 30JI0THUKA, KA BIIHOCUTHCA 10 OJIHIET TOPOKHUHHU CUIOBOTO
HWIIHAPA, PO3IIMPIOETHCA, a HamipHa [IUIMHA, [0 BIAHOCUTBCA JO0 APYroi
HNOPOKHUHU, 3BYXKY€eThCsl. OAHOYACHO 3JIMBHA IMUIMHA, IO BIAHOCUTHCS JO TMEPIIOT
NOPOKHUHU, 3BYXKYEThCS, a JO JPYyroi — po3MUproeThbes. B pesynbTari 1bOro
YTBOPIOETHCS PI3HUIIS TUCKY B 000X MOPOKHUHAX.

VY migcumioBadi, BOyJOBaHOMY Y TBHUHTOpEHKOBUN MexaHi3M (puc. 9.16),
OCbOBE MEpEeMILIeHHs TUTyHXKepa 3a0e3MeuyeTbcsi OCbOBUM 3a30poM A B OIIOPHOMY
By3Jl TBHUHTA. JSIKIIO TBUHT BCTAaHOBJIIEHMH Ha JIBOX paalaibHO-OMOPHUX
HIJIIUITHUKAX a00 BUKOPHUCTOBYETHCS YEPB’SIYHO-POJIMKOBHI MEXaHI3M, TO 4epes
BIJICYTHICTh MO>KJIMBOCTI OCHOBOTO NMEpPEMIILEHHsI TBUHTA (YepB'sika) AJsi 3MILLEHHS
30JI0THUKA 3aCTOCOBYIOTh JOAATKOBY TBUHTOBY mnepenady. IloaiOHa KOHCTpYKIIis
PO3MOIIILHUAKA € TIEpCIEeKTUBHOIO (puc. 9.20).

VY kopnyci 7 30J10THHKA € TpU KiIblieBl po3touku /[, E, /K. Cepeans po3Touka
E 3’ennana 3 kaHajaoM IS MiABEJAEHHS poOOYOi PIAWHU BiJA MOMIH, a KpalHI — 3
KaHaJIaM{ JUTsl BIZIBEJICHHS PIIMHUA B 0a4OK. Y TPHOX PEaKTHBHHX KaMmepax KopIyca
BUTHHO (3 MOKJIUBICTIO OCHOBOTO MEPEMIIIEHHS) PO3TAIIOBAHI PEAKTUBHI TUIYHXKEpU

8.
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K —3a30pu
Pucynok 9.20 — PynboBuit MexaHi3M aBToMOO171iB MA3 3 BOyg0BaHUM
PO3MOLTIOBAYEM T1APOIIICHIIIOBaYa

3070THUK 4 3akpiluleHWH Ha BTYNIII S MK ONOPHUMH MiAUIUITHUKAMU 2.
Brynka 5 3 00Ky pyJb0OBOro MexaHi3My 3HaXOIUThCSA B 0€33a30pHOMY LUTIBOBOMY
3'eiHaHHI 3 TBUHTOM 9 (3 MOKIIUBICTIO OCHOBOTO IEPEMIIIICHHS), a 3 TIPOTHIIC)KHOTO
00Ky BOHA TBUHTOBHM 3'€THAHHSM CIOJy4YeHa 3 BasioMm 6. I'BuHT 9 1 Banm 6 3B's13aHi
MIK CO0O0I0 OJTHOYACHO IUTIIILOBUM 3'€ JTHAHHSM 3 O19HMM 3a30poM K Ta TOpCioHOM 3.
OtBopamu b 1 B xopiryc 7 30JI0THUKA 3’€THAHUH 13 3JTMBHOIO MaricTpasuiio.

[Ipu wHelTpasibHOMY TIOJIOKEHHI IUIyH)Kepa poOoda piJvHA BiJ TOMIH
MOCTYTIA€ JI0 CepeHbo1 po3Touku E 1 uepe3 po3touku /[ 1 K 3nuBaerbesi. OqHOYACHO
poboya pirHa 3aMOBHIOE KaMEPU MK PEaKTUBHUMH IUTyH)Kepamu 8 1 uepe3 OTBOpHU
B KOPITyCl 30JIOTHHKA, & MOTIM 1O TpyOONPOBOJaX MOCTYINAE B MOPOKHUHHU CUIIOBOTO
mtiHapa. [Ipu moBoOpoTi pyIbOBOTO KOJIeca TOPCIOH 3 3aKPYUYEThCS B MEKaxX 3a30pa
K, 1 3aBAsSkM TBUHTOBOMY 3'€THAHHIO Bajla 6 1 BTYJKH 5 OCTaHHS 3MIIIYEThCS B
OCbOBOMY HampsiMi pa3oM i3 3010THUKOM 4. TopcioH 3 3aKpyuyeTbes TIIBKU B MEXKax
3a30pa K, 1 mami 3ycuiuisl IepeacThes JIMIe Yyepe3 NUTboBI 3'€HaHHsA. B iHIIoMy
OMMCAHUN PO3MOIIILHUK i€ SIK KOHCTPYKIIis, MoKa3aHa Ha puc. 9.17.

9.4.3 IlenTpy1oui i peaKkTUBHI eJIEeMeHTH PO3NOJITbHUKA

[leHTpyrodi eleMEeHTH CIYTYIOTh JJIs BCTAHOBJICHHS TUTYH)KE€pa B HEUTpajbHE
nojio)keHHs. OOyMmoBiIeHa 1M cuia Fo BIAMNOBA€ TMOYATKy BKJIIOYEHHS
MiJCUIIOBaYa. PeakTWBHI €IeMEHTH MPHU3HA4YEeH1 JJIS CTBOPEHHS Y BOMIS “BIUYTTS
noporu”. B iCHYIOUMX KOHCTPYKIIISIX PO3MOIUIFHUKIB IEHTPYIOUUMH €IEMEHTaMH,
[0 BUKOHYIOTH OJHOYACHO PEaKTWBHI (YHKINI, € pEeaKTUBHI IUTYHXEPH, IO
PO3MUPAOTHCS MPYKUHAMH 1 pOOOYMM TUCKOM PIJIMHUA a00 TIJILKU TUCKOM PIJIUHH.
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9.5 Bu3sHa4eHHSA NONepPeAHBOr0 HATATY NPYKUH Ta JAiaMeTpa peakKTUBHHUX
ILUIYHKepiB

MoMeHT Ha pyJbOBOMY KOJIECI BpPIBHOBAXKYETHCS PEAKTUBHUM MOMEHTOM
PO3MOIIIBHOIO IPUCTPOIO

pK-pK

F r =z|pl+—=~ d 0+ CAS d—zgtg(ﬂ+p;), (56)

jie P — MoNepeHs 3aTskKa MPYKUHH ILUTYHKEpa;
Z — 4MCIIO TUTYHXKEPIB; ¢ — KOPCTKICTh OJHIET IPYKUHHU IUTYHKEPA;
AS — X171 30JJ0THHKA;
d, — miameTp ruryHXepa.
TlonepeHIo 3aTsHKKy MPYKUH [ BUOUPAIOTH 3 yMOBH 3a0e3NEUEHHs CHUJIH,
IIPU K1 BMUKA€ETHCS M1ICUIIOBAY, FPOK =25+100H.

Ha nouarky Bmukanss miacuimoBadya AS = 01p = 0. Toai 3 piBHsIHHS (56)

2F°r

0 DK DK
P, =

dztg(B+p.)

3 piBHsHHSA (56) BUAHO, 1110 CWJIa HA PYJILOBOMY KOJIECI TPOTMOPIIIHA TUCKY P,
10 Jl€ B CHJIOBOMY LIMJIIHApPI. Y TOM K€ 4Yac THCK 3aJ€XKHUTh BiJ] MOMEHTY OIOPY
MOBOPOTY KEPOBAHUX KOJIC, 110 3a0e3neuye “BiIUyTTs JOPOTU.

HiameTpu IUTyH)KEpiB BUOMPAIOTh Tak, o0 cuna Fp e Ha pyJIbOBOMY KOJIECI
JOCSITHYBIIM TOBHOI'O THCKY B CHJIOBOMY UIWIIHAPI Pmax HE IEpEBHILyBajia
100+ 150H (6inbiie 3Ha4eHHS BUOMPAETHCS AJI1 BAHTAKHUX aBTOMOOLTIB)

2F
T pmele 0 g

! ﬂ.pmax dgtg (IB+IOK)

3aJIe)KHOCTI, 10 XapaKTepHU3yloTh POOOYMN MpoIlec MiACKIIOBaYa, MOXKHA
300pasutu  rpadiuno (puc. 9.21). Takuit rpadik Ha3UBAOTh pP0OOOUOHD
xapaxmepucmukoro niocunogauya. Ha ctaall mpoeKTyBaHHS L0 XapaKTEPUCTUKY
OyAyroThb 3a pe3yjbTaTaMH PO3paxyHKIB 1 OLIHIOIOTh Ha MIJACTaBl CTAaTUCTUYHHUX
JaHUX.

be3 migcmitoBaua MOMEHT Ha pyJlbOBOMY Kojiecl 7, IpsIMO MPOMOPLIHHUIA
MOMEHTY 7., Omopy IMOBOPOTY KEpOBaHMX KOJIC. 3a HAsSBHOCTI MiACHIIIOBayYa J0
TOUYKH @ TMIJCUIIIOBAY HE Mpaltoe, 1 3yCHIIS Ha PYTHOBOMY KoJsieci mponopuiitHe 7.
B Touli a BMHKaeThcsi B poOOTY MIACHIIOBAY, 1 3yCHIUIS Ha PYJIbOBOMY Konec1
30UTBIIY€ETHCA JIMILE TaKOK MIpOI0, 00 BUKIMKATH Y BOJIS “BiIUyTTsd aoporu”. B
Toulli D MOMIIMBOCTI MiACHIIIOBA4Ya BHUYEpIaHi, 1 IMOJAJBIIC IOJOJAHHSI OIOPY
MOBOPOTY 3IIMCHIOETHCS 3a PAXYHOK pPIZKOTO 301IbIICHHS BOJIEM 3YCHJUISI Ha
PYJILOBOMY KOJIECI.

BianoBinHO 10 xapakTepy 3MIHM 3YCHJUIA Ha PYJIbOBOMY KOJIECI 3MIHIOETHCS
NnoKa3HUK edextuBHOCTI J. CrnouyaTrky BiH pIBHUH OJMHHII, IMOTIM IHTEHCHUBHO
3poctae. B KiHIIl, y 3B'13Ky 3 00MEKEHUMHU MOXJIMBOCTSIMHU ITiICHIIIOBayYa, D Majae.
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Pucynok 9.21 — PoGoya xapakTepucTuKa TiJIpo MijCHUIoBadya
aBTOMOOLIA “Ypan-3757:

1 — MOMEHT Ha pyJIbOBOMY KOJIeC1 aBTOMOOLIS 3 ITiICHJIFOBaYeM PYJIHOBOTO
KEpyBaHHs; 2 — MOMEHT Ha PYJIbOBOMY KOJIECI aBTOMOO1IA 0€3 MiICUIIIoBayda
PYJIBOBOTO KEPYBaHHS; 3 — 3MIHA TUCKY p B poOOYOMY LUJIIHAPI;

4 — nmoka3HUK e(PEeKTUBHOCTI i1 MiICUIII0BaYa

[IpoIyKTUBHICTH TOMIIH, 1110 XKUBUTH T1IPOIIICUIIOBAY, TIOBUHHA OyTH TAKOIO,
o0 CwIOBMI UWJIHIP 3a0e3leuyBaB MOBOPOT KEPOBAHUX KOJIIC aBTOMOOLISA 3
OUIBIIOI0 IMIBUJKICTIO, HDK II€6 MOXe 3poOMTH BOAiM. [Hakmie mnpu MBHAKUX
NOBOPOTax MiJICUIIOBAY CTBOPIOE JOAATKOBHM omip. JlJis BUKOHAaHHS L€l yMOBHU
HEOOX1THO TOTPUMYBATUCh HEPIBHOCTI

7T, ds
1-A)>—D°—,
Q. (1-4) 4 " dt

ne Q — po3paxyHKOBa MPOTYKTUBHICTh TIOMITH;
Nos - 00'emumnit KKJI momnu, (706 = 0,75+0,85);
A — xoedirmient BuToKy, (A = 0,05+0,1);
ds/dt — mBHAKICTH IEpPEMIIIIEHHS TOPIIHS POOOYOro MUIIHApPA;
D, — niametp pobouoro muiIiHapa.
Jlns migcuimroBaya, oka3aHoro Ha puc. 9.17,

ds/dt=zd n tgp,

6 pK

ne Ny — MAaKCUMAaJIbHO MOKJIMBA YaCTOTa 0OEpTaHHS PYJIbOBOIO KOJieca.

Jist  jgerkoBux aBTOMOOUTB Ny = 1,5+1,700/c, a s BaHTaXKHHUX
Npe = 0,5+1,206/c. Toai NpoLyKTUBHICTS MOMITU AJIS )KMBJIEHHS T1IpO MIACHIIIOBAYa
212
0> z°D,d,n tgp |
4(1-A)n,,

Crnij 3a3Ha4MTH, 1O JJIs IPUBOJA TTOMIIU T1APOMIICUIIIOBaYa BTPAYAETHCS Bij
2 10 4% noTy>XKHOCTI OCHOBHOT'O JIBUT'YHA.
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9.6 PysiboBe KepyBaHHS NMiIBULIEHOI 0e3MeKH

[limBumieHHss  O€3MEKW  PYJILOBOTO  KEPyBaHHS  JOCSTA€ThCS — YCTAHOBKOIO
CTICIIaJIbHUX TIPUCTPOIB: €HEProNOTJIMHAIOYMX YU TaKUX, 10 OOMEXKYIOTh CHIY yaapy
BoMisl (UM macaxupa) o0 kKepmo. KOHCTPYKTHBHY PI3HO3MAHITHICTh IMX MPUCTPOIB
MOYKHA 3BECTH JI0 HACTYITHUX YOTHPHOX TPYII:

1) pUCTpPOi, 10 BUKITIOYAIOTh TIPEMIIIICHHSI PYIbOBOI KOJIOHKH BCEPEIMHY Ky30Ba —
PYJIBOBI BaJIH, 1110 CKJIaIAI0ThCS, 3 KapaaHHuMu mapHipamu (Porsche, Fiat);

2) MPHUCTPOi, 1110 OOMEXYIOTh MOXKJIMBI OCHOB1 3YCHIISI HA PYJILOBOMY Bally YH
PY/IBOBIA KOJIOHIII Ta OChOBI TEPEMIIICHHS PYJIBOBOTO MEXaHI3MY BCEPEMHY Ky30Ba
(TeneckoniyHe ckiafaHHs). Taki MPUCTPOi MICTATH y COO1 €IEMEHTH, 10 PYHHYIOTHCS i
€0 337]aH01 OChOBOI CHUTH — IIITOHKH, 3aKJICTIKH, IO TIPAIFOIOTh Ha 3pi3, MIPOryMOBaHI
TKaHWHH, 10 TIPAITFOIOTh HA PO3PUB, BTYJIKH, III0 BUIPECOBYIOTHCS (Ha aBTOMOOLISIX ['A3,
Volvo);

3) TmpHUCTPOi, 110 OOMEXYIOTh OCKOBE 3yCHIIIS 1 IIEPEMIIIICHHS B MEKaxX 3HAYHUX 32
BEJIMYMHOIO MPYKHUX JePopMaliiii pylb0BOro Baa (rogyp, BCTAHOBICHUX MIX PYJIbOBUM
BaJIOM 1 KepMoM aBTomo0Ls (Ford));

4) pUCTpPOi, 1110 0OMEKYIOTh OCHOBE 3yCHJLIS 3 HACTYITHUM TIOIIMHAHHAM €HEPrii yiapy
CWJIAMH TEPTS MK PYXOMUMH (TP TEJIECKOIMYHOMY CKJIA[IaHHI) €JleMEHTaMH KOHCTPYKIIi U
OJTHOYACHHM 3MEHITICHHSIM TIEPEMIITICHHSI KEpMa BCEPEIMHY Ky30Ba (Ha aBTOMOOLT! «IMOCKBUWD).

[lpuctpoi mnepmioi Tpynud BHUMararTh KiHEMaTHMYHOI po3poOku. Bei  ixmm
PO3paxOBYIOTBCS Ha OChOBE 3yCWIUIs MpuOaM3Ho 7 — 9kxH, sike MeHIie rpaHuyHO
nomyctumoro 3ycwiuist B 11,35kH.

VY npuctposix Apyroi Ipylu €JIeMEHT, 0 OOMEXYye 3aJaHe OCbOBE 3yCHILIS,
PO3pPaxOBY€ETHCS Ha pyHHYBaHHS IMi]T €0 I[LOTO 3yCUILIAL.

9.6.1 Po3paxyHOK 3’€JHYBaJIbHOI MY(PTH (3 €1aCTUYHOTO MaTepially)
KOHCTpyKIii 'A3

Jlist po3paxyHKy 3’ €JHYBaJIbHOI My(TH (3 €TaCTUYHOrO MaTepiay)
koHCTpyKLii ['A3 ckopucraemocs puc. 9.22.

6 MKAHUHHUX NPOKIAOOK 3
2YMOBUM NPOULAPKOM

+0,50
-,25

l
I
i

a)

Pucynok 9.22 — 3’ennyBanbHa My Ta pyJIbOBOTO Baja, [0 MiABUILYE Oe3MeKy Ipu
31ITKHEHHAX, KOHCTPYKIii 'A3: a) mydTa B 300pi; 6) enacTUIHUI €IIEMEHT
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Hwxnst 1 1 BepxHst 2 yacTUHU PYJIbOBOrO Bana dyepe3 (praniy 3 31 ckocamu iz 45°
yepe3 enactuuHy My Ty 4 3'e1HaHI MK COO0I0 YOTHPMA IITTHITEKAMHU 5.

[pu aBapiitHMX HABaHTAKEHHSIX HA PYJIHLOBHIA BaJT eflacTHIHA My(Ta 1ehOpPMYETHCH,
TIOM'SIKIITYFOUM CHJIOBHMIA BIUTMB 1 JO3BOJISIFOUM BITHOCHI TIEPEMIIIICHHS BEPXHBOI 1 HHKHBOI
YJaCTHH PYJBOBOTO Bajla B MEXKaX MPYKHUX JeopMalliil 3’€JHyBaATbHUX JCTAICH.

VY Bumagkax Ba)XKUX aBapidiHUX 3ITKHEHb MPYXHHUH €IeMEHT My()TH OTpUMY€
nedopmaiiii, 10 JT03BOJISIIOTH IOTUKAHHS CKOCIB (hJIaHITIB 1 KOB3aHHS X OJWH BITHOCHO
THIIIOTO @k J0 pyHHYBaHHA enacTuuHol My TH. [Ipy 11boMy B 00J1aCTI KOHTAKTy CKOCIB
(braHIB BUHUKHYTh OChOBa cwia P, 1 pamiansHa cuna Pr. Ilpu kyTtax ckociB 45°
BIJIHOCHO OCI Baja, SKIIO 3HEXTYBaTH CHJIOK TEpTs, aKkcialibHa cuia P, JOpIBHIOE
pamianbHiii Pgr. ['panndHe 3Ha4YeHHS paiadbHOI CHJIM BU3HAYAETHCS MIIHICTIO
MmaTepiany MydTu B HeOe3neuHoMy ciueHHl 4-A. [IpykHa MyQTa BUTOTOBISETHCS 3
nporyMmoBaHoi 6araromapoBoi TkaHuHu OenpTuHT b-820. 3rigno 3 FOCT 101 — 80
HaIPY)KEHHS PO3TATY JUIS IIHOTO MaTepiary

o= LIO_B’ , MIla ,
aOé‘klk2

ne P4 —po3pusHe 3ycwiuist, kKH;

ao — MUPUHA CIYCHHS B M;

0 — YKCIIO MPOKJIAJ0K Y TKaHUHI,

ki — KoedilieHT HEOTHOYACHOCTI PO3PUBY MPOKIIAIOK;

k2 — KoedilieHT, 110 BpaxOBYe MOPYILICHHS IUTICHOCTI HUTOK Ha Kparo HeOE3MeYyHOro
CIYCHHS.

9.6.2 Ilpukyag po3paxyHKy 3’€IHyBaJIbHOI My TH KOHCTpYKUii ['A3

[Ipu npoexTyBaHH1 NPUUHATO:

1) rpanuuHe 3HaueHHs ochoBOi cunu P, = 9xH (3a pexomenpaiiero
KOHCTPYKTOPCBKO-€KCIIEpUMEHTANIbHOTO BiaAlTy ['A3);

2) KyT CKOCY 3’ €JHyBaJIbHO1 BUJIKHU 45°;

3) cunamu TepTs Ha MOBEPXHAX KOHTAKTY BUJIOK HEXTYIOTD;

4) po3mipH clueHHs 3’ €IHyBaJbHOT My TH a1 Ha puc.9.22, 6, ap = 0,04m;

5)3aT’OCT 101 —80 k; =0,85; k; =0,8; o,=5,5MIla.

Bu3zHayaemMo 4uCI0 MPOKIAIOK Y TKAHUHI 3’ €JHYBaIbHOI My(DTH

— I:>A _ 9 _ 6
akk,o, 0,04-0,85-0,8-5,5

o

[Ipu BunpoOyBaHHSIX [aHOI KOHCTPYKIIi OTpHMMaHa TpaHWYHA CuUJa
P, =8,75kH.

9.6.3 Po3paxyHOK €HepPronorJMHan4Yoro NpucTpor TUILY «CHJIb(OH»

Jis  po3paxyHKy €HEpPromorjiMHAIO4Yoro IMPHUCTPOI0 TUIMY  «CHIIb(OH»
CKOPHUCTAEMOCH puc. 9.23.

[Ipuctpiii siBasie co0OI0 TOHKOCTIHHY TpPYOKYy 3 KUIbIEBUMU Todpamu,
BCTaHOBJIEHY M1 PYJIbOBUM BaJIOM 1 KEPMOM.
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Pucynox 9.23 - IN'odposanmii oo6mexyBau 3ycusuis ¢ipmu Ford

[Tig miero ochOBOI CHiH, IO BUHUKAE MPHU aBapii, cuibPoH AePOpPMY€ETHCS B

OCbOBOMY HANpPSIMKY J0 31TKHEHHS rO(piB.
[Ipyx’Hy XapakTepUCTUKY CHJIb()OHA MOKHA BBaXKaTH JiHIMHOKO. OChoBa cuia,

IPU SIKIA CUIIb(OH CTUCHETHCS A0 31TKHEHHA rodpis [7]:

h2
en(nen
P, = B
g 2n, (1- 1)
ne f, —ocpoBa npyxHa nedopmartis cuib(poHa i €0 CTUCKAIOYO] CHITH;

E, — Monyns npykHOCTI;
h. — TOBImIMHA CTIHKK (IIPUIMAETHCS PIBHOIO TOBLIMHI TPYOHW TPH TiIpaBiIidHOMY

BUJIABITIOBAHHI);

.. .. R
A, — KOE]ILIEHT, 1110 3aJISKUTh B BITHOLIEHHS /4 ;
B

B, — koedilieHT, 1110 3aJIeKHUTh BiJl BITHOIICHHS %Q :
B

R, — 30BHIiLIHIN pajiyc cuib(oHa;

R, — BHYTpIILIHIN pajlyc CUIb(OHa;

I' — pajiyc 3a0KpyTJIEHHS YTBOPIOIOUYO1 TodhpH;
4 — xoedirient [yaccona;

N, — YUCIIO MPALFOYUX rodpiB.

9.6.4 Ilpukiaax Ppo3paxyHKY €HEpPromorJiMHAK4Yoro MNpPUCTPOI0 THILY

»Cuibgon” ¢ipmu ,,Ford”
Ilpu mpoekrtyBanni npuiinsto: f, = 0,042; E, = 1,98-10°MIla (mnsa craii

08km); h. =0,0006m; A, = 0,007 (mpu R, =0,0375m, R, =0,0315m); B, =52 (npn
r =0,003); P, =8,75xH; u# =0,3.
Buznauaemo umnciio HeoOX1HUX poOoUnX rodpis
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: 2
fEN| A+B, 1t | 0,042.1,98:10°-0,0006( 0,007 + 52 - 0008
Ry 0,0315
N 2 B 2 =8.
2(1—,[1 )PA 2(1—0,3 ).8’75
IIpn BunpoOyBaHHi oTpuMaHo 3HadenHs P, = 9,0kH. PospaxyHok i

BUIPOOyBaHHs cuib(oHa nposeneHi B KEB I'A3.

9.6.5 Po3paxyHOK eHepronorJiMHA4Y0ro NpucTporw KOHCTpykuii A3JIK

Jis  po3paxyHKy €HEpronorjiMHaIuoro mpucTporo KoHCTpykiii  A3JIK
CKOPHUCTAEMOCH pHuC. 9.24.

KoHcTpykitis Mae CkIIaieHu# pyJI-0BHIA Bajl 31 IITILIBOBUM 3'€THAHHSM 1 PYJIHOBOIO
KOJIOHKOIO, 110 CKJIQIAEThCA 3 TPhOX YacTHH. BepxHs 1 1 HIDKHSA 2 YaCTHHH PYJIbOBOT
KOJIOHKH 3aIlPECOBYIOTHCS B TPyOy 3, IO Ma€ IO JBa PAIW BAABIEHb 3 000X KIHIIIB.
Ycporo BaaBienb 24 (1o 6 y KOXKHOMY Py ).

B ciuenHsix A-A 30BHINHS 1 BHYTPIIIHS TPyOM MarOThb 3aMKHYTI KOHTYpH, B
ClueHHSX b-b BHYTpIIIHI TpyOH MaroTh MPOPI3H Ha JOBXKUHY Oim3pko 100Mm. 3a
nanumu A3JIK, npu piBHUX HaTArax CHJIM 3alIPECOBYBAHHS B CITYEHHAX b-b puOIM3HO
B 7-+8 pa3iB MEHIIIE CUJI 3alIPECOBYBAaHHS B ClUeHHAX A-A. [Ipu po3paxyHkax cuiy, 110
IIIOTh y CIYEHHSX b-5, BpaxyeMo KOe(IIIEHTOM ¢, .

6
= =1 = 35

WA\ Tty | crnrmAssmARRANRATIEY LTI R IR YT v
el el i Lok ra o aibnondl e ikl o rd )
T
1 1 i

L

1

|

l 5

R

N .
A

Pucynok 9.24 — Enepronornunatounii npuctpiii konctpykuii A3JIK

Po3paxyHok 3'€JHaHHS 3BOAWUTHCS JI0 BH3HAYCHHS BEJIMUMHN HEOOXITHOTO HATSTY
MDK TpyOamu, 1110 3abe3neuye 3a/1aHy CITY 3alpeCOBYBAHHS

AzE, \ h, h,

Jie M, —4KCII0 B3aEMHO BPIBHOBAKEHUX pallaJIbHAX CUJT 00 YKMCIIO BJIaBIEHb Ha TPYOI;
Q, — CWIM HOPMAIBHOTO THCKY B TOUYKAX KOHTAKTY MDK TpyOamu B HEPETHHI, IO

PO3pPaxoOBY€ETHCS;
A, 1 Az —Koe]ILIEHTHU BIANOBIIHO A7 30BHIIIHBOI 1 BHYTPILIHBOI TPYO;
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4
2
R
A = \/3(1—;12) EBJ ,
ne u —koediment [lyaccoHa;

R, — cepenHiil paziyc 30BHILIHBOI TPYOH;
Ry — cepenHiii pajilyc BHYTPILIHBOI TPyOU;
h, — ToBIWMHA CTIHKH TPYOH.
Pigusnns (57) cnpasemmse 1 A, , <6m, .
OcpoOBe 3yCWUIA Ha PYJbOBIA KOJOHII OOMEXKYEThCS 3yCH/UISIM 3allpPeCOBYBAHHS
OJIHI€T TPYOU B 1HIITY
Pa=Puy=0,1Q,,

ne f— xoedirieHT TepTI MiXK 00pPOOTICHUMY TIOBEPXHSMU TPYO O€3 MaIlICHHS!.

9.6.6 Ilpuxuiaj po3paxyHKy eHepronoriMHAK4Y0ro NpucTporo Kouerpykmii A3JIK
[pwuitnsro: Py = 7xkH; R3=0,0285m; hy=0,0015M; mg = 6; Rg=0,025 m; f=0,3;
o, = 1,3 (3a nanumu BunpoOysanb A3JIK).

BuzHavaemo:

Q= - T 17,001
a,f 1303

4 2
A= ,[3(1-0,3) 0.9285 1 _5,75;
0,0015

4 2
Jy= ,[3(1-0,3) 0,025 ) _5 25,
0,0015

BenuunHa HaTsAry Mk TpyOamu B M:

B 6-17,9 5,75 N 5,25
4-3,14-2,1-10°\ 0,0015 0,0015

j =0,0003 m.

ExcriepyuMeHTanbHOI0 TMEPEBIPKOI0 BUKOHAHOI KOHCTPYKII 3 HaBEJEHUMH
JAHUMU OTpUMaHoO 3HaueHHs P, = 8kH.

TEMA 10. HECYUYI CUCTEMUA

10.1 3aranepH1 BiZOMOCTI1
10.2 Pamu
10.3 Ky3oBu
10.4 Kab6inu 1 muiatropmMu BaHTaKHUX aBTOMOOLTIB
10.5 BiOpariis 1 urym
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10.1 3araanHi BizoMocTi

Pama pa3zom 3 3akpiluieHMM Ha HIil Ky30BOM YTBOPIOE HECy4Yy CHCTEMY
aBTOMOOLIIA.

Pama cimy>XuTh OCHOBOIO, Ha SKIA 3aKpiIJICHI JBUTYH, arperatu TPaHCMICIi,
CUCTEMHU KEpyBaHHsS, XOJI0Ba YacTHMHA 1 Ky30B aBTOMOOUIs. BoHa moBuHHa OyTH
JIOCTATHBbO JKOPCTKOIO, MO0 MM Ji€l0 IHEPUIMHUX 1 PEaKTMBHUX HABAaHTAKCHBb
BIJIHOCHE PO3TalllyBaHHS 3aKPIMUICHUX Ha HI MEXaHI3MIB 3aJIMIIAIOCS HE3MIHHUM, a
nedopmairii ky3oBa Oy MiHIMaJIbHUMH.

[Tpy3HaueHHs Ky30Ba — 3aXUCT BOJIS, MAacaKHUPIB 1 Oaraxxy abo BaHTaxy, IO
NEPEBO3UTHCSA, BIJT Ji1 30BHINIHIX YNHHHKIB, 3a0€3MeUeHHS 30epeKeHHs BaHTaXY MpU
Horo mepeBe3eHHI, KOMGOPTAOETBLHOCTI I BOMIS 1 MACAKUPIB, 3aXUCT iX TPH
JOPOKHBO-TPAHCTIOPTHUX MPUTO/AX.

Ky30B BaHTa)KHOTO aBTOMOOUIS CKJIala€ThCsl 3 KaOIHU 1 OKpemoi miaTthopMu
JUIS  BaHTaXy. 3aMICTh yHIBEpCaJdbHOI MJIATPOPMHU  3aCTOCOBYIOTh  TaKOX
Creliaii30BaHi Ky30BU — (yproH, UCTEPHY TOIIO.

10.1.1 Hecyua cucrema

Ky30BH, TOIOBHUM YHHOM JIETKOBUX AaBTOMOOLIIB 1 aBTOOYCIB uepe3 ix
BIJIHOCHO BEJUKI PO3MIpH MO BUCOTI 1 MIUPHHI, BOJOAIIOTH 3HAYHOIO 3TUHAJIBHOIO 1
KPYTHJIBHOIO JKOPCTKICTIO, IO BIUIMBAE HA 3arajibHy KOPCTKICTh aBTOMOOIS.

Pama pa3zom 3 3akpiluIeHUM Ha Hii Ky30BOM YTBOPIOE HECY4y CHUCTEMY
aBTOMOO1IS. 3aJIe)KHO BiJI BJIACHOI YKOPCTKOCTI Ky30Ba 1 MOJATIMBOCTI 3'€qHAHHS
HOTO 3 paMOIO Hecyda CHCTEMa MOJXKE SBJISITH COOOI0 paMy; pamMy 1 Ky30B, CITOTy4YeHI
MK COOOI0 uepe3 MpyKHI MPOKIAJKU; paMy 1 Ky30B, JKOPCTKO 3B'si3aHi Mk CO000
0e3 MpyKHUX MPOKIAAOK abo0 3’€AHaH1 3BapKOIO; HECYYMH Ky30B (3a BIICYTHOCTI
pamu sk Takoi) (puc. 10.1).

YacTka »KOPCTKOCTI Ky30Ba B 3arajibHii JKOPCTKOCTI aBTOMOOUIS 3MIHIOEThCS
Bix 0 mo 100 %; mns nerkoBux aBTOMOOUTIB BoHa ckjangae 30-+65%. Ipukinanom
HECyYoi CUCTEeMH, IPH SKIH 3arajibHa >KOPCTKICTh aBTOMOOUIS BU3HAYAETHCS TIIbKH
JKOPCTKICTIO  pamMH, MOXYTh CIYKUTH BaHTaXHI aBTOMOOWUI, oOJajaHaHI
m1aTGopMoOI0, IO TEPEKUAAEThCSA, 1 BIIKHIHOK KaOlIHOI, B SKUX 3'€IHAHHS
wiatdopMu 1 KaOlHU 3 paMOI0 HE MOXe OyTH JOCTaTHHO KOPCTKHUM, a KabiHa Mae
BIJIHOCHO HEBEJIMKY JIOBKHUHY.

Hecyua cucrema

\ 4 A 4 A 4
Pamua Ky3oBHa PamHoO-Ky30BHa

Pucynoxk — 10.1 — Tunu Hecyuux cucrem

Hecyuuit Ky30B 3a BIACYTHOCTI paMu sIK Takoi 3abe3nedye MiHIMaJIbHY Macy
JIETKOBOTO aBTOMOOLIs abo aBToOyca. [Ipore mpu po3maiapHOMY BUKOHAHHI paMH 1
Ky30Ba CTBOPIOETHCS MOXJIUBICTh OTPUMAaTH psAJ TepeBar: IOHU3UTH PIBEHb
BHYTPIIIHHOI'O IIIYMY BBEICHHSM MPYKHUX MOAYIIOK B MICHSAX KPIMJIEHHS Ky30Ba 1
paMu; CTBOpIOBaTH Ha 0a3i OJTHOTO IIaci aBTOMOOUI 3 pI3HUMHU TUIIAMH KY30BIB Ta

PO3JIUIATH 1 CIIPOCTUTHU MPOIEC CKIIAJaHHS aBTOMOO1JIS.
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Hecyui ky30Bu HaOynu MOLIMPEHHS HA JIETKOBUX aBTOMOOUIAX 3 KOJIICHOIO
6azor0 Mmenme 2600+2800mMM 1 cyxoro macoro Menme 1350+1450kr. Hecyua
CHCTEMa JIETKOBOTO aBTOMOO1JI MOBUHHA OyTH TOCTaTHBO dKOPCTKOIO ISl TOTO, 1100
BUKJIIOUUTH MOXKJIMBICTb: PYWHYBaHHS BITPOBOTO CKJa 1 CKJa 3aJHBOTO BIKHA BiJ
MEepPeKoCy MpH OJHOCTOPOHHBOMY MiAMOMI TEpelHbOi abo 3aJHbOT YaCTUHU
aBTOMOOLIISL IOMKPATOM; 3aKJIMHIOBAaHHS JIBEpEH 1 KPUIIKK OarakHUKa MpHU 3raJlaHuX
BHUIIE TIEpeKOcax; ociaabieHHs 3'€IHAHD 1 MOSBU CKPUIIB.

AHQJIOTIYHUMU MIPKYBaHHSIMH KEPYIOThCS NMPU CTBOPEHHI KaOiH BaHTaXKHUX
aBTOMOO1TiB. BHacmiIOK HU3BKOI KpPYTHJIBHOI JKOPCTKOCTI paM BaHTKHHUX
aBTOMOO1IIB KabiHy BHKOHYIOTH JIOCTaTHBO >KOPCTKOIO, a 3'€THAHHS 11 3 pamoio —
MOJIATIMBHM.

Bumoru, mo craBjsiTbes 10 HecyuMx cucteMm. Hecyua cuctema crpuiimae
BC1 HAaBaHTAXXCHHSI, 110 J1I0Th HA aBTOMOOLIb B YMOBaX €KCIUTyaTallii: HaBaHTa)KEHHS
BiJl Bar' BaHTaXy, MMacaXUpiB, arperaTiB 1 MEXaHi3MiB; CHJIM, 110 BUHHUKAIOTH MpHU
KOJIMBAaHHAX, PO3TOHI, raJJbMyBaHHI 1 TIOBOPOTI aBTOMOOLIIA.

Jlo HECyUOi cUCTEeMU aBTOMOO1JISI CTABJISITHCSL TaKl BUMOTH:

* JIOBFOBIYHICTb, BIJMOBIAA€ TEPMIHY CIIYKOU aBTOMOO1IS;

* ’KOPCTKICTb, 1110 BUKJIIOYAE MOPYIIECHHS YMOB pOOOTH arperariB 1 MEXaHi3MiB
B OyJIb-SIKUX YMOBaX €KCILTyaTallii;

* 3PYYHICTh MOHTAXY CHCTEM, arperariB 1 MEXaHi3MiB, HU3bKE MOJIOKCHHS
IIEHTpa Baru i Majia BaHTa)KHA BHCOTa aBTOMOOLISA, 3HAYHUM XiJI MiABICKU 1 BEIUKI
KyTH TTIOBOPOTY KEPOBAHUX KOJIC aBTOMOOLIS.

10.1.2 HaBaHTaKeHHS, IO AIIOTH HA HECYy4Yy CHCTEMY

HapanTaxeHHs1, 110 MEPEearoThCsl PU MOBUIBHOMY pyCl aBTOMOOLISI O MOTo
HECY4Ooi CHCTEMH uepe3 IMEPEIHIO 1 3a/IHI0 MiJABICKH, CKIAJAl0ThCs 3 Ha-BaHTaKCHb
JUTSl HEPYXOMOTO aBTOMOO1JISI, 0 CTOITh HA TOPU3OHTAIBHIN PIBHIN TUISHIN TIOPOTH,
1 JIOJaTKOBMX HaBaHTAKEHb, IO BUHHUKAIOTh TP HAi3[l OJHOTO 3 KOJIC Ha
HEPIBHOCTI JIOPOTH.

S0 meHTp Baru aBTOMOOLIS JIEKUTh B TUIomuMHI cuMetpii (puc.10.2, a), To
HABAHTAXKEHHS HA KOJIeca MPaBoi 1 JIIBOi CTOPiH OyAyTh OJTHAKOBUMU:

R.=R,=05mg(b/L);
R,=R,=05mg(a/L),

7€ M, —Maca aBTOMOOIS;

a 1 6 — BiJCTaH1 BiJl LICHTpAa Bark aBTOMOO1IS BIAMOBIAHO 10 OCed MepeaHiX 1
3aJIHIX KOJIIC;
L — 6a3a aBToMOO114.
I[Ipy 1BOMY Hecyda CcHCTEMa HaBaHTaXXyBaTUMEThCS CHMETPUIHUMHU
3YCUJUISIMU, 110 BUKJIMKAKOTH 11 3TUH.
Konu oxne 3 KoJiic, HAMpUKIIAA MEPEIHE JIBE, MiTHIMEThCS BIIHOCHO I1HIIUX
IIpU Hai37l Ha HEPIBHICTH JOPOTH, TO BOHO OTPHUMAE JIOAATKOBE HABAHTAKCHHS, a
HABAHTAKCHHS Ha MPOTHJIC)KHE HOMY MpaBe KOJECO BIAMOBIIHO 3MEHIUThCA. [Ipu
IIbOMY BiJI HaBaHTAKEHHS, SKE JlI€ Ha KoJieca aBTOMOOLISA, IO CTOITh Ha PIBHIM
TOPU3OHTAJBHINA  JUISHINI JOPOTH, BHHHUKATUME KPYTHUW MOMEHT BITHOCHO
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N03/10BXKHBOI Oci. BiH BpiBHOBaXXy€ThCSI MOMEHTOM BiJl HABAHTAXKEHHS, L0 € Ha
3a]IH1 KoJjeca.

U.Mm.
Mag
I Rl
RanRnn e | b _ RsmRsn
2
a)
Pucynox 10.2 — Cxema 1151 BU3HAUCHHS HAaBaHTAKEHB, IO JIIFOTh HA HECYUY CUCTEMY

aBTOMOOLIS
a — Ha PieHIll 20pU3OHMANbHI O0PO3I;
0 — npu Hai30i 00HO20 KONleca HA HePIBHICMb Q0POo2U

SKI110 NPUWHATH HECYdy CUCTEMY a0COIIOTHO KOPCTKOIO, TO BUIIAJIKY BIJIPUBY
KoJieca BiJ] MOBEPXHI JIOPOTH BiAMOBIJaTUME BUCOTA HEPIBHOCTI

B f
hy="»,+f,*+B,| 22+,
Sn B3 S3
ne f ., f — OporwH muMH BiINOBITHO MEpEIHIX 1 3aJHIX KOJIC;
f,, f, — pOruH pecop BIANOBIIHO MEPENHBOI 1 3aIHBOT MIJBICOK;

B, B, — Kouis KOJIiC BIANIOBIAHO NEPEIHIX 1 3a/IHIX;
S,,S,, — Kojis pecop BIAIOBIAHO NEPEIHBOTO 1 33 THBOTO MOCTIB.
Sxio Hecyya cuctema He € a0COFOTHO JKOPCTKOIO 1 3aKPYUY€EThCA HA TOBKUHI
0a3u Ha KyT @, TO BUCOTA HEPIBHOCTI

hy=f +f B”+B l+£+
0 wn an n B S (D

n 3 3

Sxmo 3aMiHUTH B I[bOMY BHpasl 3HAuYEHHA jaedopMaliiii Ha MKOPCTKOCTI 1
BianmoBiaHi cwioBi ¢aktopu f =R/c_ , fszB/(CpS), (p:RB/(C¢2), (C¢ —

KyTOBA >KOPCTKICTh HECYYOi CUCTEMH ), TO OTPUMAEMO

2
h, =R L+LB’;+Bn 1 + B32+B” : (58)
C Con S, B, ¢85 2¢,

wn 3

Sxmo h,, po3paxoBane 3a Gopmyinoro (58), Oyzae MeHie abo PiBHO IEIKOMY

3HA4YCHHIO h' HEPIBHOCTI, IO 3aJIKHUTh BiJl SKOCTI Ta CTaHy IOPOTH, TO KPYTHHI
MOMEHT B HECYU1i CUCTEMI

T=0,5RB,

ne R 1 B — BiAMoBimHO HaBaHTa)XXEHHS, 110 MPUITA/Ia€ HA MEHII HABAHTAXKCHUU 3
MOCTIB, 1 3HaY€HHS KOJIii I[bOr0 MOCTA.
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Sxmo x h, Oyne Gimpme h', To He BinOyBaTMMeThCS BiApUBY Kojieca Bij
JIOPOTH, 1 KpyTHU MOMEHT B HECY4Yil cuCTeMi

T =0,5RBh'/ h,.

Bucoty HepiBHOCTI h mpu po3paxyHKax BapTO MpUHAMATH JUIS JIETKOBUX
aBTOMOO1TIB piBHOIO £20CM, a st BaHTaKHUX + 30cMm.
J7is aBTOMOOUTIB 3 KOPCTKOIO IIPU KPYyUEHH1 HECYUOI0 CUCTEMOIO TIPH M'SAKHX

migBicui 1 muHAX (1erkoBi aBToMoOULII 1 aBTOOycHW) BimHOmIeHHS B, / (20(/)) y

piBHsSHHI (58) Haa3BUYAHO Maje, 1 BIUIUB HEPIBHOCTEH IOPOTH B OCHOBHOMY
KOMIICHCYEThCS 32 paxyHOK nedopmanii muH 1 miasicku. Ilpu npomy mMoxke matu
Miciie BUTNIAAOK, kKoo 7 =0,5RB. Y BuUmaaKy MOAATIWBOI MPU KPydeHHI HECYYOi
CUCTEMH TpPH BIJIHOCHO >OPCTKIM mMiABICIl (BaHTaXHI aBTOMOOLI1) BiJHOIIECHHS

Bﬂ/(ZC(ﬂ) y ©Oararo paziB Ouible, 1 HEPIBHOCTI JOPOTU B OCHOBHOMY

KOMIICHCYIOTBCS 32 PaXyHOK MOJIATIMBOCTI Hecydoi cucteMu. [Ipu oMy BHITQJIOK,
ko T =0,5RB 3a3Buyaii He MOKE MaTH MICIIA.

Ha ocHOBI BUKIAIEHOr0 pO3pI3HAIOTH JBa MNPUHIIMIIOBO BIAMIHHUX THUIU
HECYYHX CUCTEM: KOPCTKUX 1 NOJIATIMBUX MPU KPYUECHHI.

JI71s1 HaAOUIBII PO3MOBCIOXKEHOTO BUMIAJKY, KOJIM HaBaHTAXXEHHS Ha MEpeaHii
MICT MEHILIe, HDXK Ha 3aJHI{A, 1 NepedaHe JiBe Kojeco OyJie MIAHSATO HEPIBHICTIO

JOpOTH, HaBAaHTAXXEHHS Ha KoJieca MPH KOPCTKIA MpU KPYUYEHHI HECYYid CHUCTEMI
(T =0,5RB) cknamyTs:

Rnnzo;
b
R =mqg—;
nin (lgL
3n_& a+b—=|;
2L B,
R31:&g a_an !
- 2L B

3

a MpHU NMOAATIIUBIN NPU KPYUEHH] HECYUi1l cCUCTEMI (T = O,5RB(h' ! h, )) )

m,2 b h'
——ag2|]1-—
gL h

o

[EEN
o
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g
N
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v
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[lig gac pyxy aBTOMOOUISI IO HEPIBHINA OPO31, B pe3yibTaTi AUHAMIYHOL Jii,
HAaBaHTa)XCHHA Ha Kojieca 30UIbLIYIOTHCS, TPOTE MUISTHKU MOTAHOI TOPOTHU 1 BHCOKI
HEPIBHOCTI BOMAIM MEpei3auTh 3 HU3bKOI IIBUAKICTIO. ToMy BepTHUKalbHI
NPUCKOPEHHS MiIpecopeHol YaCTUHU aBTOMOO1IS B HAHECTIPUATIMBIIINX YMOBaX HE
NEePEeBUIIYIOTh 2,50, a 3aKpy4yIOUHil MOMEHT ISl aBTOMOOLIS MOBHOI Macu piBHHIA
m,gbB, /2L.

BuBeneni Buie CHIBBIIHOMICHHS IS 3aJie)KHUX  IMIJBICOK  MOXYTh
3aCTOCOBYBAaTUCh 1 JJsi HE3aJEKHUX MIJBICOK, SKIIO 3aMICTh KOJii pecop S
BUKOPUCTOBYBATH KO0 B 1 BiAMOBIZHO mepepaxoBaHi 3HAYEHHs KOPCTKOCTI C,

NPYKHUX EJIEMEHTIB.

10.1.3 KpyTuabHa i 3ruHaJIbHA )KOPCTKOCTI HECY40i CHCTEeMHU

3MaTHICTh HECYYOi CHCTEMH YMHUTH OTIp pOOOYNM HaBaHTAXKEHHSIM, 110 JIIOTh
Ha HEl, XapaKTepU3YyEThCs MPU 3THUHI 3HAYEHHSIM MaKCHMAIbHOTO MPOTHHY, a MpHU
KPYYEHHI — KyTOM 3aKpydyBaHHs Ha JOBXHHI 0a3u. [IpoTe oTpumani B pe3yibTari
po3paxyHKy a0o0 BUIPOOyBaHHS Ha CTEHAlI MAaKCUMaJbHUW TIPOTUH 1 KYT
3aKpy4dyBaHHS Ha JOBXKHHI 0a3u HE MOXKYTb OyTH BUKOPHUCTaHI JJis MOPIBHSHHS
JTAHOT HECYUYOl1 CUCTEMU 3 HECYUYMMHU CUCTEMaMH aBTOMOOLIIB, SIKI MAalOTh 1HITY 0a3y i
1HIIIE HOMIHAJIbHE HABAHTAXKECHHA. TOMY BBEJICHI MOHSTTS KPYTWIBHOI 1 3rHHAIBHOI
KOPCTKOCTEN 1 TUTOMHUX JKOPCTKOCTEH.

Kpymunvua swcopcmkicms siBisie 00010 KPYTHHUH MOMEHT, HEOOXITHUM IS
3aKpy4yyBaHHS CUCTEMH HAa OJMHMYHHUNA KyT Ha JOBXHHI 0a3u aBTOMOOLISA, abo
BITHOILIEHHS! KPYTHOTO MOMEHTY J0 OTPHMMAHOTO KyTa 3aKpydyBaHHS Ha JTOBXKHHI
0a3u. OguHUI BUMIPIOBAaHHS KPYTHIIBHOI XOpcTKocTi HMm/ .

3eunanvua socopcmkicmy ABIsSIE COO0I0 HABAHTAXKEHHS, HEOOXITHE ISl 3THHY
CUCTEMU 1 OTPUMAHHS OJUHUYHOI CTPIIM MPOTHHY, 00 BIIHOIIEHHS HABAHTAXEHHS
70 BHUKJIMKAHOTO MaKCHMaJbHOTO MporuHy. OAMHWIA BHUMIPIOBAHHS 3TUHAIBHOI
)opcTkocTi H/mm.

Ilumoma xkpymunvna oicopcmricmy  BianoBinae 3HaueHHro GJ. s

3aKpy4yBaHOTO CTEPKHS 1 SBISE COOOK KpPYTHUM MOMEHT, HEOOXITHUW ISt
3aKpy4dyBaHHS JUISTHKA CHUCTEMH OJWHHWYHOI JOBXXKWHM Ha OJWHWYHHA KyT, abo
BIJTHOIIICHHS KPYTHOTO MOMEHTY JI0 OTPHMMAHOTO KyTa 3aKpydyBaHHS Ha JIOBXKWHI
0a3u aBTOMOOLIS, MOMHOXKEHOro Ha ©0a3zy. OJuHULA BUMIPIOBAHHS MHTOMOI
KPYTHIIBHOI sxkopcTkocTi HMm?/°

Ilumoma 3eunanvua copcmxicmo BiAnoBifgae 3HayeHHo EJ nns Oanku 1
aBJIi€ COOOI0 HAaBaHTAXEHHS, HEOOXIHE JJIA 3TUHY JUITHKA CUCTEMHU OJUHUYHOI
JTOBKHHU JIJI1 OTPUMAHHS OJWHUYHOI CTPIIM MPOTHHY, a00 BIJHOIICHHS
HABAHTAXKEHHA JI0 OTPUMAHOTO MAaKCUMAaJIbHOTO MPOTHUHY, TOMHOKEHOTO Ha 0a3y B
TPEThOMY CTemneHl (TmporuH Oanku MPsSMO MPOMOPIIMHUA TPETHOMY CTEIEHIO
JTOBKHUHU TPoJiboTy). ONMHHI BUMIPIOBAHHS TWUTOMOI 3THHAIBHOI >KOPCTKOCTI
Hw®/mm.

[Ipu cTBOpEHHI HECYYOi CUCTEMH MPArHyTh 3a0€3MEeYUTH HEOOXIAHHUM CTYIIHb
AKOPCTKOCTI (200 MOJATIMBOCTI) 1 TEPMIH CIIy)KOHM, HE MEHIIMI TEPMIHY CIIyKOU
aBTOMOOLIS B LIJIOMY MPU MIHIMaJIbHIA Maci CUCTEMH.
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10.2 Pamu

10.2.1 KoHcTpyKuisi paM JerkoBUX aBTOMOOLIIB

VY 3B'S3Kky 3 TEHIEHINIE€I0 3MEHIICHHS BHUCOTH JIETKOBUX aBTOMOOLTIB
3aCTOCOBYIOTh TepeBaXHO mnepudepiiii 1 X-momiOHI pamu, IO J03BOJISIOTH
OMYCTUTH PIBEHb MIAJIOTH HI)KYE BEPXHBOI IUIOIMIMHM paMU Yy BCIX HEOOX1THHX
MicCIIsiX. Y pa3l BUKOPUCTaHHS APaOWHOIIOAIOHUX paM JJIsl HOHMKEHHS PIBHS IT1JIJIOTH
BHUCOTY CIYEHHS iX JIOH)KEPOHIB B HEOOXITHUX MICIAX 3MEHIIYIOTh 3a PaxyHOK
30UIBIICHHS IITUPUHHU.

llepugpepitina pama 306paxkena Ha puc. 10.3, a. Ha Burmsiai 3sepxy B cepeaHin
YacTMHI BOHA pO3IIMpPEHa, a IO KIHIAX 3BY)KEHA; BIJACTaHb CIEpPeNy MIXK
JIOHXEPOHAMHU BU3HAYAETHCS KOMIE€I0 1 MAaKCUMaJIbHUM KyTOM TOBOPOTY MEPEIHIX
KOJIC, a 33a]y — KOJIE 3aAHiX Koiic. JIOHXEpOoHW CIONydeHi AeKUIbKOMa
nonepeunHamu. [lepeani ,,medi” JOHXKEPOHIB PO3MILIYIOTHCS MOMEpPEay MOXHIOl
YaCTHHH MIJJIOTH, B 30HI MEPETOPOAKU MOTOPHOTO BIJCIKY, a 3a/IH1 — 1] M1JCTaBKOIO
3aJIHBOTO CUJIIHHA. ,,Ilmeul” MOXyTh OyTH BHUKOHAHI SIK OKpEMI JIeTajl, CHOJy4YeHl
3BapKOI0 3 TMEPEIHIMU, CEPEIHIMH 1 3aJIHIMU YaCTUHAMU JIOHXKEPOHIB, a00 MOXKYTh
OyTH BiIITAMIIOBaHI Pa3oM 3 JJOH>KEPOHAMH.

Ha Burnsai 30oky nepudepiiiHa pama, sSK 1 1HIOI THUOW paM  JIETKOBUX
aBTOMOO1TIB, Ma€ BUTMHHM B 30HAaX IEPEAHIX 1 3aHIX KOJIC I 3a0e3meyeHHs
NEepPEeMIIICHHS] HUXHIX BaKENB TMEPEHbOI 1 3aJIHbOI HE3AJIeKHUX MIABICOK abo
HEpO3pi3HO1 Oasku 3aHbOro MocTa. [Ipu 3acTocyBanHi nepudepiitHoi pamu MUpUHA
1 BUCOTa TYHEJIO JJII KapJaHHOTO Baja 1 TpyO CUCTEMHU BUITYCKY ra3iB MiHIMaJbHI,
pOTE IMPHUHA MMOPOTiB OlIbIIA, HIK TP BUKOPUCTAHHI paM 1HILKX THIIIB.

X-noxi6na pama (puc. 10.3, 6) siBisie co00I0 KOPOTKY TpyOy, IO JIEKUTH B
IUIOLMHI CUMETPIl aBTOMOOUIS 1 MEPEXOAUTH CIIepey 1 33a1y Y BUJIKH, SIK1 CITy’KaTh
criepedy AJis PO3TalllyBaHHs CHJIOBOTO arperary, a 33aay — 3aIHbOTO MOCTa.

Kapnannuii Banm mnpoxoauTh BcepeauHl TpyOuyacToi yacTuHM pamu. KiHii
NepeHboi 1 3aJAHbOI BHUJIOK CHOJY4Y€HI JEKIJIbKOMa MONepeYruHamMu, U1I0
BUKOPUCTOBYIOTHCS JUIsl YCTAHOBKH TMEPEIHBO1 1 33THBOT M1ABICOK.

TpyOuacta yacTiHa pamMu poO3TalllOBaHa B 30HI HIT MacaXWUpiB, IO CUASITH HA
3aJIHBOMY CHIHHI 1 HE MEPEIIKO/KAE MOHUKEHHIO PIBHS MIJIOTH MO CTOPOHAX BiJl
Hel.

[Ipu X-momiOHI pamMi MmUpUHA 1 BHCOTAa TYHENIO BEJIWKI, a IIUpPUHA
BHUCTYNAIOUMX TIOPOTIB BIJHOCHO HEBEJMKA, XO04Ya 3 MIPKyBaHb O€3MeKku y pasi
JIOPOKHBO-TPAHCIIOPTHUX TMPUTOJ BUMAra€Tbcs 3a0€3MEUCHHS TIEBHOI KOPCTKOCTI 1
MIIIHOCT1 MOPOTB.

Hpabunononiona pama (puc. 10.3, 6) ckiamaeTbcss 3 JBOX MapajeIbHUX
JIOHXEPOHIB, CIIOJIYYEHUX MK COOOI0 JeKiIbKOMa MornepeunHaMu. JJisi 3MeHIIeHHS
BUCOTU MIAJIOTM B HEOOXIIHUX MICUSAX BHUCOTY JIOHXEPOHIB 1 MONEPEUUHU
3MEHIIYIOTh NUIAXOM 30uUTblieHHs mupuHu. [lpu npabunHonomiOHI pami BHcOTa
PIBHSI TJUIOTH HaJ TMOBEPXHEI0 JOPOrd He Oylie MiHIMalIbHOIO, TYHENb MAa€ JIyKe
HEBEJIMKY BUCOTY 1 IIMPUHY, @ BUCTYIIAI0U1 IOPOTU MOXKYTh OyTH BiJICYTHIMH.

Jlnst mopiBHsHHES Ha puc. 10.4 300pakeHO CIYEHHS MO OCHOBAX KYy30BIB JIJIS
TPHOX THUIIIB PO3MVISIHYTUX paMm. BiacHa maca paM BCIX TPhOX THIIB MPUOIHU3HO
OJTHAKOBa, SIKIO PO3TIISAIATH X Pa30M 3 KPOHIIITEHHAMU KPITIJICHHS Ky30Ba.
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Pucynok 10.3 — Pamu j1erkoBux aBTOMOOLIIB
a — nepughepivina,; 6 — X-nooibna, 6 — 0paburonodiona

He3anexxHo Bix TUMy paMu NOpHHANMHI Bl TONEPEYMHU BHUKOHYIOTH 3
BEJIUKOIO KPYTUIIBLHOIO dKOPCTKICTIO (OJIHY, pO3TAllIOBaHy MPUOIU3HO B IJIONMIMHI OCi
MepeIHIX KOJIIC, a 1HITY — B IUIOMIMHI OCl 3aIHIX KoJic). s oTpuMaHHs HEOOX1THOT
KPYTHUJIBHOI dKOPCTKOCTI OCHOBHI HECYUl €JIEMEHTH paM (JIOHKEPOHH, MOMEPEUNHHU 3
BEJIUKOIO KPYTHJIBHOI JKOPCTKICTIO 1 ,,JUledil”’) MarOTh 3aKpUTI CIYEHHS 1
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CKJIaIal0ThCA 3 JIBOX HITAMIIOBOK KOPHUTOMOMIOHOTO Mpo(isito, BCTABICHUX OJHA B
1HITY 3 PO3'€MOM Y BEPTHKAIbHIN IJIOLIUHI 1 3’€JHAHUX JYTOBOIO 3BapKOIO.

EnemenTn pam, He mpu3HayeH1 A1 repeadi KpyTHOTO MOMEHTY (TIoTiepeynHa,
IpU3HAYCHa IS KPITUICHHS CHJIOBOTO arperaty, KiHIll JOH)KEPOHIB 3a OCHOBHUMH
MONepeYMHAMU TOIIO) SIBJISIOTH COOOI0 IITAMIIOBKH BIAKPHUTOIO KOPHUTOIOMIOHOTO
npodiro.

[Ipu 3acTocyBaHHI 3aKpUTHUX CiY€Hb HECydYi €JIEMCHTH 3 €IHYIOTh JTYTOBOIO
3BapKoO¥0.

Pucynoxk 10.4 — CiueHHs1 OCHOBHU Ky30Ba MPU pamax pi3HOTO TUITY
a — nepughepitina, 6 — X-nooibna, 6 — 0pabunonodiona;
1 — mynenv, 2 — nionoea, 3 — nopie; 4 — noHaHcepon pamu

10.2.2 KoHcTpyKIlisi paM BAaHTAKHUX aBTOMOOLITIB

Ha BaHTaxxHuUX aBTOMOOUIAX MailXke BHUKIIOYHO 3aCTOCOBYIOThH paMu
npabunonoaionoro tumy (puc. 10.5), mo cki1agarThes 3 mapaieibHO PO3TAIIOBAHUX
HITAMIOBAaHUX JIOH)XEPOHIB BIIKPUTOI'O KOPUTOMOAIOHOTO MPOdUII0 3 TOBEPHYTUMU
BCEpEIMHY MOJHIISIMU 1 TOTIEPEYHH, IO iX 3 €AHYIOTb.

CiueHHs JIOH)XKepOHAa Mae HauOUIblly B cepeAHidl yacThHi pamu. Bucora i
IIMPUHA TIOJIMIIH 3MEHIITYIOTHCSl B TIEPEIHBOMY 1 3aJHBOMY KIHIISIX paMU BIJIOBITHO
70 eMIOpH 3TUHAJIBHUX MOMEHTIB. [Ipy 1mbOMYy BepxHS TMOJHMIIS JIOHXKEPOHA Ha
BUTJISAII 300Ky 3a3BHMYail BUKOHYETHCS PIBHOIO IO BCIM HMOro JOBXHHI, 1HOMII 3
MICIIEBUMHU 3BY>KEHHSAM B HeoOXimHux Micisix. llupuHy pamu 1mo MOKIHMBOCTI

pOOJISATH MOCTIMHOIO IO BCIil TOBXUHI. 3 MPAaKTUYHUX MIPKyBaHb BOHA MPUHAMAETHCS

. 1 g . .
piBHOIO  865"°MM. Vmidikamis pam 1o ImMpHHI J03BONAE  3a6e3MEUNTH

B3a€MO3AaMIHHICTh TEPEAHIX 1 3aJHIX MOCTIB, momepeunH, kabiH Tomo. Kpim Toro,
IpPU MOCTIWHIA IMPUHI PaMH CIPOILYETHCS IITAMITyBaHHS JIOH)KEPOHIB 1 B HUX HE
BUHUKAE J0JIATKOBUX KPYTHUX MOMEHTIB. B 0coO/MMBUX BUMajKax, 11100 HE BUMTH 3a
MeX1 BCTAHOBJICHOI JJI1 aBTOMOOWUIIB rabapuTHOI WUPUHU (2,5M), IIUPUHY paMH B
nepeHii ado 3a/Hii 11 YaCTUHI 1HOJI JOBOAUTHCS POOUTH MEHIIIOI BKAa3aHOI BHIIIE
BCJTUYMHM.

Pa3om 3 miramMnoBaHUMM 3 JIMCTA JIOH)KEPOHAMM Ha BAHTAKHUX aBTOMOOISX
0COOJIMBO BEIMKOI BAaHTAXOMITHOMHOCTI B SKOCTI JIOH)KEPOHIB, BHUXOMISYH 3
TEXHOJIOTIYHUX 1 EKOHOMIYHUX MIpPKyBaHb 3aCTOCOBYIOTH MpOKaTHI mpodiml —
mBesepu. Maca Takux JIOH)XXEPOHIB OUIbINA, HDK Yy JIOHXKEPOHIB, IMITAMIIOBAaHUX 3
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JUCTOBOTO MaTepialy, aje MeXaHI4Hl SKOCTI Marepiaqy KaTaHOTO MpOoQiIio Ieno
BHIII1, HDK JINCTOBOTO.

X e

R

Pucynox 10.5 — JlpabunononiOHa pama BaHTaXHOTO aBTOMOOLIIS

[TomoxeHHsT TIOMEPEYNH 10 JOBXKHHI paMH 3aJICKUTh BiJ PO3TaIlyBaHHS
arperariB 1maci, ka0inu, miargopmu Toio. [lepeBaxkHO 3aCTOCOBYIOTHCS MOJATIUBI
OpU KPYYEHHI TMONEPEYMHH BIAKPUTOrO MNPOQUIK0, BUTOTOBJIEHI METOIOM
MITAMITyBaHHSI 3 JIMCTOBOTO Martepiany. B nmeskux Bumagkax sl 3abe3medeHHs
MIHIMQJIBHO HEOOX1THOT )KOPCTKOCTI pamMH MpPU KPYUEHHS 3aCTOCOBYIOTh MONIEPEUUHU
3aKpuTOro nmpodinto, 3a3Buyail 3 kpyriaux Tpyo6. CiueHHs MonepeyrH BU3HAYAETHCS
SK TIIOYMMHU Ha HUX HaBaHTAXKEHHSIMU, TaK 1 3pyYHICTIO KPITUICHHS pO3TAIlIOBAaHUX HA
HUX arperaris.

JIns miABUIEHHS JKOPCTKOCTI paMH MpPH JlaroHaJIbHUX JedopMariisx B
TOPU3OHTAJBHINA TUIONIMHI MICHS TNPUETHAHHS TIONEPEUYMH JO JIOH)XEPOHIB
MOCHUJTIOIOTHCS KOCHHKaMH 200 PO3KOCAMH.

VY pamax BaHTaXHUX aBTOMOOUIIB MONEPEUYMHU 3a3BUYAN TMPUEAHYIOTH [0
JIOHKEPOHIB 32 OMOMOTO10 3akyienok (puc. 10.6). 3akienkoni 3'€1HaHHS JOCTATHHO
MOATIINBI 1 COPHIIOTh BUPIBHIOBAHHIO HAIPYKEHb, 1[0 MA€ BEIMKE 3HAYCHHS IS
MOTATIIMBUAX TP KPYUCHHI HECYUHUX CHUCTEM.

1
E/é Va

N

Pucynox 10.6 — [Ipuknaam 3akIenKoBUX 3’ €JHAHb MTOTIEPEUNH PI3HOTO CIYEHHS 3

JIOHKCPOHAMM:
1 — nonepeuuna; 2 — nonarcepon
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10.2.3 Marepiayiu A5 BUTOTOBJICHHS paM

Martepian 1ysi BUTOTOBJCHHS paM JETKOBUX 1 BaHTaXHUX aBTOMOOLIIB
NOBUHEH MaTH HEBEIMKUI BMICT Ae(PIIMUTHUX JETYIOUMX MaTepiaiiB, JOCTaTHBO
BHCOKY MEXY TEKy4OCTI 1 BUTPHMBAJIOCTI, HU3bKY UYTJIMBICTh JIO KOHIICHTPATOPIB
HaIpy>KeHb, 100pe MTaMITyBaTUCA B XOJIOAHOMY CTaHi, 3BapIOBaTUCh (JJI KIENaHUX
paM IIe¢ Ma€ 3HAYEHHs MPU BUKOHAHHI PEMOHTHMX ormepainii). Takum BuMoram
BI/IMOBIAIOTHh MAJIO - 1 CPEAHBOBYTIICIICBI HU3KOJIETOBaHI CTaJIl.

JIJisi BUTOTOBJICHHSI paM JIETKOBUX aBTOMOOUIIB BUKOPUCTOBYIOTH BYTJICIIEBY
KOHCTPYKIIHHY cTaiib 20 (OKpiM HAWOUIBII CKJIAJHUX TMONEPEUYUHH 1 KPOHIITEHHIB,
JUISL SIKAX BUKOPHCTOBYIOTH cTainb 08 miust TiamOOKoi BUTSKKHM). JIoHXKepoHHW 1
MOTIEPEYNHN BUTOTOBIISIOTH 3 JINCTOBOTO MaTepiany TOBIUHOO 3,0 +4,0MM.

Jl7is BUTOTOBJICHHSI paM BaHTa)XHUX aBTOMOOUIIB BHKOPHUCTOBYIOTH Majio - 1
cpenHboByTIIEeBl 1 HU3KoeroBani ctam 25, 30T, 15T'HOT 1 T.4., mpu HEOOXiTHOCTI
13 CHemiaIbHOI0 TEPMOOOPOOKOI0, IO A03BOJSE CIPUIMATH BEJIHKI HANPY>KEHHS B
eJIeMEHTaX paMHu 1 TUM CaMUM Ja€ MOXKJIMBICTh 3MEHWIMUTH i1 macy. Hanpuxnan,
ctocoBHo ctam 30T, Hopmamizalis MiABUILYE THUMYACOBHM OIIp PO3PUBY BIJ
450MIIa (HB 156) no 480+620MIla (HB 170), To6T0 Ha 6,5+38%. JlomxepoHu
BUTOTOBJISIIOTH 3 JIUCTOBOIO Marepialy 3aBTOBIIKM S5+9MM  3aJeXHO BiJ
BaHTAXKOMIAHOMHOCTI aBTOMOO1JI.

10.2.4 3agaui po3paxyHKy paM NpH KOPCTKIil i MOAATINBIN NPU KPy4eHHI
Hecyuiii cucremi

JIst IeTKOBUX aBTOMOOUIIB 3 KOPCTKOIO MPU KPYUEHHI HECY4YOH) CHUCTEMOIO
3aBJIaHHS PO3PAXYHKY IOJISATA€ B HACTYITHOMY:

1.y Bu3HAYEHHI MPOTHWHIB paMU IMiJ J1€I0 HOMIHAJBHOTO HaBaHTAXEHHS
(cumeTpuuHe HaBaHTaKeHHs). [Ipy 1bOMYy NpPOTWHM HE TOBUHHI TEPEBUIILYBATH
3Ha4Ye€Hb, W10 3a0e3MeuyloTh 30€pEeKEHHS 1 CIpaBHY [0 YacTHH Ky30Ba, 1
BCTAHOBJIEH] MPU CTEHJOBUX BUIIPOOYBAHHAX paMU BUIPOOYBAHOTO B €KCILTyaTallli
aBTOMOOLISA-TIPOTOTHILY;

2. B 00UYMCIIEHH] KYTIB 3aKpy4yBaHHS paMH IPU MEBHOMY 3HAYEHHI KPYTHOTO
MOMEHTY, IO i€ Ha JUISHII MK TIOTICPEYHUMH TUIONTUHAMM OCEH TepeaHiX 1 3aaH1X
KoJic (KOCOCMMETpUYHE HaBaHTakeHHs). KyTu 3akpydyBaHHS HE TMOBHHHI
NEPEeBUILYBaTH 3HA4YCHb, 110 3a0e3MeuyroTh 30€peXEeHHsS 1 CIpaBHY JiI0 YacTUH
Ky30Ba, 1 BCTAHOBJIEHI TpPU CTCHIOBUX BHUIPOOYBAHHSIX pamMH aBTOMOOLIS-
IPOTOTHILY.

Bubip B SIKOCTI pO3paxyHKOBOTO HaBaHTAXEHHSI CHJIM Baru MacakHpiB, a HE
CWJIM Bard Ky30oBa B 300pi 1 KOPHCHOTO HABAHTAXKEHHS MOSICHIOETHCS THUM, IO
nedopmailii Hecy4oi CUCTEMH BiJl CUJIM Baru BJIACHE Ky30Ba MOXYTh OyTH BpaxOBaHI
1 KOMIICHCOBaHI NMPU BUTOTOBJICHHI Ky30Ba 1 BCTAHOBJICHHI HOTO Ha pamMy, TOMY
HEOOXI1JHI 3a30pM B Mpopi3ax JABEpe 1 BIKOH BU3HAYAIOTh TIIBKH CHJIOK0 Baru
nacaxupiB. OCKUTbKH 3a1€XKHICTh MK J1ePopMalisiMH 1 KpDyTHUM MOMEHTOM JliHiiHa,
TO 3HAUYEHHS PO3PAXyHKOBOI'O HaBaHTaXeHHs HeicToTHe. IIpoTe Hecyui cucremu
JISTKOBUX aBTOMOOLTIB OIIBIIIOrO 1 BUIIOTO KJACiB MPUHHSATO BI/IHp06OByBaTI/I npu
KpyTHOMY MoMeHTI 3kHwm, 1o 3a6e3neqye JIOCTAaTHIO TOYHICTh pesyanaTlB 1
HOTIEPEIKY€E MOKJIMBICTh MEPEBUIICHHS MEXI MPYXKHOCTI 1 CIOTBOPEHHS KIHIIEBUX
pe3yJbTaTIB.
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JIisi BaHT@XHUX aBTOMOOUIIB 3 TMOJATIMBOK TIPH KPYYEHHI HECYUYOIO
CHCTEMOIO 3aBJIaHHS PO3PAXyHKY MOJISTAa€ B HACTYITHOMY:

1. V BU3HAUEHHI HaINpyXeHb, IKI BUHUKATUMYTh B €JIEMEHTAaX paMu MpH pyci
aBTOMOO1JIS 3 TIOBHUM HaBaHTA)XCHHSM I10 PiBHIM J10po31 3 ApiOHUMH HEPIBHOCTSIMU
(cuMeTpuyHE HABAaHTAKEHHS) Ta JOCUTh BHCOKOKO IIBUAKICTIO, KOJHM IOTPIOHO
BpPaxOBYBATH JIMHAMIYHY JI1F0 HABAHTA>KEHb;

2. B oOuuncieHHl Hanpy»XeHb, SKI BUHUKATUMYTh B €JIEMEHTaX paMH IpHU
HU3bKINA MIBUAKOCTI PyXy aBTOMOO1JI 3 MOBHUM HaBaHTaKEHHSIM, KOJIU OJHE KOJIECO
MEHIII HaBaHTaXXEHOTO MOCTa MEPEKOUYEThCS 4Yepe3 HEpIBHICTh 3aBBUIIKA 30cM
(KOCOCMMETpPUYHE HABAHTAXKEHHS).

Jlnig Toro, uo0 He TUTPKU OLIHUTH 3arajbHy MOAATIUBICTh paMH 1 Jif04l B HiA
Hamnpy)KCHHs, ajlieé 1 BUABUTU HeOe3NMeyHi Micug pi3kol 3MiHM Aedopmariil 1
HampyXeHb Ta TEMMN iX 3MIHM MO JOBXHHI paMH, 3HAYCHHS MPOTHHIB, KYTIB
3aKpy4yBaHHS 1 HAMIPYKEeHb CII1J] PO3PAaXOBYBATH AJIS PsiIy TMOMEPEUYHUX TUIOIINH, IO
MPOXOJSATh Yepe3 XapaKTepHI1 TOUKU (MICLSI IPUETHAHHS TTONEPEYMHHU, 3MIHH BUCOTH
a00 MIMPUHU CIYEHHS JIOHKEPOHA, MPUKIaJaHHS HABAaHTAXKEHb TOIO). Pe3ynbratu
pPO3paxyHKy JOLUUIBHO MOJABAaTU y BUTJIISl €MIOP MPOTHHIB, KYTIB 3aKpy4yBaHHS 1
HaIPY>KEHb IO JIOBXKUHI paMHu.

JUist po3paxyHKy paMmy MNpUHAMalOTh IUIOCKOIO, JIOHXKEPOHU 1 TOMEepEeYMHU
3aMIHIOIOThCSL CTepKHAMH. KyTh B 3'€lHaHHSIX pamMu NPUNMAIOTh >KOPCTKUMH.
BBaxkaroTh, 110 CTEpKHI, K1 3aMiHIOIOTh €JIEMEHTH paMH, MAlOTh MOCTIHHI MOMEHTH
1HepIlii Ha BCIM JOBXHMHI MIX By3JaMu (UM XapaKTEPHUMHU TOYKAMH), JUISI HOTO
MonepeHh0  3HAWJIEHI 3HAYEHHS MOMEHTIB IHEpIl  BIAMOBIIHUM  YUHOM
YCEepPEAHIOIOTb.

Po3paxyHok Ha cUMETpUYHE HAaBaHTAXEHHSI (3TMH) MPOCTOi IPaOMHONOAI0HOT
pamMu ToJiira€ 'y BU3HAYEHHI NPOTMHIB 1 HAmpyXeHb B JIOHXKEPOHaX, IO
PO3IIIAIAI0THCS SIK €JIEMEHTapH1 OaJIKu.

[Ipu po3paxyHKy Ha KOCOCUMMETPHUYEHI HABAHTAKEHHS (KPYYEHHsI) pama, 110
CKJIaJIa€ThCsl 3 JBOX JIOHXKEPOHIB, 3B'A3aHUX JCKUJIBKOMA ITONEepeYMHaAMU, Oyjie
SBJIATH COOOI0 CTaTUYHO HEBM3HA4YHY cuctemy. CuioBi (akTopu, MO IiIOTh B
eJIEMEHTaX CTaTUYHO HEBU3HAYHOI cHCTeMH (1 KyTH 3aKpy4dyBaHHS), MOXYTh OyTH
BU3HAYCHI PI3HUMH METOJAMH, 110 BUKIAJAIOTHCS B Kypcax OMOpY MarepiaiiB, siKi
MOB'A3aHI 3 TPOMI3AKMMU 1 TPYAOMICTKUMHU oOuHclieHHsaMH. [Ipore mpu meskux
MPUMYIIEHHAX PO3PaXyYHOK MOKe OyTH 3HAYHO CHPOIIEHUH. AKIO NPUITyCTUTH, 110
nedopmarlii 3ruHy B €JIeMEHTaX paMy Malll B MOPIBHAHHI 3 ehopMaIlisiMu Kpy4IEeHHS,
TO MO’KHA CKOPHCTATUCS HACTYITHUM HAOJIMKEHUM METOJIOM.

Ha puc. 10.7 300paxkena cxema ApaOUHONOMIOHOT paMu, HaBaHTAXKEHOT
cuiamMu R, mpukiiaJieHuMH B TJIOIMIMHAX OCEH MEepPeIHIX 1 3aHIX KOJTIC.

Sx BUMIMBaE 3 CXEMH, 3HAUCHHS KyTa 3aKpydyBaHHS BCiX IOTICPECUYUH
onmHakoBe. KpiM TOro, BiTHOIICHHS KyTa 3aKpydyBaHHS JO OJUHHUIN JOBXKUHH JIJIS
MOTNEPEYMHU 1 JIOHKEPOHIB TAaKOX OAHaKoBe. ToMy KpyTHI MOMEHTH B OKPEMHX
eJIEMEHTaX paMu MPOMOPIIIHI X KOPCTKOCTI MPU KPyUEHH1, TOOTO

T, T, .0, T, T,.....T,=J ;i iid T oS i g (59)
ne T\, T, — kpyTHi MOMeHTH B nonepeunHax |, 11...;
J;+J,;, — MOMEHT 1HepLli Ipu Kpy4yeHHi ciueHHs nonepeuud I, 1l ...;
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T,,T, — KpyTHUI MOMEHT B JIOHXKEPOHI, 1110 Ai€ Mix nonepeurHamu I, 1 11, 111 11

J ,J., — MOMEHT iHepIli IpU KPYyUYECHHI CIYEHHS JJOHKEPOHA MIXK IOIIepEeYNHAMU
Fall ...

Pucynok 10.7 — Cxemu nedopmaiiii pamu mij Ai€r0 CUJl, MPUKIAJACHUX B IUIOMIKHAX

ocell epeHiX 1 3a/IHIX KOJIIC MPU KOCOCUMETPUYHOMY HAaBaHTAKCHHI:
| =V — nonepeuunu; 1 — 5 — dinanku 10HIHCEPOHIE

Ko po3iTHYTH pamy IO IIOMHKHI cuMeTpii (puc. 10.8), To BIIIMB ONMKHBOI
BIJIKUHYTO1 YACTUHH MOX€ OyTH MOKa3aHUW KPYyTHUMU MOMEHTAMH, 1 TONEPEYHUMU
CHJIaMH, IIIO JIFOTh B IUIOIIHMHI CIYCHHS.

- —_— L P
_ R - - ;| R
T R B
. w A T
S -
i9x 12z U Qz dr
2 b L |
b—
Pucynox 10.8 — CuinoBi hakTopu Aitoui B pami Ipu KOCOCUMETPUIHOMY

HaBaHTAXXECHHI

CxiazemMo piBHSHHS PIBHOBAard MOMEHTIB 30BHIIIHIX CHUJ BIJIHOCHO KpaWHBOT
IIpaBoi nonepeyrnHu /
RL _(TI +T|| +T||| +T|v +Tv)+ Qllll _Qm (Il + Iz)_le (Il + Iz + |3)_

-Q, (L+1,+1,+1,)=0
Bupaszumo Bcl cuiosi gaktopu yepes3 [, — KpyTHUH MOMEHT, B IonepeuuHi /.
Ha mincrasi 3anexxHocTi (59) Mo)KHA HanTUCaTU

J J
T, =T, JLH; Ty =T JKHI oo
xl xl
T, =T, ‘]“1; T,=T, Jo e
JK[ JK’ (10)
2T, 2T, J
Q=St=S1tad,
C c J,
Z(T —T) 2T
Q, = 2" 1) _ I(JK _JK);---
[ c ¢l 2 1
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3BijICH OTPUMYEMO

~ RLJ

Kl
| n=V 2 m=4 !

;JM +=>(3,.1)

m=1

(60)

c
7ie N — 9HUCIIO TOTIePEYHH;
M — YUCIIO AUISTHOK MK ITOTIEPECYHMHAMH.

Takum 4MHOM, 3HAIOYM 3HAYEHHS MOMEHTIB IHEPIIi NPH KPY4YeHHI, MOXKHA
po3paxyBaTH KpPyTHHH MOMEHT T, B ToOmIepeuuHi /, a MOTIM, BHUKOPHUCTOBYIOUH

3anexxHocTi (60), 3HAaUTH KPyTHI MOMEHTH B 1HIIKX €IEMEHTaX PaMH.

[Ipu po3paxyHKy Ha 3TMH paMH TMOJATIMBOI MPH KPYUEHHI, CHIIy TSKIHHS
arperarTiB, IO MarTh JCKUIbKAa TOYOK OMOPH, PO3MOAUIAIOTH MO IHMX OIMOpax 3
BpaxyBaHHSIM IX pO3TalllyBaHHsS BIIHOCHO IIeHTpa Macu arperaty. Cuiny Baru
m1aTpopMU 3 HOMIHAJIBHMM 10 BEJIMYMHI BAHTAXEM MPUHAMAIOTh PIBHOMIPHO
PO3MOAUIEHOIO M0 AOBXKHHI TUIATGOPMU 1 TAKOIO, 110 MEPEAAETHCS HA paMy Yy BUIIISIAI
30CEPEKEHUX B MICISIX PO3TalllyBaHHS MOMEpPEUYnH OCHOBM miaTdopmu cui. Cuiny
BarM caMmoi paMy pa3oM 3 MPUEAHAHUMHU J0 HEl KPOHIUTEHHAMM BpPaxOBYIOTh MpHU
po3paxyHKy. PaMy poO3IUIsiOTE Ha OKpeMi AUISHKH, JUIsl SIKUX OCbOBUM MOMEHT
1HEePIT CIYEHHS JIOHKEPOHA MOXKe OyTH MPUIUHATHI MOCTIHHUM.

10.3 Ky3oBu

10.3.1 KoHcTpyKuisi Ky30BiB JIETKOBMX aBTOMOOLIIB

Ky30B JerkoBoro aBTOMOOLIS BUKOHYE Bl (YHKLII: YTBOPIOE 3aKPUTHI
IPOCTIp AJIs1 pO3TAIlyBaHHS BOAIS, MACAKUPIB Ta Oaraxy 1 IiJIKOM abo 4acTKOBO, 3a
HasSIBHOCTI paMU, BUKOHY€E (DYHKI[ii HECY4Oi CUCTEMHU aBTOMOOLIIS.

Ky30B j1ierkoBOro aBTOMOOUISL CIYKUTh JJI PO3MIIICHHS BOAIS, MACaXupis,
Oaraxy 1 3aXHMCTy IX B1Jl 30BHILIHIX BIUIMBIB (IO, MHWJI, BITEp, CHIT, yAapu Mpu
31ITKHEHHSX 3 IHIIMMHU aBTOMOOUIAMH, HEPYXOMUMU MEPEIIKOIaMH TOIIO).

Ha nerkoBux aBTOMOOUISX 3aCTOCOBYIOTBHCS Pi3HI THUIH Ky30BiB (puc. 10.9,
10.10). Tun Kky30Ba JIETKOBOTO aBTOMOOLIS BHM3HAYAETHCS WOTO HArpyXeHICTIO,
YHCJIOM CKJIAJIOBUX OOCSTIB 1 KOHCTPYKTUBHUM BUKOHAHH:M (puc. 10.11).

\l/ I Hecyua cucrema }j

— 3a unciom 06’emis | | 3akomctpykmiero |
—>  Tpsoxo6’emui | | Jlimy3un [€—
—>  JlBoxoO’emui | | Cenan [€—
>  OnHo6’emui | | Kymne [€—
| VYHiBepcan Ié—
| XeTubex I(—
| PaeToH |«
| Kaopiojer |«

Pucynok 10.9 — Tunu Ky30BiB JIETKOBHX aBTOMOO1IB
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Pucynok 10.10 — Ky3oBa jerkoBux aBTOMOOLTIB:
a - mpvoxob emHul; 6 - 060X00 emuull, 8 - 00HOO ‘emHuUlL,; 1 - 8i00iNIEeHHS
08UYHA, 2 - NACANCUPCOKULL CANIOH, 3 - bazadicHe 8I00iNeH s

_ N\ —>
Y / [/ ! }\_;
- 1. (m=4 r—~
Jaf\ ([ ‘N = :3/’\,_3 1 &

a 6

]

7 77 ~ \t \

/// _ /f/ g\ r_\/’ r~4
=Y Ic A
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by
Pucynoxk 10.11 — KOHCTpYKTHBHI CXEMH Ky30BIB JIETKOBUX aBTOMOOLIIB:
a - IIMY3UH, 0 - CellaH; 6 - KyIie; 2 - HIBepcal; 0 - XeTuOeK;
e - (paeToH; o - kaOpioser

135

KoHcTpykilis Ky30Ba MOBMHHA 3a0€3MeUyBaTH:

* BUCOKY aKTHUBHY, TACHBHY, MICIIsIaBapiiiHy Ta €KOJIOTIYHY O€3IeKYy;

* xopoury KoMmpopTaObeNnbHICTh , 3PYYHICTh MOCAJIKH 1 BUCAIKHA IAaCAKHUPIB, a
TaKOX 3aBaHTAKEHHS 1 BUBAHTA)XCHHS BAHTAXI1B, 1110 MIEPEBO3ATHCS;

* MaJIU OTIp MOBITPS 1 XOPOIILy OOTIYHICTh MPHU PyCl aBTOMOO1IIS;

* MOJIMIIEHHS eKCIUTyaTallliHUX BJIACTUBOCTEW aBTOMOOLISA, MOB'I3aHUX 1 HE
MOB'SI3aHUX 3 OTO PyXOM;

* IOBFOBIYHICTb, BIANOBIAHY TEPMiHY CITy>KOU aBTOMOO1J1;

* HEOOX1/IH1 MIITHICTb 1 HAJIMHICTb MPHU EKCIUTyaTallli Ipy BIACHIN MIHIMaNbHIN
Maci ;

* BUCOKY TE€XHOJIOT14YHICTh P BUPOOHHUIITBI Ta PEMOHTI.

Ky30B MOXHa TOJaTH TakuM, MIO CKIAAE€ThCA 3 JBOX YACTHH: BEPXHBOI abo
BJIaCHE Ky30Ba, [0 YTBOPIOE 3aKPUTHI MPOCTIP JJIsl PO3TAITYBaHHS BOis, TACAKUPIB
Ta Oaraxy, 1 HWXKHbOI — OCHOBH, II0 BKJIIOYAa€ B ceOe MaHedb MiJJIOTH 1 CTBOPIOE
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pa3oM 3 Moporamu, MiJCHIIIOBa4aMHy 1 paMoro (Tipu ii HasIBHOCT!) 6a3y TUTSL KPITIICHHS
CHJIOBOTO arperary 1 XO[OBOi 4YacTUHH. 3'€THAHHS BEPXHbOI 1 HUKHBOI YaCTUH
Ky30Ba MOXke OyTH Hepo30ipHUM (3Bapkoro abo 3a JOMOMOTrol0 3aKJEeNokK) abo
pO30ipHUM (32 AOTIOMOT0I0 OOJITIB).

BepxHsi yacTMHa B OCHOBHOMY CKJIAJIA€ThCA 3 Kapkaca 1 OOJMIFOBAIbLHUX
naHeseil. 3anexHOo BiJ BUKOPUCTaHHS OOJIMLIOBAJIBHUX TMaHENeW SIK HeCcydoro
eJIeMEeHTa Ky30BH JIJISATh Ha KapKacH1, CKEeJIETHI 1 000JIOHKOBI.

Kapracni xy3o6u sSBISAIOTH COOOI0 KapKac 13 CTEpPXKHIB 3aKpUTOro abo
KopoOdacToro BiIkpuToro mpodiato cideHHs. Jlo kapkaca IPHUKpIIUICHI
OOJMIIIOBANIBbHI MaHeN i 3 JIETKOTO CIIIaBy a0 MIacTMAaCH.

CkenemHi Ky306u € HIOM TOJANBIIAM PO3BUTKOM KapKacHUX Ky30BIiB. Y
Ky30BaxX, BUKOHAHUX TI0 CKEJIETHINA CXeMi, HaBaHTAKCHHS MePEaarOThCS 30 BHINTHBOIO
0OOJIOHKOIO 1 KapKacoM 13 CTEP KHIB 3aKpUTOTO abo BiAKpHUTOro mpodimo. CkenerHa
cXeMa He JIOMYCKa€e 3aCTOCYBaHHA PI3HUX MaTepiaiiB JJIs Kapkaca i 000JIOHKH.

06010HK08I K)3068U YTBOPIOIOTHCS 13 30BHIIIHBOI 1 BHYTPIIIHLOT 000JIOHOK, SIK1
3’€HYIOTh TaK, W00 BOHM MO MOXJIMBOCTI MpalioBald pa3oM. Takuil Ky30B
BUKOHYIOTh IEPEBAKHO 3 BEJIMKUX LITAMIIOBOK 3 MAJIOI0 KPUBHU3HOIO 1 BIANOBIAHUMHU
(baHLsMHU, 10 JO3BOJISIOTH 32 JOIIOMOTOI0 3BapKU YTBOPIOBATH 3aMKHYTI CIUEHHS.

Ha puc. 10.12 300pakeHi TUMOBI CiY€HHS OCHOBHHMX €JIEMEHTIB KapKacCHHX 1
000JIOHKOBHX KY30BiB: HAJJIBEPHUX OaJIOK, CEpeAHIX CTIHOK, CTIHOK BITPOBOTO
BIKHA 1 HAJIBIKOHHUX 0aJIOK BITPOBOTO BIKHA, & TAKOX MOPOTIB.

Ha puc. 10.13 moka3aHi THUMOBI KOHCTPYKTHMBHI CXEMH OCHOB JJii aBTOMOOLIIB 3
HECYYHMH Ky30BaMHU, BUKOHAHMX IO KJIACUYHIN KOMIOHYBAJIbHIN CXeMi 3 IEpEeIHIM
pO3TalTyBaHHIM JIBUTYHA 1 TPUBOJOM Ha 3aIH1 KoJieca.

VY cxemi (puc. 10.13, a) 3actocoBaHa pama 3 ABOX IMO30BXKHIX OallOK 3aKpPUTOTO
ClYEHHS, MPUBAPEHUX JI0 MAHEJ MiJJIOTH 1 BUCTYMAIOUYUX 32 MEPErOPOIKY MOTOPHOTO
BiJICIKYy. [lo310BXHI Oanku 3’€IHAHI 3 MOPOraMu MONEPEYHUMH MiACHIIOBaYaMu 1
KPOHIUTEHHAMM.

Pucynox 10.12 — TunoBi ciYeHHs] OCHOBHUX €JIEMEHTIB KapKaCHHUX 1 000JIOHKOBUX
Ky30BIB
a — HaoosepHa banka, 6 — cepeOHs CMIlKA,; 8 — CMILIKA 8IMPOBO2O GIKHA,
2 — HAOBIKOHHA OANKA 8IMPOBO20 BIKHA, O — NOPI2

VY cxemi (puc.10.13, 6) >KOPCTKICTh MaHEN MiAJIOTH 30UIbIIEHA 332 pPaxyHOK
3'€MHAHHA 3 TIEPEIHIMHM TIO3IOBKHIMHU OajkaMu, SIKI 3aKIHUYIOTBbCS OUIs CepelTHbOi
TMIOTNIEPEYNHY, 1 3 3aJIHIMU OaJKaMu, sIKi IOYMHAIOTHCA BiJ] MOMEPEUNHH, PO3TAIOBAHOI B
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30HI MIJCTABKU 33IHROTO CUAIHHS. YKOPCTKICTh B CEpeHIN YacTHHI HECY4YOi CHCTEMH
3a0e3MeuyIoTh MOPOTH, 3B's13aHi 3 MEPETHIMU 1 3aTHIMH TTO3I0BXKHIMH OaTKaMHU.

OcnoBa (puc. 10.13, ) Mmoxke OyTH Ha3zBaHa HECYYOIO MiJIOTOI0, KOPCTKICTh
SKOi B CepeHi YacThHi 3a0e3nedyeThes moporamu. J{o HUX MPUETHYIOThCS TTEpeaHi
MO3/IOBXKHI OajK¥, BUTHYTI B TOPU30HTAJIbHIN TIOMMHI. B 3a/1Hiil YacTHHI OCHOBH
KOPCTKICTh JIOCSTAETHCS TPUEAHAHHAM TIOPOTIB A0 3aJHIX CTIHOK, a TaKoX 0
30BHIIIHIX TTaHeJel 1 KOXKYXiB KOJIIC.

OcHOBM Ky30BIB aBTOMOOLIIB, W0 MAalTh paMy, XapaKTepU3YIOThCS
BIJICYTHICTIO TIO3/IOBXKHIX HECYYHX €JIEMEHTIB, OKPIM IOPOTiB, TYHEJO 1 MICIEBUX
1 JICUTFOBAYIB ITiIJIOTH.

VY poboTi HECcyUoi cucTeMu Oepe ydacTh 1 ONepeHHs: Kpuiia 3 KOKyXaMu KOJIic,
0COOJIMBO SIKIIIO BOHH MPUBAPEHI 10 KY30Ba.

NN : S
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Pucynok 10.13 — TunoBi cxeMu OCHOB HECYUUX KY30BIB
1, 3 — no3zoosoucui b6anku; 2 — nopozu

10.3.2 KoncTpykuist Ky30BiB aBTO0YCiB

Ky3oB aBTOoOyca sBisi€e cOO0OK CKJIAMHY KOHCTPYKIIIO, SIKa CKJIaJa€ThCs
NPUOJIM3HO 3 TPHOX TUCAY JAETAICH.

Tun ky3oBa aBTOoOyca BHU3HAYAETHCS MOr0 MPU3HAYEHHSM, KOMIOHYBAHHSM 1

KOHCTPYKTUBHUM BHUKOHAaHHsIM. Ha aBTOOycax 3acTOCOBYIOTHCSI PI3HI THUIIM KYy30BIB
(puc. 10.14).

—{ Ky3oBa aBToOycCiB I
/

\ Y

3a NpU3HAYECHHIM 3a KOMIIOHYBaHHSIM
> Micbki Kanorni <
> Mixmicbki :
Baronsi <
> Typuctuyni
> CrenianbHi

Pucynok 10.14 — Tunu Ky30BiB aBTOOYCIB
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Ky30Bu Micbkux aBTOOYCIB MIAPO3IUISIOTHCS HA Ky30Ba BHYTPIIIHBOMICHKHUX 1
npuMicbkux aBTOOyCiB. Ky30BH BHYTpPIIIHBOMICHKUX aBTOOYCIB MarOTh JIBa PsAU
CHUJI1Hb, LEHTPATBHUI MPOXiJl 3HAYHOI IMPUHH 1 HAKOMYYBaJIbHI MalJaHYUKH JIJIs
nacaxupiB Ol aBeped. [ HHUX XapaKTepHO Malle YMUCIIO MICIb JUIS CHJIHHS,
ITUPOKI MTPOXOJIU Ta ABEPI.

Ky3oBa mpuMichbkux aBTOOYCiB Ha BIJIMIHY BiJ BHYTPIIIHBOMICBKHX MalOTh
O1BIIE YUCIO MICHB JUIS CHAIHHS, MEHIITY KUIBKICTH 1 PO3MIPH JIBEpEH 1 HEBEIUKY
HAKOIMWYYyBaJIbHUI MallIaHUMK JIJISl TACAXKUPIB.

Ky30Bu MiDKMICBKMX aBTOOYCIB MpH3HA4YeHI JUIS IIJIOPIYHUX MACaKUPCHKUX
nepeBe3eHb Ha jganeki BifacTtadi. g 30utbmieHHs KoMpopTabeabHOCTI 1 3pyYHOCTI
nacakupiB 11 Ky30Ba MAalOTh PETyJbOBaHI CHUIHHS, MONIMIIEHY BEHTWISALIIO Ta
omaneHHs, 6araxxue BiAAIIeHHs. JlesKi Ky30Ba MIXKMICBKHX aBTOOYCIB MOXKYTh MaTH
okpemi moOyToBi mpuMinieHHs (rapaepod, OydeT, Tyaner ToIo).

Ky30Bu TypucTHyHHX aBTOOYCIB MiAPO3AUIAIOTHCS HA Ky30Ba HOPMAJBHOI,
NIJBUIIEHOI  Ta  BHUCOKOI KOoM(popTabeTbHOCTI. Ky3oBu HOPMAaJbHOI
KOM(OopTaOENbHOCTI pPO3paxoBaHli Ha EKCKYPCIMHI TOI3JKM JIoJied Ha OJu3bKi
BijicTaHi. ToMy BOHM MalTh TakKy > KOHCTPYKIIIO, SIK 1 Ky30Ba MPUMICBKUX
aBToOyciB. Ky30Ba mifBuIEeHOI Ta BHCOKOi KOMGOPTAOEIHLHOCTI PO3paxoBaHI Ha
[UJIOPIYHI €KCKYPCIiHI MTO13/IKH JII0JIeH Ha J1ajieKl BiJICTaHI.

Ky30Bu cremianbHIX aBTOOYCIB pO3paxoBaHi Ha PO3MIIICHHS Ta MEPEBE3CHHS
pi3HOro oOnagHaHHS (MeAU4HOro, JlabopaTopHoro Ttouo). CremiaabHi aBTOOYCHI
Ky30Ba BHUKOHYIOTb Ha 0a31 3BUYaWHUX aBTOOYCHHUX KY30BIB 3 HEOOXITHUM
nepeo0JIaIHaHHAM Ta OCHAIIEHHSIM 00JIaJTHAHHIM BIJIMOBIHO /10 TPU3HAYCHHS.

Haii0inp1ie 3acTocyBaHHS Ha Cy4aCHHMX aBTOOycax OTPHUMAB HECYYMU KY30B
BaroHHoro tuiy. Ky30B Ma€ XOPCTKY KOHCTPYKLIIO 1 3a3BHYail CKIIAJIA€ThCA 3
KapKaca, 30BHIIIHBOTO OOJUIIOBAHHS, BHYTPIITHEOTO OOJIMIIOBAHHS, IM1/1JIOTH, BIKOH,
nBepeit Tomo. BeepenuHi Ky30Ba pO3MINIYIOTHCS CHUJIHHS JJIS MAcaKupiB 1 BOJIS.
Kapkac (puc. 10.15) € ocHOBHOIO 4acCTHHOIO Ky30Ba aBTOOYyCa.

Pucynok 10.15 — Kapkac ky3oBa aBToOyca:
1 - ocnosa, 2 - boxosuna: 3, 5 - uvacmunu xapxaca, 4 - oax
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10.3.3 Marepiayu 1151 BUTOTOBJICHHS KY30BiB

JIis BUTOTOBJICHHS KY30BiB B OCHOBHOMY 3aCTOCOBYIOTD  CTallb, ¢i3uxo-
MEXaHIYHI BJIACTUBOCTI SIKOT JO3BOJISIOTH MEXaHI3yBaTH 1 AaBTOMATU3yBaTU
BUPOOHUIITBO. Y 3B'SI3KYy 3 BHUCOKMMH BHMOTaMHU JO IITaMIIOBAaHOCTI CTalied MaJis
Ky30BIB BHUKOPUCTOBYIOTh HHU3bKOByrjenenii craimi O8km, 08Dkn, O8O 1
KOHCTpYKIiHHY ctanb 08. [y maHenei BeIMKoro po3mipy (J1ax, 3ajaHi Kpuja, JIBepi,
mijjora i T.1.) 3a3BHMYail 3aCTOCOBYIOTH JIMCTOBY cTajib 3aBTOBIIKUA 0,9 1 0,75MM,
SKIIO KOHTYPU CIYEHHS MaHel J03BOJIAIOTh 3a0€3MeUnTH KOPCTKICTb.

Taki gerami kapkaca, SK CTiiKi, MOPOTH, MO3J0BXHI OalKH 1 IMOINEPEUYNHU
OCHOBH, BUTOTOBJISIOTH 3 JuCTiB 3aBToBmkm 1,0 1 1,3mm. Jlng okpemmx
T1JICUTFOBAYiB 3aCTOCOBYIOTH JIUCTHU 3aBTOBIIKH 1,6 +2,4MM.

10.3.4 Po3paxyHok nedopmaniii i HanpyxkeHb B €JeMEHTAX HECY4O0ro
KYy30Ba

Hedopmaiiii 1 HampyX eHHs, 1O MAII0OTh B HECY4OMYy Ky30B1 aBTOMOOLJs,
MOKYTb OyTH BU3HAUYE€H1 pI3HUMU METOJAAMMU:

1) HaOMMKEHUM — METOJIOM IMOTEHIIHHOT €Heprii (3aCTOCOBYEThCS MpHU
MOPIBHSUTBHUX PO3paxyHKax Ha MOYATKOBIHM cTajiii MPOEKTYyBaHHS Ky30Ba);

2) TOYHMM — METOJOM, IO 3aCTOCOBYEThCS IIICIS  3aBEPILCHHS
KOHCTPYKTHUBHOI PO3pOOKHM Ky30Ba (BiH 3aCHOBaHHUM Ha Teopii TOHKOCTIHHUX
CTEP>KHIB);

3) MeToJOM KIHIIEBUX €JIEMEHTIB — METOJIOM, IO HaJae MPAKTUYHO
HEOOMEXKEHI MOXJIMBOCTI JUIA aHali3y HalpyKeHb 1 jaepopMauiid B Ky30Bl, aie
BUMarae Bukopuctanis EOM 3 Benukum 00'eMOM mam'siTi.

10.4 Ka0inu i miar¢gopMu BaHTA)KHUX ABTOMOOIJIIB

Kabinu BaHTa)XHUX aBTOMOOLUIIB MPOEKTYIOTh HAa OCHOBI THX JK€ 3arajbHUX
NPUHIUIIB 1 KOHCTPYKTMBHHMX pIII€Hb, IO 1 KYy30BH JErKOBUX aBTOMOOLIIB.
[IpyHIMIIOBA BIAMIHHICTB TOJIATA€ B TOMY, 110 KabiHA BaHTaKHOT'O aBTOMOOLJIS HE €
€JIEMEHTOM HECy4Oi CUCTEMHU, a 1€ 3MEHIITYE€ BUMOTH JIO ii 3arajbHO1 >)KOPCTKOCTI.

Hust Toro, mo0 kabiHa HE HaBaHTAXyBajdach MPU KOCOCUMETPUUYHUX
nedopmarlisix pamu IMija 4ac pyxy IO HEpIBHIM Jopo3i, a BiOpartii, 30ymKyBaH1
KoJieCaMH, JBUTYHOM 1 arperaram TpaHCMICii, HE CTBOPIOBAJIM IIyMy B KaOiHi,
BIJIMOBITHO BUOUPAIOTH MICIIS PO3TAIIyBAaHHS TOYOK KPITUICHHS KaOiHM, a KPITUICHHS
3MIIACHIOIOTH Yepe3 MPYKH1 eJICMEHTH.

bopmosa naamgopma BaHTAXXKHUX aBTOMOOUTIB SIBJIIE COOOI0 MalJTaHYMKO 3
JKOPCTKO 3aKpiluIeHUM TiepeAHiM OopToM. 3aaHiii 1 OOKOBI OOpTH POOJISITH
BIJIKWIHUMHU Ha MapHipax. Y poO0YOMy MOJIOKEHHI 00pTHU (DIKCYIOTHCS KyTOBUMU
3aMKaMH.

[Tnatdopma 3acTOCOBYETHCSA JIJIsl IEPEBE3CHHS HAWPI3HOMAHITHIIINX HACUITHUX
BaHTaXiB a00 BaHTaxiB B Tapi. J[nsg 301abiieHHs o0'eMy miatrgopMu MOXKHA 3a
JIOTIOMOTOI0  CTICIIAJIbHUX IIHMTIB MAHITH BHCOTY OopTiB. KoHcTpykiiisi OGopTiB
JIOTYCKA€ TaKOX BCTAHOBJICHHS JYT JUIsl HATATYBaHHS TeHTY. [licis mepeoOnaaHaHHs
m1aTopMy MOKHA PUCTOCYBATH JIJISl TIEPEBE3ECHHS JTIIOJICH.

Hactun mmardopmu, 60pTH, MO310BKHI OpyCcH 1 TIOTIEpeYnHA OCHOBH MOXYTh
OyTH NepeB'SHUMH, METAICBUMHU a00 KOMOiHOBaHMMHU. KpiruieHHSI OCHOBH J0 paMu
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3a3BUYail poOJATH AOCTATHHO MOAATIMBUM, BUKOPHCTOBYIOYH CTPEM STHKH, IO HE
CTBOPIOIOTH KOHIIEHTpaLlli HalpyXeHb B pami.

BcranoBnenns mnnatgopmMu €U0 MIJBUINYE KPYTUIbHY 1 3THHAJbHY
’KOPCTKICTh paMH.

10.5 Biopauist i mym

PiBens BiOparriii, mo Aif0Th HAa BOJISA 1 MACAKUPIB Ta PIBEHb BHYTPIITHHOTO
mymMy B KaOiHI a00 Ky30BI € OCHOBHHUMH TOKa3HUKaMHU KOMQpopTabeabHOCTI
aBTOMOO1JIA 1 BIUIMBAIOTh HAa BTOMJIIOBAHICTH BOJIS, a OTXKE, aKTHUBHY Oe€3IeKy
aBToMOO1UIA. Bucoki piBHI BiOparii 1 myMy OOMEXYIOTh HIBHUAKICTH aBTOMOOLIS 1
oro TpOAYKTUBHICTb. BiOpamii BruMBaIOTH Ha 30€pEKEHHS BaHTAXy, IO
NIEPEBO3UTHCA, 1 CIIPABHICTh arperariB aBTOMOOLIS.

PiBeHb 30BHINIHBOTO MTyMY € TTOKa3HUKOM CTYTEHS HETaTUBHOI 111 aBTOMOO1J1s
Ha HaBKOJIMILIHE CEPEOBUIIIE.

10.5.1 lIpuumnnu i Kxepesa BiOpauin

OCHOBHOIO MPUYMHOIO BUHUKHEHHS Bi1OpaIliii, 0 Ji0Th Ha BOJIS 1 AaCaXXHPIB,
€ HepiBHOCTI Joporu. [IpmunmHamu BiOpaiiii MOXyTh OyTH TakoX HEBAAJIMA BHOIp
CXEMU KapAaHHOI Mepeayl Ta Hey3roXKeHICTh B3aEMHOTO PO3TAIllyBaHHS €JIEMEHTIB
KapJIaHHO1 Tepeayl 1 MiABICKK BEIyYUX KOJIIC, a TAKOXK OUTTS 1 HEBPIBHOBAKEHICTh
kojic. Pemra 30ygHUKIB uepe3 Jyke Majll aMIUNTyau BiOpamid 3a3Buyail He
NOPYIIYIOTh KOM(GOPTAOETBHOCTI 1 HE BUKJIUKAIOTH BTOMY BO/IIS.

10.5.2 BumiproBanu i oninka BiOpamii

BruiuB Ha moauHy BiOparliii, 1o mepeaarThesl yepe3 CUIiHHSA abo MiAIory Ha
Tyny0 4YM CTYMHI HIT BIJAMOBIAHO CHAAYOI a00 CTOSYOI JIFOJMHHU, BU3HAYAETHCS iX
IHTEHCUBHICTIO, CIIEKTPAJIbHUM CKJIAJIOM, HAMIPSIMOM 1 TPUBAJIICTIO BIUIUBY, SIKWM JIJIs1
aBTOMOOLIISI TPUIUMAETHCS PIBHUM 8 TOJMHAM.

[HTEeHCHBHICTD BiOpalliii HA ABTOMOOUISIX OIIHIOETHCS CEPEIHIM KBAIPAaTHIHUM
3HaueHHSAM  BiOpompuckopeHHs (B wm/c?). ChekTpanbHuii ckiaj — BiGpamiii
XapaKTEPU3YIOTh CEPEIHIMU KBAaJpPaTUYHUMH 3HAYEHHSIMHU BIOPONPUCKOPEHB IS
CPEIHbOI€OMETPYHUX YaCTOT OKTAaBHUX ab0 TpPeTbOOKTaBHUX cMyr (B I'm).
OKTaBHOIO HA3MBAETHCSI CMYyra 4acToOT, Yy $IKOi BIJHOILIEHHS BEPXHbOI 1 HUXKHBOI
TPaHUYHOI YaCTOTH PiBHE JBOM.

BibOpariii po3risiaioTh OKpeMo Jisi BEPTUKAIBLHOTO (BiCh Z), TOPU30HTAILHUX
NO3J0BXKHBOTO (Bich X) 1 monepeyHoro (Bick Y) HanpsAMKiB (puc. 10.16).

OCKUIbKY 3HaY€HHS YacTOT BiOpalliif 1 BIOpONIPUCKOPEHHS 3MIHIOIOTHCS B JTyKE
MIUPOKUX MeXaxX, Ui iX rpadiyHOro 300pa)KeHHS 3a3BUYail BUKOPHUCTOBYIOTH
jorapudMidHi ITKAJH.

Meronuka BUMPOOYBaHbh AaBTOTPAHCIOPTHUX 3acO0IB Ha IUIABHICTH XOIYy
BU3HAYAE MICIl YCTAHOBKM JAaTYMKIB, BHUMOTH JIO BUMIPIOBAJIBHOI amapaTypu 1
METOJMKY BUKOHAHHS BUMIpiB. BumpoOyBaHHS POBOJSATH HA JOpOrax i3 3aJaHuMU
XapakTEepUCTHUKAMU Mikponpodiato. JIerkoBi 1 BaHTaKHI aBTOMOOLUI, aBTOOyCH
BUNPOOOBYIOTh TPHU (DIKCOBAHUX IUBUIKOCTAX PYyXy, PIZHUX IJs PI3HUX THUIIIB
aBTOMOOWIIB, Ha JUITHKAX LEMEHTO-O0eTOHHOI 1 OymmkHOi, 0e3 BHOOIH, AOpOru
3aBoBkKH 1000 M, a TOBHOMPUBIIHI aBTOMOOUII — JOAATKOBO Ha JUISHIN PO30UTO1
OyJMXKHOI JOporH 3aBAOBXKH 500 M.
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Pucynok 10.16 — HanpsiMmku KOOpJIMHATHUX OCEH IMpH JIii BIOparliii Ha JIOIUHY:
a— cmosauy,; 6 — cuoauy

JUisg aHam3y 1 NOPIBHSAHHSA BUKOPHUCTOBYIOTh 3HAUEHHS BEPTUKAIBHUX O, 1
TOPU30HTAIBHUX TO3J0BXKHIX Oy, 1 IONEPEUYHUX O,y BIOPONPHUCKOPEHD, 3aMIPSIHUX
B II'SITH TMEPIINX OKTABHUX CMYTaxX 4acTOT, HABEICHUX HIDKYE.

Homepu okTaBHUX CMYT 4acTOT 1 2 3 4 )
Mexi niana3oHiB 4acToT, '
HWDKHS 0,7 1,4 2,8 5,6 11,2
BEpXHS 1,4 2,8 5,6 11,2 22,4
CepenHe reoMeTpUYHE 3HAYCHHS 4acTOTH, 111 1 2 4 8 16

Pesynbratu BUNpOOYBaHb 3alUCYIOTh 1 OOPOOJISIOTH 3a JIOMOMOTOK €JIEKTPOHHOI
peectpyrouoi anaparypu 1 EOM. 3pa3ok 00po0ieHuX pe3ysbTaTiB BUIIPOOYBaHb (CIIEKTP
BEPTUKAIBHUX BIOPONPHCKOPEHBb HA CUIIIHHI BOJIisl B TPETHOOKTABHUX CMyTax yacTot f st
BaHTAYKHOT'O aBTOMOOLIsT) 300pakenuit Ha puc. 10.17.

[Ipu BumiptoBaHHiI BiOpompucKopeHHs 4epe3 1/3 okTaBM KOXHA HACTyIHa

CpPEIHbOI€OMETPUYHA YacTOTa pIBHA MOMNEPEIHI, MOMHOXKEHIM Ha Y2 =1, 26, a
CepeIHbOKBAAPATUYHI 3HAYECHHS BIODONPUCKOPEHHA 1A OKTaBH —

0:\/012+0'22 +G§ (e o0,, 0, 1 03 — CEpeIHbOKBAJIPATUYHI 3HAYCHHS
BIOpONPUCKOPEHHS BIAMOBIIHO AJis 1-0i, 2-0i 1 3-0i TPETUHU OKTABH).

3aranpHl TITIEHIYHI HOPMH BiOpaliii BCTAHOBIIOIOTH T'PAHUYHI 3HAYEHHS
CEpeIHbOKBAAPATUYHUX BIOPOMPUCKOPEHb B OKTABHUX 1 TPEThOOKTABHUX CMYTax
4acTOT sl BIUIMBY mnpoTrsarom 8 roaud (puc. 10.17). Ilpore Oe3mepepBHa is
npoTaromM § roAuH BiOpalliii Takoi IHTEHCMBHOCTI Ha aBTOMOOUISIX BIACYTHs. Tomy
OIIIHKY B1Oparliii BUTPOOOBYBAHOTO aBTOMOOLJIS MPOBOMSTH, MOPIBHIOIOYN 3HAYCHHS
OKpeMHX IMapaMeTpiB 13 3HAYCHHSMU TaKUX K€ TMapamMeTpiB Jii BUOPAHOTO
aBTOMOO1JIA-aHaNIora, IKUii BUTIPOOOBYBABCS B THX K€ YMOBaX.
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Pucynox 10.17 — CriekTp BepTUKAJIbHUX BIOPONIPUCKOPEHDb HA CUAIHHI BOJIis

BaHTa)KHOI'O aBTOMOOLJIS B TPCTBOOKTABHUX CMYyI'aX 4aCTOT:
1 — 3amipsni (nosne nasanmasicenus, YyemeHmHoOemoHHa 00po2a, wWeUoKicms S0Kkm/200);
2 — 2paHUuHO OONYCMUME 3HAYEHHS.

10.5.3 3uuskenns piBHs BiOpauii

JUtst 3MEHIIeHHs] 1HTEHCUBHOCTI B1Opaliii MOXHa CKOPUCTATUCA HACTyHHUMU
crocobamu:

1) 3MeHIIeHHSM PIBHIB MEXaHIYHUX BIUIMBIB, IO 30YIKYIOTHCS JKEPEIOM, —
3MeHUeH s 8I0pOaKmMUuHOCmi 0xcependa,

2)3MIHOIO KOHCTPYKIIi 00'€KTa, MpH SKOMY 3aJaHi MEXaHi4Hi BILUIBH
BUKJIMKATUMYTh MEHIII 1HTEHCHBHI BiOpariii o0'ekta abo HOTO OKpEeMHX YaCTHH,
HANpPUKIIAJ, HUISIXOM 3MIHM BJIACHOI YacTOTH O0'€eKTa 1 BUKOPHUCTAHHS TEPTA AJis
po3citoBaHHsl eHeprii BiOpamiii. Ileit cmoci0 oTpuMaB Ha3BYy 6HYMPIUHBO20
8ibpo3axucmy,

3) mpregHaHHAM 10 00'€KTa JA0JaTKOBOI CHCTEMH, IO 3MIHIOE XapaKTep HOTro
BiOpariii. Taka cucTremMa Ha3UBAETbCS OUHAMIYHUM No2auLysavem 8iopayii;

4) YCTAHOBKOIO MiX OO'€KTOM 1 JKEPEeJIOM JOJATKOBOI CHCTEMH, IO
nocia0roe 3B'130K MK HUMH. Lleit MeTo 3aXuCTy Ha3UBAETHCS BIOPOIZ0NAYIEIO.

[TokpamieHHss 3axuMcTy BOZIS 1 MacaXXwpiB Bl BiOpamiid, 10 BUKIHUKaHI
HEPIBHOCTSAIMU JIOPOKHBOTO TOKPUTTS, JOCATAETHCS 3MEHIICHHSM >KOPCTKOCTI IIHH,
MIJBICKU 1 MOAYIIOK CHUJIHb, @ TAKOX 3aCTOCYBaHHSAM B MIJBICII aMopTHU3aTopiB. B
0COOJIMBUX BHUMAJAKaX CHUJIIHHS BOJIIA 3a0€3M€4YyI0Th aMOPTHU3aTOPOM, BCTAHOBIEHUM
napajieJIbHO MPY>KHOMY €JIEMEHTY CHUIHHS.

Bibpartii, 1o cTBOPIOIOTHCS Kap/IaHHOIO MEpeavueto, MOKYTh OyTH 3MEHIIIEH]
70 JOMYCTUMOTO PIBHA INUISXOM 3MIHM 1i NPUHIUIIOBOI CXEMH, T€OMETPUIHUX
€JIEMEHTIB 1 MOMEHTIB 1HEPIlli CKIAJOBUX YACTHH TaK, 100 3BECTH JO0 MOXKJIHUBOTO
MIHIMyMY TEpiOJUYHI PEaKTUBHI MOMEHTH 1 3yCHUIS, 10 BUHHUKAIOTH B OMOpax
KapJaHHOT mepeadi.

OcCKUIbKY HETpaBWJIbHA TeoMeTprYHa (opma 1 1ucOaJaHc KOJIIC € TPUIUHAMH
BUHUKHEHHS B1OpaIii, TO iX 3HaYEHHS PErJaMEHTYIOThCS JUIsl KO)KHOTO aBTOMOO1IS.

10.5.4 IIpyunHM i Txepesaa mrymy
Buympiwmniti wym B kabiHi ab0 Ky30B1 CKJIaa€TbCca 3 TaK 3BaHOTO

CMPYKMYPHO20 WiyMy, 10 BUHUKAE B PE3yibTaTl PE30HAHCHUX BiOpalliii maHenen
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kaOiHn ab0 Ky30Ba, 1 AepoOUHAMIUHO20 UiyMy, MO TEPETAEThCS UYepe3 TOBITPSHE
CepeloBHILE BIJ JDKEpeNn IIyMy, 3a3BHYail pO3TAIIOBAaHMX I[03a KaliHOW abo
Ky30BOM.

[IpyuriHaMU CTPYKTYpHOTO IIyMy € BIOpailii, 10 CTBOPIOIOTHCS POOOTOIO
JIBUTYHA, HETOYHOCT1 BUTOTOBJICHHS 1 YCTAHOBKH 3yO0UaTHUX KOJIC KOPOOKH mepenay i
BEJly4Oro MOCTa, KPYTWJIbHI KOJMBAaHHA CHUCTEMHU BajliB JBUTYHAa 1 TPaHCMICIi,
3TUHAJBHI 1 KPYTHIIbHI KOJIMBaHHS HECYYO1 CUCTEMU TOIIO.

Bi6parii, 1m0 BHHUKAIOTh B JKEpelll, MEPeaaroThcsl TpaHcMicii abo Hecydiid
cucrtemi. [Ipm 30iroBi 4actoTu 30Yy/KEHHS 3 BJIACHOI YacTOTOH CHUCTEMH (4Ud
KpaTHOCTI 1i1) eHepris BiOpamiii pi3ko 3poctae. [Ipu BiOparliii 3 BIaCHOIO 4acTOTOIO 1
TpaHCMICIs 1 HeCyya CUCTEMa CTalOTh JUKepesiaMu 30y IKeHHS.

BiOpariiss Big Hecydoi cHCTeMH, 3 SKOIO 4epe3 MiCLsl KpIMJICHHsS arperaTiB
3B'I3aHa  TpaAHCMICIA, TepemaeTbcst KaOiHi abo  Ky3oBy, BiOparii SKOTO
XapaKTepU3yIOThCSl HAABHICTIO 0ararbOX MICIIEBHUX BJIACHHUX YacTOT, CEpel SIKUX
3aBXK/IM HasBHI YaCTOTH, IO CIIBIAJAIOTh 13 30yIKyI0UOI0 4acTOTOl0. B pe3ynbrarti
BUHUKA€E PE30HAHC MaHesel KabiHu a00 Ky30Ba, SKUW CTBOPIOE BHYTPIIIHIHN IITyM.

AepoIMHaMIYHUI 1IyM € HACIIJIKOM MPOHUKHEHHS B KaOiHy a0 Ky30B IITyMiB,
0 BHUKJIMKAIOTHCS POOOTOI0 JBUTYHAa 1 WMOrO0 CHUCTEM, arperatiB TPaHCMICI,
KOYEHHSIM KOJIC, 1 IIyMy, IO CTBOPIOETHCA 3YCTPIYHUM IOTOKOM MOBiTpsa. Kpim
TOTO, 111l IITyMH MOKYTh BIUIMUBATH Ha MaHell KaOiHu a0o0 Ky30Ba 1 30y/KyBaTH B HUX
pe30HaHCHI BiOpaIlii, Kl MJICKJIIOIOTh BHYTPIIIHIH 1IyM.

3o06niwnii wiym aBTOMOOLIS CKIAAAETHCA 3 IIYMY, 1110 BUKJIIMKAEThCA pOOOTOIO
JBUTYHA, 1 IIyMIB, IO CTBOPIOIOTHCS CHUCTEMOIO BHUITYCKY BIAIpallbOBaHUX TIa3iB,
OYUCHHUKOM TIOBITPSI CUCTEMH >KUBJICHHS, BEHTHJIATOPOM CUCTEMH OXOJIO/KYBaHHS, a
TaKOX IIyMY KOYEHHS IIUH 1 poO0TH TpaHcMicii. CTyMiHb BIUIUBY IIUX JIKEPEIT IIyMY
HE € TIOCTIMHUM 1 3MIHIOETHCS 3aJIE’KHO BiJl IBUAKOCTI PYyXy aBTOMOO1IS.

10.5.5 BumiproBanHus i oiHKa mIymiB

Ilym € XaoTUYHUM TMOEAHAHHSIM 3BYKIB PI3HOTO TOHY (YacTOTH) 1 CHIJIH
(inTeHcuBHOCTI). Ha ciyX JIFoAMHM HETATMBHO BIUIMBAIOTH 3arajbHa 1HTEHCHUBHICTH
IIyMy Ta IHTEHCHUBHICTh OKPEMHUX CKJIQJOBHX IIyMmMy (TOHIB). BHacmimok mporo
HapiBHI 3 IHTEHCUBHICTIO PO3IJISIIAETHCS CIIEKTP BHYTPIIIHHOTO IIIyMY aBTOMOO1IS.

[HTEeHCUBHICT TTyMy a00 3BYKIB Y BCbOMY Jiama3oHi CHPUMMaHUX YacTOT
OILIIHIOETHCS pi6HeM 38YKY — KUIBKICTIO €HEprii, M0 MPOXOIUTh 3a OJMHHUIII0 Yacy
yepe3 OJUHUI0 MOBEPXHI MEPHEHIUKYISIPHO J0 HANpsIMYy PO3MOBCIOJKEHHS 3BYKY
(y Br-cm?).

[HTEHCUBHICTh 3BYKY MEBHOI YacTOTH (YHCTOrO TOHY) OUIHIOETHCS pigHEM
38yK08020 mucKy B NeBHIN Toull npoctopy (B [1a). OckinbKYA 1HTEHCUBHICTD 3BYKY
KOJIMBAETHCA B AYXKE MIMPOKUX MeEXKaxX, TO MPU MPAKTUYHUX BHUMIPIOBAHHSX BOHA
OLIHIOETHCS Y BIAHOCHUX JIOTapU(PMIYHUX OAUHUIISX — JeIUOeax.

PiBeHb 3ByKy MpoOnopLiiHUI KBaApaTy 3ByKOBOT'O THUCKY, TOMY IHTEHCUBHICTb

3BYKY (B 1b)
L=10IgJ /J,=20lgp/ p,,

ne J 1 p — BiAMOBITHO BUMIPIOBaHI 3HAYEHHS PiBHIB 3BYKY 1 3BYKOBOT'O THUCKY;
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J, 1 P, — BILANOBIAHO 3HAYEHHS PIBHIB 3BYKY 1 3BYKOBOI'O THCKY IPU MEXI
uyrimBocti J,=101Br cm?, a p, =2-10"Ila.

Jlis BUMIpIOBaHHS PIBHS 3BYKY BHKOPHCTOBYIOTH CHEIIaIbHy MIKamy A
urymomipa (B n1bA).

Crektp mymMy MOJAIOTh CEpeAHIMH KBaJAPATUYHUMH 3HAYCHHSIMHU PIBHA
3BYKOBOTO THCKY (B 11B) Il akTUBHUX CMYT 3 CEpeIHhOTCOMETPUYHUMHU YaCTOTAMU
31,5+8000I'n (6-14-a oktaBm). I[lo cmekrpy mymy MoOKHA, IPYHTYHOYHCh Ha
CHEePreTUYHUX CITIBBITHOIICHHSIX, HAOJUKEHO PO3paxyBaTU CEPEIHIN PIBEHb 3BYKY
(8 1bA) 3a dhopmyiioro

n
L, =10lg > 10°*% —10lIgn,
i1
ne L, — i-if 3 ycepeantoBanux piBHiB (B 1b); 1 = 1, 2,

Mertoauka BunpoOyBaHb BU3HAYAE MICIIS 3aMIpy BHYTPIIIHBOTO IIYMY 1 MICIIS
YCTaHOBKH MIKpO(OHIB MPHU 3aMipi 30BHIIIHBOTO IIYyMY, BUMOTH J0 BUMIPIOBAJIBHOT
arlapaTypH, yMOBU 1 METOJIMKY BUMIPIOBAHb 30BHIIIHBOIO 1 BHYTPIIIHHOIO IIIYMiB Ha
aBTOMOOUIl MPHU PO3rOHI 3 MAKCHUMaJIbHOI 1HTEHCUBHICTIO BIJ JESAKOi MOCTIHHOI
MOYAaTKOBOI HIBUAKOCTI. Y CTaHAAPTI JaHl T'PaHUYHO JOIYCTUMI 3HAYEHHS PIBHIB
30BHIIIHBOTO (82+91a1BbA) 1 BHyTpimHbOro (75+851bA) mymiB 1 OpIEHTOBHI
CHEKTPU BHYTPIIHBOIO IIYyMY JJisl JIETKOBUX 1 BaHT@XXHUX aBTOMOOLIIB, a TaKOX
aBTOOYCIB PI3HOTO MPU3HAYCHHS.

Ha puc. 10.18 mogaHi ciekTp BHYTPIIIHBOTO IIYMY B OKTABHUX CMYTrax 4acTOT
f 1 piBeHb 3ByKy, 3aMipsiHi B Ky30Bi JISTKOBOTO aBTOMOOLISI, a TAKOXX TPAHUYHO

JOMYCTUMI 1X 3HAUCHHS.
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Pucynox 10.18 — CriekTp BHYTPIIIHBOTO IIYMY 1 PIBEHb 3BYKY JIETKOBOT'O
aBTOMOO1JIS:
1 i3 —3amipani;2 i 4 — epanuuno oonycmumi

10.5.6 3uusKeHHs1 piBHSA LIyMY

JU1st 3MEHIIEeHHS GHYMPIUUHEO20 UMY IMEHIITYIOTh BiOpario 1 myMm B JoKeperi
iX BUHUKHEHHS, HANpUKIaJ, HI,Z[BI/IH_[y}OTB TOYHICTh BUTOTOBJIEHHS 1 YCTaHOBKU
3yOuaTUX KOJIC B arperatax TpaHcMicli. [HOAI 3MIIIyIOTh BIAcHy YacTOTY
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KOJIMBAJIBHOT CHCTEMHU HUIAXOM 3MIHM KPYTHJIBHOI KOPCTKOCTI 1 MOMEHTIB 1HEpPIIl
a00 3rUHATBLHOI JKOPCTKOCTI 1 Mac Tak, MO0 BJIAaCHA YAaCTOTAa OMWHUJIACS 32 MEKaMU
poOOYMX MIBUIKOCTEN aBTOMOOLIS.

[HTEeHCHUBHICTD BiOpallii 1 MIyMy 3HUXKYIOTh TaKOXK BBEJICHHSIM B KOJIMBAJIbHY
CHCTEMY 130JIATOPIB y BUTJISAI MPYKHUX MPOKIAIOK 1 BTYJOK Ta 3aCTOCYBAaHHSIM
(GPUKIIIHHUX TacUTENIB BiOpaIlii.

BitacHi wacToTu pe3oHyrounx IaHeled kabiHu abo Ky30Ba MOXKHA 3MIHIOBaTH
IUISTXOM 301JIBIIICHHSI X KOPCTKOCTEH 3a PaxXyHOK YTBOpPEHHS KaHABOK 1 HAHECCHHS
Ha TIOBEPXHIO MaHEJeH MPOTUIITYMHOT MacTHKH, 110 3MIHIOE Macy TaHEN i 1 3aBIsSKU
BHYTPIITHOMY TE€PTIO CIIPUSE MOTAIICHHIO BiOpaliii.

{00 3MeHmNTH TPOHUKHEHHS B KabiHy abo0 Ky30B 30BHIIIHIX IIyMiB,
MOKPAIIyIOTh YIIUIBHEHHS OTBOPIB I BaXKENIB, Meaaiell 1 KOMyHIKaIid B MiAI031 1
NEeperopo/ilii MOTOPHOTO BIJACIKYy, B OTBOpax BIKOH 1 aBepeil Tomo. lo manemen
ka0iHu a0o Ky30Ba 3 iX BHYTPIIMIHBOTO OOKY NPHUKICIOIOTH IYMOIOTJIMHAIOY1
HAKJIaJIKH 3 JINCTOBOTO MOPUCTOTO MaTepiaiy.

3meHwenns 308HIUHb020 WYMY MOXE OYTH JOCATHYTE HUIAXOM aKyCTHYHOI
JIOBOJIKM 30BHIIIHIX (popM KaOIHU YM Ky30Ba, CUCTEMH BHITYCKY BiIIpallbOBaHUX
rasiB, OUMCHUKA MOBITPS CUCTEMH KUBJICHHS, BEHTUISITOPA CUCTEMH OXOJIOJIKEHHS 1
TOILI0, @ TAKO’K 3aCTOCYBAHHSM IIUH, 110 3a0€3M1eYyI0Th MiHIMAJIbHUN PIBEHb LIyMY.

TEMA 11. ABTOMOBIJIBHI KOJIECA

11.1 3aranpH1 BIZOMOCTI
11.2 Hluan
11.3 Koneca

11.1 3araanHi BizoMmocTi

[Tpu3HaueHHs KOJiC MOJISrae B TOMY, 1100:

1) mepemaBaTH Ha JOPOTY CHIJIY Baru aBTOMOOLIS;

2) CTBOPIOBATH Ha TIOBEPXHI IOPOTH 30BHIIIHI PEAKTUBHI MOB3OBXKHI CHIIH,
10 BUKJIMKAIOTh MPUCKOPEHHS YU 3yITUHKY PyXOMOI'O aBTOMOO1JIS;

3) cTBOprOBaTH Ha IMOBEPXHI JOPOTH 30BHIIIHI pEeaKTUBHI OOKOBI CWJIH, IO
3MYUIYIOTh aBTOMOOUTb PYyXaTUCh MO KPUBOJIIHIMHIN TPaeKTOPIT;

4) 3MeHIIyBaTH JUHAMIYHI HABaHTaKEHHS, 1[0 BUHUKAIOTh MPH Mepei3ai yepes
HEPIBHOCTI 1I0POTH.

\l/ Koneca \l/

— 3anpusHavennaM | | 3axomcTpykuiero |
—> Bentyui | | JIUCKOBi [«—
> Keposani | [ Besymckopi  [€—
>  Kowmbinosani | | Cruposi <
—>  Tligrpumyioui |

Pucynok 11.1 — Tunu xomic
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VY BiamoBigHOCTI 10 (YHKIIN, SKI BUKOHYIOTh
KOJIeca, BOHU MOJUISIIOTHCS Ha MIATPUMYIOUl, BEIydi,
HampaBisitoul  (KepoBaHi) 1 BeAy4l HAIpPaBIIAIOUl
(Bemyui kepoBaHi) puc. 11.1.

Koneco ckmagatroTbecss 3 TakuX OCHOBHHUX
YacTUH: IIUHHU, 00072, MPUEAHYBAIBHOI YacTUHU 3
JeTalsIMHM KPITIJICHHS, MaTOYHMHU 1 MiIIIAITHUKIB (PHUC.
11.2). IlpuenHyBaIbHOIO YACTHHOIO MOXKE OYTH JIHCK,
KOPCTKO MPHEIHAHUHN 10 000/1a (IUCKOBE KOJIECO) YU
COMII, IO SBJIAIOTH COOOI0 YACTHHY MAaTOYMHU

ALC )WL (Oe3mucKoBe UM CITUIIEBE KOJIECO).
Pucynox 11.2 —xomeco: 1 —
muHa; 2 — obox; 3 — 11.2 Huau
3’€IHYBaJIbHUH CIIEMEHT; 11.2.1 Bumoru, o BUCYBaIOTHCS 10 IIUH
4 — crynuus [Iluar  3arandpHOTO TPHU3HAYCHHS  ITOBHUHHI

3aJI0BOJTBHATH HACTYITHUM BUMOTaM:
1) YUHUTH MIHIMAIBHUI OMIpP KOUCHHIO;
2) BOJIOJITH BHCOKOIO pajiiajbHOIO MOAATIMBICTIO;
3) MaTH HU3bKE MTMTOME HAaBaHTAKEHHSI B IUIOIIMHI KOHTAKTY 3 IOPOTOI0;
4) 3abe3nedyBaTH XOPOIIE 3YCIUICHHS 3 JOPOrO0 B IOB3JOBKHBOMY 1

MOTIEPEYHOMY HaIpsIMax;

5) YMHUTH MaKCHMAJIbHO MOXKJIUBHH OMip OOKOBOMY BiJIBEJICHHIO;

6) OyTH 3HOCOCTIHKHMHU;

7) TPOTHCTOSATH MPOKOJIAM Ta IHIITUM BHJIAM ITOIIKOKEHb;

8) He cTBOPIOBATH IIyMY IPHU PyCi aBTOMOOLIIS;

9) yTpuMyBaTH CTHCHYTE MOBITPSI;

10) wmaru MiHIMaJBHI Macy i MOMEHT 1HEpIIii;

11) OyTu 3pyYHHMH JJIsi MOHTAXKY 1 JIEMOHTAXY;

12) nmomyckaTH pO3TalllyBaHHS raJlbMOBOIO MEXaHi3My BCEpEInHI KoJjieca.
3HauyeHHs KOXHOI 3 TMepepaxOBaHMX BUMOT HE OJHAKOBI JJii aBTOMOOLIIB

pi3HOTO THUMY 1 NMpu3HauYeHHA. lle MmosiCHIOE BeIMKYy pO3MAITICTh B KOHCTPYKIII 1
MPOTIOPIISAX ICHYIOUUX IIIHH.

Iuan
Y Y Y Y
3a 3a 3a | 3a ] 3a
MPU3HAYEHHSAM repMeTH3aLliE0 KOHCTPYKII€EFO rabapuramu mpodinrem
7 - T - - - Maio- 3Bruyaini
Fromant] | oty | |t
.~ [MIupoxo-
>(Copenor| || npodinssi
rabapurHi
P Hwusbko-
> i .
Benmnko- npodinbHi
> rabapurHi
P

ITneBMOKaTKU

Pucynok 11.3 — Tunu mmn
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[To koHCTpYKLIT IMHU MOAUIAIOTHCS Ha pi3Hi TimH (puc. 11.3, 11.4).

Pucynok 11.4 — CrientianbHi IIUHU:
a — apoyHi; 6 — NHe6MOKAMOK, 8 — 3 pe2yIbO8AHUM MUCKOM

11.2.2 KamepHi muHu

3BuyYaiiHa KamepHa IIMHA CKJIAJA€ThbCsl 3 KaMepH, IMOKPUIIKA 1 OO0O0JHOI
cTpiuku (puc. 11.5, a).

Kamepa cnyxuthb N1 yTpUMaHHS CTHUCHYTOTO MOBITPS BCEpEAWHI IIMHH 1
ABJIiE COO0I0 TOHKOCTIHHY T'yMOBY OOOJIOHKY y BHUIJIsi[i Topa. [|ns HakauyBaHHS 1
BUITYCKY CTHCHYTOTO TIOBITpS KamMepa Ma€ BEHTWJIb, OCHAICHWA 3BOPOTHUM
KJIATIaHOM.

Pucynok 11.5 — Kamepna (a) 1 6e3kamepHa (6) muHH:
1, 12 — BenTuii; 2 — 0060aHA CTpivKa; 3 — cepaeyHuK; 4 — O0pT;
5 — 6okoBHHA; 6 — KapKac; 7 — MOAYIIKOBHI MIap; 8 — mpoTekTop; 9 — kamepa;
10 — mmHa; 11 — MOBITPOHENPOHUKHUH TIIAp

Toxkpuwixa cuipuiimMae 3yCHIUIS, 1O M0 MEPEAAIOTHCS CTUCHYTUM TOBITPSIM J10
CTIHOK KaMepH, 3aXHIIae KaMepy BiJ MOIIKOIKEHb 1 3a0e3Mmeuye 34eTUICHHs UHU 3
MTOBEPXHEIO IOPOTH.

Oboona cmpiuka, MO Ma€ BUIJISAI KUIbIS IUIOCKOTO CIYeHHS, 3armolirae
3alIeMJICHHI0O KaMepu MK TOKPHIIKOK 1 obomoMm. B peskux Bumaakax oOOmHY
CTPiYKYy HE BUKOPHUCTOBYIOTb.

CiueHHs MOKPHUIIKH Moka3zaHo Ha puc. 11.6. [Tokpuinka cknanaeTbes 3 TaKUX

OCHOBHUX YaCTHH: Kapkac 1, moaymkoBuii map (Opekep) 2, mpoTekTop 3, O0OKOBHHU
41 0opr 5.
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Pucynok 11.6 — Ilokpunixka:
1 — kaprac; 2 — nooywxosuii wiap (bpexep); 3 — npomexmop, 4 — bokoguna,; 5 — 6opm;
6 — bopmosge Kinvye 3 Opomy, 7 — HANOBHIOBANLHUL 2YyMOBUL WHYD, 8§ — meKcmuibHa obzopmra, 9 —
bopmosa cmpiuxa; H— eucoma npoginio; B — wupuna npoghinto,; D — 306niwnii diamemp,
d — nocadounuii oiamemp

Kapkac € OCHOBHOIO CHUJIOBOIO YAacCTHMHOIO NOKpUIIKU. BiH crnpuiimae
HAaBAHTAKEHHA, 110 CTBOPIOIOTHCA THUCKOM TMOBITPS B IIHMHI 1 BUHUKAIOTh MpU
nepefayl MIKMHOK paJlalibHUX, MO3J0BXKHIX (TATOBUX 1 TallbMIBHMX) 1 OOKOBHUX
3ycwib. [li1 Ai€er0 BHYTPIIIHBOTO TUCKY MOBITPS B Kamepl KapKac HaBaHTaXKYy€ThCS
JTy’K€ BEJIMKUMHU PO3PUBHUMU 3YCUIUISIMU 1 B €KBATOPIAILHOMY 1 B MEPUAIOHAILHOMY
Harpsmax.

Kapkac ckimagaetscs 3 nekinbkox (12-+14) mapiB mporymMoBaHOi TKaHHHH
(xopay). KopnoBi mapu kapkaca KpiluisiTb Ha OOpTOBHX Kulblisix. HUTKM xopay B
KapKacl 3a3BMYail pO3TAlllOBaHi MiJ ACSIKUM KYTOM 10 MEpPUAIOHAIBHOI IUIOIIMHU
ey (puc. 1.7, a), TOMy IIMHYA TaKOTO TUITYy HA3UBAIOTh J1arOHAJIbHUMU.

B saxocti Marepianmy Juisi KOpPAOBOiI TKaHWHU BHUKOPHCTOBYIOTH OaBOBHY,
BICKO3Y, MOJIaMi/IHI CMOJIM 1 cTaieBuil apit. [HOA1 MeTaneBuil KopA KOMOIHY€EThCS 3
HEMETAJIEBUM.

=

=

7

Pucynok 11.7 — lllunu:

a — diaeoHanvHa, 6 — padianvua, 1 — kapkac, 2 — bpekep

SkicTe MIMH B 3HAYHIM MIpl BH3HAYAETHCS MIMHICTIO KOPJAOBOI TKAaHHWHH.
[TiBUIICHHS MIITHOCTI MPH PO3PHBI HUTOK KOPJIOBOiI TKAHWHH JO3BOJISIE 3MCHIIHUTH
YHUCJIO TMIapiB KOPJY, IO CIpUsie 301IBIICHHIO palladbHOT MOJATIMBOCTI MKHU. [Ipu
BUKOPUCTAHHI METAJIEBOTO KOPJy YMCIO IIapiB B IIMHAX BAaHTAXHUX aBTOMOOLIIB
MoOske OyTH 3MeHIIeHe (3 8+ 14 npu HeMeTaneBoMy KOpJ0Bi) 10 2 +4.
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[lvan 3 wMeTaneBUM KOPJAOM MAIOTh OUIBITY BaHTKOMIAHOMHICTH 1
3HOCOCTIHKICTh, 110 OOYMOBIIIOE€ MOXJIMBICTh 30UIbLIEHHS BHYTPIIIHBOTO THCKY B
MUHI. 3aCTOCYBaHHS METaJEBOTO KOPAY , OKPIM IbOTO, MiABUINYE 3aTHICThH IIHH
MPOTHUCTOSTH TIPOKOJIaM.

B ocranHi poku HAOynmH pO3MOBCIOJKCHHS TaKOXK IIMMHH 3 pPajlialbHAM
po3TamryBaHHsAM HHUTOK Kopay (puc. 11.7, 6) — pamianbhi. IlluHH 1OTO THITY
BOJIOJIIIOTH PSZIOM OCOOJMBOCTEH, K1 BIIPIZHAIOTH iX BiJ AlaroHanbHUX. [lopiBHSHO
3 JlarOHAJIbHUMU IIMHAMHU pajiajJibHUM IITMHAM BJIACTHBI pajiajibHa MOJATIUBICTS 1
M1JIBUIIICHA 3HOCOCTIUKICTD, ajieé MEHIIIA 3aTHICTh OIOpPY OOKOBOMY BiJIBEJICHHIO.

HpomekmopOM HA3WBAIOTh TOBCTUW MIap TyMH, PO3MIIMICHUA B BEPXHIN
YaCTUHI CIYCHHS 1 KOHTaKTYIOUHMHA 3 TOBEPXHEIO JIOPOTH  TIpH KOYEHHI IIHHMU.
[TpoTekTop CKIATa€EThCS 3 TOHKOTO IMiJKAHABOYHOTO IIapy 1 TOBCTOI po3qJ1eHOBaH01
yacTUHH. B 3ajexxHocTi Bij NPU3HAYCHHS NIHHU 3aCTOCOBYIOTD PI3HOMaHITHI
PUCYHKHU MPOTEKTOPA, SKiI BINTUBAIOTH HA OIMip KOYCHHIO, 3HOITYBAHHS 1 3YCTUICHHS 3
JIOPOTOIO.

PucyHok mpoTekTopa MmuH, IpU3HAYCHUX I POOOTH Ha JAOPOTrax 3 TBEPIUM
MOKPUTTSAM — “moposkHiit” (puc. 11.8, a), ckiiamaeTbcs 3 HErNIMOOKUX TMO3JOBXKHIX
3Ur3aromnoai0Hux pedep 1 KaHaBOK.

Pucynox 11.8 — Tumnu puCyHKiB IPOTEKTOpA:
a — 00podCHIl, 6 — yHigepcanbHuUll, 6 — Ni08UWEHOT NPOXIOHOCMI

Jis poGoTu Ha noporax 3 TBEpAUM IOKPUTTSAM 1 Ha IPYHTOBUX JOpPOrax
3aCTOCOBYIOTH IMHU 3 “yHIBEpCAIbHUM PHUCYHKOM TpoTekTopa (puc. 11.8, 6), mo
aBJisie cO00I0 KOMOIHAIIIIO TMOB3J0BXKHIX pedep 1 poMOIB B cepeHii YacTuHi OIroBOi
JOPDKKM TIPOTEKTOpa Ta KPYMHUX MACHBHHUX BHCTYIIIB, PO3MIJICHUX IIMPOKUMH
BITQIMHAMU T10 Kpasix O1roBOT JOPIXKKH.

st poOOTH Ha IPYHTOBHUX JOpOrax 1 JOpOrax, MOKPUTHX OpPYyIOM 1 CHITOM ,
BUKOPUCTOBYIOTh IIIMHU 3 PUCYHKOM NIPOTEKTOpa “MiJABUIIEHOI MPOXiAHOCTI” (pHC.
11.8, 6), sixkuii Ma€e MHUPOKI KaHABKH, HAIMPABJICHI MOXMJIO JO0 OCi GIroBO1 HOPIKKH
MPOTEKTOpPA, Ta KPYIHI MACUBHI BUCTYIIH IPYHTO3AIEMIB.

bpexepom HazuBaroTh ryMOBHUI YM T'YMOBOKOP/IOBHI 111ap, PO3TAILIOBAHUMA M1k
KapkacoM 1 TIPOTEKTOpOM. bpekep Tpu3HAueHWH [JIs1 TIOCHJICHHS Kapkaca,
MOM’SIKITY€E IO YJApHUX HABaHTAXXEHb 1 CHpHsiE€ OUTbII PIBHOMIPHOMY PO3MOILITY
MOB3/IOBXKHIX 1 MONEPEYHUX 3YCUJIb, IO JAIIOTh Ha IIUHY.

bokosunamu Ha3UBarOTH TYMOBHII I1ap, IO TOKPUBAE OOKOBI CTIHKHM Kapkaca i
obepirae Moro Bij BOJOTH 1 MEXaHIYHHUX MOIIKO/KCHB. TOBIIMHA OOKOBUHH CKJIAIA€
1,5+3,0MM B 3aJI€)KHOCTI BiJ] TUITY 1 po3Mipy IIMH. BOKOBHHA ckilajae €quHe 1€ 3
IPOTEKTOPOM.
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bopmamu wHa3uBalOTh KOPCTKI YACTUHU TMOKPHILKH, NpPU3HAYEH] IS i
yTpuMaHHS Ha 00omi koieca. OcHOBY OopTa yTBOPIOIOTH TaK 3BaHi “Kpuja’, IO
SBJISTFOTH COO0I0 OOPTOBI KUTBIIA, SIKI CKJIAIAIOTHCS 3 NEKUIBKOX MapajelbHUX PsIiB
CTaJIEBOTO APOTY, HANOBHIOBAJIHHOI'O T'yMOBOTO IIHYpa 1 TEKCTHJIBHOI OOTOPTKH.
KineIie 3 mpoTy 3abe3nedye KOpCTKICTh OOpTa, a TyMOBUH IIHYP J03BOJISIE IPUAATH
HEO0OX1IHY (OopMY IOINEPEUYHOMY CIYCHHIO MOKPUIIKHU. B 3a1eXHOCTI BiJ KUIBKOCTI
mapiB KopJy B OOpTi 3aCTOCOBYIOTh OJIHE, JBa UM HABITh TP KpHJa.

[TocamouHi moBepXHi OOPTIB 3aXUIIEHI TEKCTUILHUMH OOPTOBUMH CTPIUKaAMHU.

11.2.3 be3kamepHi IINHA

[{i muHU ABIAIOTH COOOI0 MPUHIMIIOBO HOBHWM Tum muH (puc. 11.5, 6). Ha
BHYTPIIIHIN TOBEpXHI O€3KaMepHOI IIMHU € TEePMETH3YIOUMU Iap TOBIIUHOIO
1,5+3,0MM 3 rymMu, 10 Ma€ BUCOKY Ta30HEMPOHHUKHICTh, a OOpT Mae 0cOOIUBY
KOHCTPYKIII10, siIKa 3a0e31euye TepMEeTHUHY MOCaKy IIUHU Ha 000/1.

be3kamepHI IIMHU 3py4YHi NPH MOHTaX1 1 PEMOHTI, HAIIWHINI 1 O€3MeYHIlI
KaMEpHHUX (HE pO3pUBAIOTHCS MPH MPOKOJIAX), MAIOTh MEHIIl Macy 1 MOMEHT 1HEpIIii.
OpHak [uist iX BUTOTOBJIEHHS HEOOXIJHI OLIbII CKJIaJHA TEXHOJIOTIS 1 SKICHILIL
MmaTepianu. be3kamepHl IIMHM BUTOTOBISAIOTH B3a€EMO3aMIHHUMH 3 KaMEpHHUMHU
IIMHAMU TUX Ke po3MipiB. be3kamepHi IMMHM OTpUMaIM OCOOJIMBO BEJIHKE
3aCTOCYBaHHS Ha JIETKOBUX aBTOMOOLJISX.

11.2.4 IIponopuii monepe4HOro civeHHs MUHA

[Tponopiiii monepeyHoro CiYeHHs [MHWHU MalTh BEJIMKUW BIUIMB Ha il
BJIACTUBOCTI. OCHOBHUM IMOKA3HUKOM JIJIS IIMHU € BITHOIIEHHS BUCOTH MPOMUIIO 10
Moro mupunu H/B (puc. 11.6). Uum MeHimie BigHOIIEHHA H/B, TUM MeHIe
3HOUIYBaHHS IIMHU, KyT OOKOBOIO BiABEAECHHS, OIMIp KOYEHHIO 1 piBeHb IIyMy. OKpiM
bOT0, MPU OJHAKOBOMY 30BHIIIHBOMY JlaMeTpl IIMHU 3MeHIIeHHs H/B nae
MOXJIMBICTh 30UIBIICHHS AlamMeTrpa o0oja 1 TUM CaMUM IOKPAILEHHS YMOB IS
PO3TaIllyB KOJIECI TaJlbMOBOTO MeXaHi3My. Lle MmosicHI0e TEHASHIIIIO 10 3aCTOCYBaHHS
HU3BKO MPODUILHUX IIIHH.

Jns 3puvaitiux mmmH H/B= 0,9+1,1. B crapmaprax Ha IUHU JUIS JIETKOBUX
aBTOMOOUTIB  mependadeHi HusbkompodumbHi 1wwHU 3 H/B < 0,88 1
HagHu3bKonpodieHi 3 H/B < 0,82, H/B < 0,70 1 H/B < 0,60.

11.2.5 Bubip mun

OcCHOBHI Ta MOCaJ0O4YHI PO3MIPHM , a TAKOX BCl OCHOBHI TOKA3HUKH IIUH
HaBEJICHI B CTaHAApTax, PEKOMEHJAllsX BUPOOHUKIB IIMH 1 000[iB, (PipMOBHX
Karajorax 1 T.J., TOMy OpH TMPOEKTyBaHHI aBTOMOOUIS 3aBJAaHHS KOHCTPYKTOpA
OOMEXHUTUCh BHOOpPOM IIIMHU, SKa BIJAIMOBIJIA€ BUMOTaM TEXHIYHOTO 3aBAaHHSA 1
KOMITOHOBKH aBTOMOO1JISI.

CraHpapTamMu perjiaMeHTOBaHI Takl MapaMeTpyd 1 TOKa3HUKW IIWH, SK
TUTIOPO3MIP PEKOMEHJ0BAaHOTO 000/1a, 30BHINIHIA diaMeTp, MuUpuHA Tpodito,
CTATUYHHM 1 TUHAMIYHHMA pamycn KOEHHSI, TOMyCTUME HABAHTAXKCHHS B 3aJICKHOCTI
BiJl BHYTPIHIHBOFO TUCKY 1 KUIBKOCTI IapiB KOpPAY, MaKCHUMajbHO JOIyCTHMI
MIBUJKICTBH 1 Maca.
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11.3 Kosieca

11.3.1 O6oamn

OcHoBHI enemeHTH mnpodimo ob6oxa (puc. 11.9) HacTymHi: muMpHHA C,
nocaj04yHui aiamMetp 0, KyT HaxXuiIy MOCaJovHUX MOJUIL & , BUcoTa h 1 mupuHa b
OOpTOBUX 3aKpaiH.

[[upokuit 0611 cipusie 30UIBIICHHIO TEPMIHY CIY>KOU 1 BAaHTaXOTM1THOMHOCTI
IIMHHA, 3MEHIIEHHIO OIMOpPY KOYEHHIO 1 KyTa BinBeneHHs. [locamounwii miameTp
PO3paxoByIOTh MO JOBXHWHI Koja. [lomyck Ha mocamounuid miametp = 0,4mMMm. Kyt

o 1\° .
HAXWJIy TOCAJ0YHUX MMOJUIlb, skui ckiaamae (57) , moJerirye IeMOHTaX IIHH 1

OiABUILYE HAAIMHICTh TMOCAAKHM OOPTIB MOKPUIIKH, 3a0e3Meuyroud  Kparry
repMeTH3allito 3’ €IHaHHS, 110 0COOIMBO BAXKIIMBO AJIs1 Oe3KaMepHUX IIKH.

7 ¢ b

5
L/

X \ /

———

Pucynok 11.9 — Enementn npodinro obosa:
1 — 3akpaina 6opma; 2 — nocadouna nonuyst, 3 — MOHMANCHIL pieuak,; 4 — YuniHOpUUHA YacmuHa, ¢
— wupuna, d — nocadounuil diamemp, Q. — Kym HAxXuiy nocadoyHoi noiuyi,
h — sucoma 6opmosux 3axpain; b — wupuna 6opmosux 3axkpain

3akpaiHu 00oja CHpUMarOTh 3yCWILIS, SIKI NepenaloTbcs OOpTaMu IIUHH,
OOMEXYIOTh iX TIIepeMIIICHHS, a TaKOXX 3axXWINaloTh OOKOBHMHHU BiJ 30BHINIHIX
NOIIKOKEeHb. Bucora 1 mupuHa 3aKpaiHy MOBUHHI 3HAXOJAUTHUCh B IIEBHUX BY3bKHX
Mexax.

KoHcTpykilis 000/1a BH3HAYAETHCS CIIOCOOOM MOHTaXy IITHHU Ha HBOTO.
Po3pi3Hsat0Th HEpO30IpHI OAHOKOMIIOHEHTHI 1 PO30IpHI JIBO- 1 TPUKOMIIOHEHTHI
0001, 1110 3aCTOCOBYIOTHCS B TIMCKOBHUX 1 CIIUIIEBUX KOJIECAX.

Hepo36ipni oonokomnonenmni ooonu (puc. 11.10) MaroTh B cepeHiit yacTUHI
KUIbLIEBE 3ariavOJIeHHs, 1[0 HA3WBAE€TbCS MOHTAXKHUM piBUYakoM. BiH moserurye
MOHTaX 1 IEMOHTaX IMHU. Po3MipH piBUaKa 3aiekarh BlJ BUCOTH 3aKpaiHu OOpTa 1
XKOpCTKOCTl OOpTiB muHU. OO MOXe OyTHM CUMETPUYHHUM 1 HECHUMETPUUYHHUM.
3MIIIEHHS] MOHTaXXHOTO PiBYaKa B CTOPOHY MOKpAIlye MOHTaXXH1 BIIACTUBOCTI 00012

1 HaJia€ OB MOKITUBOCTI JJI PO3TAITyBaHHS B KOJIECI TaIbMOBOTO MEXaHI3MY.
5

73 TR
\ \ ‘N

4
Pucynox 11.10 — JIuckoBe koeco 3 Hepo30ipHUM OJTHOKOMITOHEHTHUM 000I0M 1
podiJIb MOCATOYHUX TOJUI JUTsl 0€3KaMEePHUX IIUH
1 - 06i0; 2 — monmadicuuil piguak; 3 — eucmyn 0Jist KpinjieHHsA 0eKOpamugHo20 KOBNAaKa,
4 — pebpo srcopcmrocmi, 5 — Ouck
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[le#t Tunm o6oma 3aCTOCOBYIOTh, B TOE€JHAHHI 3 KaMEPHUMHU 1 O€3KaMEpHUMH
IIMHAMHK, Ha  BCIX JIETKOBMX 1  BaHTAXHUX  aBTOMOOUISX  HEBEJMKOI
BaHTAXXOMIJHOMHOCTI, UIMHH SKUX MAalTh BIJHOCHO enacTuuHi Ooptu. s
1JIBUIIICHHS HAIIMHOCTI 3aKpIIUICHHS 00opTa Oe3KaMepHOI IMMHU Ha KOHIYHIM MOJIMIII
000/1a 4aCTO BUKOHYIOTh CIIEIIAJIbHUIN KUIbIIEBUI BUCTYN — XaMmil (puc. 11.10).

Po36ipHi 1BO- 1 TPUKOMIIOHEHTHI 00011 300pakeHi Ha puc. 11.11.

Pucynox 11.11 — JluckoBi koseca 3 ABO- 1 TPUKOMIIOHEHTHUM 000/10M Ta
I10CaJIOYHI MICIIS:
a — ouckoee xoneco asmomo0insg I'A3-3307; 6 — ouckose koneco asmomobina 3UJI-130; 6 —
nocadoyHi micysi ocHosu 06ooa; 1 — ouck, 2 — ocnosa 0600a; 3 — po3pizne bopmose Kinvye, 4 —
Hepo3pizHe bopmose Kilbye, 5 — po3pizHe 3aMKoge Kiibvlye.

Jleokomnonenmnuti 06i0 CKIAJAETBCA 3 OCHOBH 1 3HOMHOIO pPO3PI3HOrO
OOpPTOBOIO KUIBILS 3 KOHIYHOIO TOJIUIICI0. Tpuxomnonenmuuil 00i0 CKIIAIA€ThCs 3
OCHOBH, HEPO3PI3HOTO OOPTOBOTO KBS 1 pO3PI3HOTO 3aMKOBOTO KUIBIIS 3 KOHIYHOIO
TOJTUTIEIO.

[TopiBHSHO 3 TPUKOMIOHEHTHHM OOOJOM JIBOKOMIIOHEHTHUN MPOCTIIIMKA 1O
KOHCTPYKIIii, ajie BOJIOJI€ HEIOJIKaMH, T0 SKUX HajeXaTh 3MCHIICHA »KOPCTKICTh
PO3pPi3HOTO OOPTOBOIO KIJIBIISL, HASIBHICTH TOCTPUX KPOMOK B MICIII pO3pi3y 1 3a30p B
CTHUKY.

OcHoBa 0001, OgHAKOBa JJI JIBO- 1 TPUKOMIIOHEHTHHUX OOOJIB, Ma€ JBa
MWIHAPUYHAX TocagodHux mosickd (d; 1 dp) 1 KoHiuHy moBepxHiO K, sKi
BUKOPUCTOBYIOTHCS ISl TIOCAJKK 000/1a HA AWCK 4M crnuileBy mMarouuHy. Lli tumm
000/1iB 3aCTOCOBYIOTh 3 KAMEPHUMH IIMHAMH HAa BAHTAXKHUX aBTOMOOIJISX.

Po3mipu 0060/11B onvicaHUX THUMIB cTaHAapTH30BaHl. Ha ierkoBux aBTOMOOUISIX
1 BAHTQXXHUX aBTOMOOUISIX HEBEJIMKOI BaHTAXKOIIIMOMHOCTI 3aCTOCOBYIOThH KOJeca 3
obomamu miamerpom 330, 355 1 380mm (BiamoBigHo 13, 14 115 nroiimiB), a Ha
JOPOKHUX BaHTAKHUX aBTOMOOUISX CEpPeHBOI 1 BEJIMKOI BaHTAXKOMIIHOMHOCTI —
KoJieca 3 oobogamu giamerpoM 508mm (20 groiimiB).

YMOBHI NO3HAYEHHS TUIIOPO3MIPIB CKIAJAIOTHCA 13 3HAUYEHHS IIUPUHU 00012 B
MiJTiMeTpax, OYKBEHHOTO IHJEKCY, IO BH3HA4Ya€ BHUCOTY OOPTOBOi 3akpaiHu, 1
3HAYEHHS HOMIHAJIBHOTO J1aMeTpa B MUTIMETpax.

3aroToBKU IS OJTHOKOMITOHEHTHUX O0OJIIB OTPUMYIOTH MPOQIITIOBAHHIM 3
MOJIOCH TOBIIUMHOIO 3-+4MM, a I AeTajeii JBO- 1 TPUKOMIIOHEHTHHX OO0OdIB —
rapsiaoio MPOKATKOIO.

Omnrcani BUIIe TAMH 00OIB BiANOBIIal0Th BUMOTAaM MAacOBOI'O BUPOOHHMIITBA.
Ix 3acTOCOBYIOTH Ha GiNBIIOCTI JIETKOBUX i BAHTAKHMX ABTOMOOINIB 3 AUCKOBUMH i
CIIUIIEBUMH KOJICCAMHU.
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Ha  BaHTaXHmx  aBTOMOOUIAX  BEJIMKOI  BAHTAXOMIAMOMHOCTI, IO
BUTOTOBJISIIOTBECS B OOMEKEHIM KIUIBKOCTI, OCHAIEHHX CIHIICBMMU MAaTOYMHAMU
KOJIIC, 1HO/II 3aCTOCOBYIOTh 0000U 3 nonepeunumu po3’emamu (puc. 11.12).

Pucynox 11.12 — O6ix 3 nonepeynumu po3’emamu (“Tpusiekc’) 1isi CHUIIEBOTO

KoJieca.
1 — cexmopu 0600a; 2 — cnuyeea mamouuna, 3 — eauxa; 4 — npumuckay; 5 — WNUILKA

Taknii 0011 CKJIaTaeTbCs 3 TPhOX KUIBLIEBUX CEKTOPIB, TOPII SIKUX MarOTh
cneniaibHy (opMy 1 YTBOPIOIOTh 3aMKH IPU 30MpaHH1 CEKTOPIB B 0011.

JInst meHTpyBaHHA 1 KPIIJIEHHS HAa MAaTO4YMHI 00OAM 3 BHYTPILMIHBOI CTOPOHH
MaroTh KOHIYHY MOBepxHIo. Lli 0001u, sKk1 oTpuManu Ha3By “Tpuiexc”, 103BOJSAIOTH
3 IONIOMOT00 CHELiaIbHOI MOHTAKHOT JIOTATKY JIETKO 1 IIBUJKO MPOBOJUTH MOHTAXK
1 JEMOHTaX IIMHU, 110 OCOOJMBO CYTTEBO JUII aBTOMOOUIIB  BEJIUKOI
BaHTaxomiAiiomHocTi. Hexomikom o006oxiB Tuny “Tpuiiekc” € TEeXHOJOT14Ha
CKJIQJIHICTh 1 BEJIMKa TPYIOMICTKICTh BUTOTOBJICHHSI.

11.3.2 Iuckn

Jluck — yacTuHa KoJjeca, ska 3’€lIHye 0017 3 MaTO4YMHOI, 3a3BUYAll Mae
yamonoaiony (opmy, 10 Hajgae JUCKY BEIMKY 3THHAIBHY >KOPCTKICTh 1 BUKIIIOYAE
po0OOTYy 31 3HAKO3MIHHUMHU HampyKeHHsMU. [le Mae ocoOnvBe 3HaUYEHHS IJI KOJIC,
[0 MPaIoTh B YMOBaxX IUKJIIYHOTO HaBaHTa)X€HHs. Bumit kojeca (Bigganb Bij
LHEHTPAJIbHOI MUIOMIMHKU KOJeca A0 MOBEpXHI KPIMUIEHHS AMCKA) HE MOBHHEH OyTH
HAJITO BEJMKUM, IIOO HE CTBOPIOBATH B JUCKY JOJATKOBUX HANPY>KEHb 3THHY. 3
1HIIOTO OOKy IIei po3Mip, pEriaMeHTOBAHUM CTaHIapTaMu Il BaHTaXHUX
aBTOMOO1TiB, MOBHMHEH OYTH JOCTAaTHIM [Jii TOro, ™00 37BO€HI IIMHU B
HABaHTAXXEHOMY CTaHI HE TOPKAJIUCh OJHA OJHOI 1 JO3BOJISJIA BCTAHOBJICHHS
MPOTUKOB3HUX JIAHITIOTIB.

JIMcKu KOJIIC BUTOTOBJISIFOTH 3 JIMCTOBOI cTaji TOBIMHOIO 3+ 11Mm. ucku 3
TOBCTOTO MaTepialy 3 METOI 3MEHIICHHS MacH I1HOJI BUTOTOBJSIOTH 3MIHHOL
TOBIIMHU: OUIBIIOT B CEpelHii 1 MeHmoi B mepudepiiHid YacTUHI. 3 THUX XKe
MIpKyBaHb B JTUCKAaX BUKOHYIOTH OTBOpHU. JIMCK 3ampecoByrOTh B 0011 1 3’€IHYIOTH 3
HUM JIyTOBOIO YM KOHTaKTHOIO 3BapPKOIO.

Ha cniopTuBHUX aBTOMOO1JIIX HaOyJIM pO3MOBCIOIKEHHS Kojleca, B IKUX 0011 1
IUCK o0’egHaHl B OJHIM BUJIMBIN, BUTOTOBJICHIM ITiJT THUCKOM 3 aJIlOMIHIEBO-
MarHi€Boro cruiaBy. Taki Kojieca MarOTh HEBEIMKY Macy, MaJIMid MOMEHT 1HepIli Ta
KpacUBUW 3O0BHINIHIA BUIJISAA, 10 BUKJIOYAE€ HEOOXIIHICTh 3aCTOCYBaHHS
JIEKOPATUBHOTO KOBMAKa.
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OO6ix 1 AuCK Kojieca B CTaTHUHOMY CTaHI HaBaHTa)KEHI BHYTPILNIHIM THCKOM
CTHCHYTOTO MOBITPS B IIMHI 1 CHJIOIO Bark aBToMo0611s. [Ipu pyci aBToMOO1Is 10 IUX
CHJI JOJAIOThCSA TIOB3JOBXKHI 1 TIOTMEPEYHl CHUJIM, [ SKUX YCKJIQJHIOETHCS
JUHAMIYHUM  TPUKIAJEHHSM HaBaHTAXEHb Ta HASBHICTIO KOHILEHTPATOpPIB
HaIpy>XeHb., AKI HE MOXYTh OyTH BH3HAYCHI 1 IPOAHATI30BaHI 3 BUKOPHCTAHHSIM
3BUYHMX 1HXKEHEpHUX MeToJiB. Ha mpakTuill 3aBmaHHs BuOOpy po3MipiB oboza i
JMCKA  BHUPIIIYETbCSI HA  OCHOBI  aHaMi3y  ICHYIOUHMX  KOHCTPYKIIH 1
EKCIIEPUMEHTAJIbHUX  JIaHUX, OTPUMAHUX TMPU  CTEHAOBUX 1  JOPOXKHIX
BUMNPOOYBaHHSIX.

Kpinenns aucka mokaszaHi Ha puc. 11.13. LenTpyBaHHs 1 KpIIUICHHS AMCKA
OJIMHAPHIX KOJIC  JITKOBHUX 1  BaHT@XHUX  aBTOMOOUTIB  HEBEJMKOI
BaHTaXomiAoMHOCTI (puc. 11.13, a) 3a1HCHIOEThCS KOHIYHOIO YaCTHHOIO TaloK 3
MPaBoro pi3p0oI0 1 KyToM KoHyca 60°, siki BIOUpArOThCS y BIAMOBIAHI (acku
KPIMWIBHUX OTBOPIB AucKa. Jl0AaTKOBO ISl MOMEPEHKEHHS CaMOBIATBUHYYBaHHS
raiiok MOBEPXHS JIUCKA B 30H1 KPIMUJIBHOTO OTBOPY PO3MINIYETHCS JEHI0 BUIE (Ha
0,5MM) mnpuUeaHYBaJIbHOI TOBEPXHI, W10 BHUKIMUKAE MpPHU 3aTATYBAHHI MPYKHY
nedopmarliro 1ucka, sika miATPUMYE MOCTIMHUM 3yCUIUIS HATATY B Pi3b0i.

B kpimieHHI AuCKa OJUHAPHHUX KOJIIC BaHTOKHUX aBTOMOOLTIB (puc. 11.13, 6)
LEHTPYBaHHS 1 KPIIUIEHHS 3/A1MCHIOIOTHCS TallKaMH, 10 MaloTh C(hepuyHy OMOPHY
MOBEPXHIO, IKa BIMPAETHCS Y BIANOBIIHY CPEpUUYHY MOBEPXHIO KPIMUIBHOTO OTBOPY
JTUCKaA.

[Ipu 3aBoeHux kosecax (puc. 11.13, B) BHYTpIIIHE KOJECO KPIMUTHCA
KOBINAYKOBUMHU TaillkamMu 13 C(EpUYHOI0 OMOPHOI0 TMOBEPXHEI0 1 Pi3p0OI0 Ha
30BHIIIHIN MOBEPXHi, HA Ky HATBUHUYETHCS TalKa, 1110 KPIITUTh 30BHIIIHE KOJECO.

Jnst 3a0e3nedyeHHs] B3a€MO3aMIHIOBAHOCT] 30BHIIIHBOTO 1 BHYTPIIIHBOTO KOJIC
chepuyHi MOBEPXHI HA KPIMUIBHUX OTBOPaX BUKOHYIOTh 3 000X CTOPiH AucKka. Pi3p0a
B KPIIUICHHSX MPaBUX KOJIIC — MpaBa, a JiBUX — JiiBa. KUIbKICTh KPIMHIBHUX OTBOPIB,
IlaMeTp KoJla, Ha SKOMY BOHM pO3MIIIEHI, 1 PO3MIPU JeTajedl KpIIUICHHS
periaMeHTOBaHI CTaHAapTaMU JUIs KOXKHOTO TUIIOPO3Mipy 000/1a.

Pucynok 11.13 — KpinjieHHs! AUCKOBUX KOJIIC:
a — 1e2k08020 asmomooins; 6 i @ — 6i0N0BIOHO OOUHAPHO2O0 i 3080EHUX BAHMANICHO20 ABMOMOOINS; 2
i 0 — 8i0N0BIOHO OOUHAPHO2O | 3080EHUX BAHMANCHO20 ABMOMOOLIA 3a pekomenoayiero 1SO;
1 — mamouuna; 2 — canomosuii bapadan (Ouck); 3 — ouck, 4 — eaiika, 5 — wnuivka,; 6 — 2atika
KpINnieHHs 308HIUHb020 KOoleca, 7 — KOBNAUKO0GI 2auKa KPInjieHHs 6HYMPIUHb020 Koleca,
8 — eaiixa 3 waiiboro, wo obepmaecmuvcs
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B TenepimHiii yac Juis KpIMJIeHHS AWCKOBUX KOJIIC BaHTaXHMX aBTOMOOLIIB
BUKOPHCTOBYETbCA OLIbIN MpocTUi, pekoMmenaoBanuii ISO (puc. 11.13, 2, 0). B miit
KOHCTPYKIIi KOJIECO HEHTPYETHCS MOCAJIOYHUM OTBOPOM IO BHCTYITy MATOYHHH.
KpinnenHus npu oAMHAPHUX 1 MPHU 3ABOEHUX KoJiecax 3AINMCHIOEThCA TallkaMu 3
mpaBoro pi3pOor0. ["alika onmupaeTbest Ha 1MIai0y, MO0 BUIBHO 00€pPTAETHCS BITHOCHO
HEl, 1 103BOJISIE YHUKHYTH MOIIKOKEHHS TaliKoI0 MOBEPXHI KoJieca.

Ha puc. 11.14 mokazaHe kpirmuieHHS o00oja Ha MaTOYMHI 3 CHUIAMH JIJIs
OJIMHAPHOTO 1 3JABOEHUX O€3auCcKOoBUX Kojic. Jlns 1eHTpyBaHHS 000712
BUKOPHUCTOBYIOTh KOHIUHY AUISHKY K BHYTPIIIHBOI MOBEPXHI OCHOBU 00oda (JMB.
puc.11.11), a ana ocboBoi (ikcamii — AUIAHKY 000Ja BiJ KOHIYHOI MOBEpPXHI J0
HaHOIIKYOTO TOPIIS 3aTHCKAETHCS 33 JOTIOMOTOF0 MIPUTHUCKAYA 1 PO3ITIPHOTO KIJIBIIA.

g 4 5 v Z 3 4 6 )

;

NS

5)
Pucynok 11.14 — KpinuienHst 0004a Ha MaToO4YMHI 31 CIULIAMH O€31UCKOBUX KOJIIC:

a — 00UHApPHO20, b — 3080€H020;
1 — npumuckau, 2 — eaiika; 3 — 6oam; 4 — mamouuna, 5— 0000, 6 — po3nipue Kinvye

11.3.3 Marouunu

MarounHa npu3HayeHa JJi BCTAaHOBJICHHS KoJieca 3 JIOIIOMOTO0 ITiIIIUITHUKIB
Ha 1amdi MOBOPOTHOrO Kyjaka YW Oallku BEIy4Ooro MOCTa 3 PO3BaHTaKCHUMH
niBocsaMu. [ mepeaadi KpyTHOIO MOMEHTY, a TaKOXK paJlalIbHUX 1 OChOBUX 3yCHIIb
IpY HAIiBPO3BAHTAKCHUX IMIBOCSIX MATOYMHH BEIyYHWX MOCTIB TMPUETHYIOTH 0
(brnaH1iB MIBOCEH 3 TONOMOIOI0 OOJTIB Ta IIMUIBOK.

MartounHHM ISl TUCKOBHX KOJIC BUKOHYIOTH 3 BHUCTyHAlOuuM (JIaHIEM, JI0
SKOT0 KPIIUISTh AUCK KoJieca 1 rajlbMOBUM OapabaH 4M JTUCK.

MarounHan 71 0€3IMCKOBHX KOJIIC MAlOTh IIICTh, 1HOAI IT’SITh, BUKOHAHUX SIK
€IMHE L€ 3 HEW CHOullb 3 00pobJeHo0 1o nepudepii MOBEpXHEI, sKa
BUKOPUCTOBYETHCS JI1 TIocaaku o0oaa. B MatoumHax 3po0iaeHO OTBOPH 3 Pi3b0OIO
JUIst OOJITIB 1 MIMWJIBOK KPITUIGHHS MPUTHCKAYiB, MO (IKCYIOTh 00iT B OCHOBOMY
HarpsMi, 1 60ITIB KPIMJIEHHS TaJIbMOBOTO OapabaHa.

[TiAMIAITHIKA MaTOYMH BCTAHOBIIOIOTH Tak, 100 BiAgadb MK IIEHTpaMu
MIIIUIHUKIB - OyJla MakKCUMaJbHO MOXJIuBOK0 (puc. 11.15) nns 3MeHIeHHs
MPUKJIAAYBAHUX A0 MIiAINIUITHUKIB 3yCUJIb, 110 CTBOPIOIOTH 3rHHAIBHI MOMEHTH BiJ
O6okoBux cwiI. LleHTpoM MAMUITHMKA HA3WBAIOTh TOYKY HA OCI MIAIIUITHUKA, Yepe3
Ky MPOXOJATh JIHII Jii CHJI, [0 MNepeNaloThCcs TUIAMM KOYEeHHs. BHyTpiliHiii
MIIIUAITHAK, SKAW 3a3BUYail Mae OUIBIITY BaHTaXKOIMIIMOMHICT, B TOPIBHSHHI 3
30BHIIITHIM, BCTAHOBIIIOETHCS OJIMKYE JI0 IEHTPATBHOI MUIONTMHN OJIMHAPHOIO KoJeca
YU TUIOLIUHM, PIBHOBIIAAICHOT Bl IIEHTPAILHOI IIJIOMIMHY 3/IBOEHUX KOJIIC.

[Ipu mpoekTyBaHHI MaTOYMHHU TMPArHyTh 10 TOro, OO BOHA HE BUCTYIAJIa Ha
30BHIITHIO MOBEPXHIO IIIMHU, KA 3aXUINAE i1 BIJ] MOMIKOKEeHb. [{e Takok TopkaeThes
1 IGKOPAaTUBHUX KOBIAKIB KOJIIC JIETKOBUX aBTOMOOLIIB.
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3a3BuYail MAaTOYMHU BIAJMBAIOTH 3 KOBKOTO 4YaBYHY uu cTami. B skocTi
MiAMIKAITHAKIB MAaTOYMHU KOJIeCa 3aCTOCOBYIOTh POJIMKOBI KOHIYHI a00 KyJIbKOBI
pamiabHO-YTIOPHI T ITHITHUKY.

I far Y
Frr
a_| '
L ) !
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Pucynok 11.15 — Cxema aiig po3paxyHKy HaBaHTaXE€Hb, 110 J1FOTh HA MAMIUITHUKHA

MaTOYHMHH KOJIECa KEPOBAHOTO 1 BEyUOI0 3 PO3BAHTAKEHUMH IIBOCSIMH MOCTIB:
1i Il — yenmpu, 6i0n06iOHO, 306HIUHBLOO | BHYMPIUIHLO20 NIOWUNHUKIE MAMOYUHU KOleCa

11.3.4 Po3paxyHOK NiAIIUIHUKIB MATOYHH KOJIIC

Po3paxyHok mossirae y BU3HA4€HH1 JTOBFOBIYHOCTI MIAIIMMHUKIB. sl Lboro
HEOOX1THO 3HATH 3HAUYCHHS J1I0UMX Ha MiIIUIHUKA 3yCUIIb.

HaBenemo MeTon po3paxyHKy LMX 3yCHIb. 3T1IJHO LbOTO METOJY BILTMBOM
CWJIM Barv 1 KyTOM PO3Bally KOJIIC HEXTYIOTb, TOMY CIOCIO BH3HAYEHHS 3YCHUJIb, 1110
JIFOTh Ha IMIMIMITHUKA MAaTOYHMH KOJIC KEPOBAHOIO 1 BEIYyYOro 3 PO3BAaHTAKCHUMH
MMBOCSIMH MOCTIB, OJTHAKOBHM.

B po3paxyHKy BpaxoBYIOTh JIBa PEKUMHU PyXY: MO TPsIMii 1 IO KPUBOJIHIAHIN
TpaekTopii pagiycom R=50M 3 mBuakicTio V,=40km/rog un R=12m 1 V,=20xm/ro.

[Ipu po3paxyHKy cepeAHiX MPUBEACHUX HABAaHTAXEHb Ha MIIIMITHUKH
PUIMAIOTh, 1110 aBTOMOO1UIIb pyXaeThes 1o npsamiid 90% uuisxy, a BAIBO 1 BOPABO 1O
5% nutsxy.

Pyx no npsamiii. JInsg cupouieHHss TpUiiMaroTh, 10 Ha MAaTOYMHY KoJieca i€
3yCUIIIA, SIKE TOPIBHIOE BEPTUKAIIbHIN peakilii B TOYL KOHTAKTy KoJjeca 3 OMOPHOI0
MOBEPXHEIO

Rz = O’Sman(g)g '

ae m — Maca aBTOMO6iJI$I, IO IMpHIIaga€ Ha KOJICCa pO3ITEIAyBaHOTO MOCTA.

an(3)

OxkpiMm 11OTO, TSI TOTO, 11100 BpaxyBaTH OOKOBI CHJIH, SIKI BAHUKAIOTh MPHU
Hai3/l Ha HEPIBHOCTI JIOPOTH, BBAXKAIOTh, 110 B TOUIll KOHTAKTY KOJieca 3 OMIOPHOIO
MOBEPXHEIO MOCTIMHO i€ OOKOBA peakiis

ne f —xoedimient tepts, piBauii 0,05.
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[Tin miero nux cun (puc. 11.15) pamianbHi HaBaHTaKEHHS BIJMOBITHO Ha
BHyTpimHIA (iHAekc [) Ta 30BHImHIA (iHAEKC II) MAMUMHUKA 3HAXOMSTH 13
3QJIEKHOCTEN

F,.=Rall+Rr/I;

F,=R(-a)/l-Rr /I.

YK

be3nocepenHb00 i€10 OCHOBOTO HABAHTAXKECHHS HA MIIIIUIHUKA B I[HOMY
BUNAJKy HEXTYIOTh

Pyx no xpusoninitiniti mpaexmopii. BepTukanpHi peaxiiii B TOYI[I KOHTaKTY
KOJIeca 3 OTIOPHOIO MOBEPXHEIO 3HAXOIATH 13 3aJIEKHOCTI

R,=0,5m,,,a[1+2(h, /B)|[v2/(Rg)],

JI€ 3HaK IUIIOC BIJAIMOBIJA€ 30BHIIIHBOMY, @ 3HaK MIHYC BHYTPIIIHbOMY IO
BIJTHOILLIEHHIO JI0 LIEHTPa OBOPOTY KOJIECY.

Pucynox 11.15 — Cxema ajig po3paxyHKy HaBaHTa)K€Hb, 110 JIIOTh HA MiIITUITHUK
KOJIeca BEy4oTo MOCTa 3 HalliBPO3BAHTAKEHUMH IMIBOCSIMHU

["opuzoHTaNbHI peakiii
R, =¢R,,

y

ne ¢ — KoedIieHT 34YeIIeHHS KOJIIC MOCTa 3 JOPOTrolo,

a

man(3)g Rg .

2 2
MyyVa /R V2

¢:

[lin nmiero nMX CwI pajiiajibHE Ta OCbOBE HABAHTAXEHHS Ha BHYTPIMIHIA 1
30BHIIIHIA MIIIMIHUKA 30BHIMIHBOTO (iHAEKC 3) 1 BHYTpIIIHBOrO (iHAEKC B) 1o
BIJTHOIICHHIO JI0 IIEHTpa MOBOPOTY KoJjeca BIAMOBIAHO JOPIBHIOIOTH:
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Fiu=R,all+R,r/1; Fs=R;;
Fis=R;(0-a)/I-R,r./1; F,=0;
Fis=Rzall-R,r /1; F.=0;
Fus =R(1—a)/T+Rr. /1 Fos =R

JIns miAIMMIHUKIB BEy4Oro MOCTa 3 HAIBPO3BAaHTAKEHHUMHU IIBOCSIMU (pHC.
11.16) 3anekHOCTI 151 BU3BHAYEHHS HABAaHTAKEHb HA MIIITUITHUK KOJIeca HACTYIIHI:
PYX NO npsamit
F=RIl/a; F,=0;

PYX N0 KPUBOTTHIUHIU MPAEKMOPIT

F,=R,l/a+ R, /a; Fs=R;;
Fs=R;l/a-R,r /a; Fs=R;

HeoOximHa ~ MOBroBIYHICT,  MIANIMIHUKIB (B MUIIOHAX  0OEpTIB)
BCTAHOBIIIOETHCS Ha OCHOBI 33/IaHOTO PECypCy aBTOMOOUIS 3 BpaXyBaHHSM IPOOITY
MDK KalmiTaJIbHUMH PEMOHTaMHU.

11.3.5 MomeHT iHepuii KoJ1ic

[leii MOMEHT B 3Ha4yHIA MIpl BU3HA4Ya€ JUHAMIYHI MOKAa3HUKUA aBTOMOOIJIS.
MomeHTH 1HepIii KOJIIC Yepe3 PI3HULIO B MACl KOJIC 3 IIMHAMU 3MIHIOIOTBCS B YK€
IIMPOKUX MeEXKax HaBIThb I KOJIC, Ha SKUX BCTAHOBJIEHI IIMHU OJHOIO
HOMIHAJIBHOTO po3Mipy. ToMy 3aMiCTh MOMEHTY 1HEpIIi 3py4Hille KOPUCTYBAaTUCH
Macolo 1 pajilycoM 1HepIIii, BIJHICIIN HOro 10 HOMIHAJIBHOIO JlaMeTpa o0oAa.

Sk mokaszanu po3paxyHKH 1€ BIJHOLIEHHS JUIsl JUCKOBUX KOJIIC 3 IIMHAMHU
ckaagae 0,7-+0,75. Takum 4yuHOM JIJIsl TIONIEPEAHIX PO3PAXYHKIB MOXHA MPUNUHATH,
III0 MOMEHT 1HEpIIii TUCKOBOTO KoJieca 3 IITMHOI0

2
| =(m_+m,)(0,72d)",
e M 1 M — Macu, BIANOBIHO, KOJIEca 1 IUHM;
d — HoMiHaNBHMI JiamMeTp 000/1a.

11.3.6 Marepianu i BUTOTOBJICHHSI OCHOBHUX JeTaJIeld KOJIIC
Jlan1 mpo 11 MaTepianu nogamo y Burisial Tadmaum 11.1
Ta6mu 11.1 — MaTepianau 111 BATOTOBJICHHS OCHOBHHUX JCTaJICH KOJIIC

Jerajb Marepian
O0in Cranp 08, 08k, 15, 15xn
Boprose kinbIie Cranp 08, 08km, 15, 15k
3aMKOBE KIJIBIIC Crams 45, 45I", 50, 50T
Jluck Cransb 08, 08km, 15, 15k
Marouuna Kosxkuit wasyn KY 35-10, K4 37-12, ctans 35J1, 40J1
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11.3.7 banancyBaHHs KoJ1ic

Bucoki mBHIKOCTI pyxXy aBTOMOOULTIB  BHUKJIMKAIOTh  HEOOXITHICTh
OanmaHCyBaHHS KOJIC, B OCOOMMBOCTI mepeaHix kepoBaHux. llpu maucOamaHci koJiic
MOTIpIIYETHCS KOM(OpTaOeabHICTh aBTOMOOLISA 1 30UIBIIY€ETHCS 3HOIIYBAHHS IITHH.
Jucbananc mepenHiX KepOBaHMX KOJIC MOXKE€ BHUKJIMKATH TOTIPIICHHS CTIMKOCTI 1
KEpOBAHOCTI aBTOMOOWIS, CTaTH MPUYMHOIO BUHUKHEHHS HEOE3MEYHMX KOJUBaHb 1
IIIBUJIKOTO 3HOIIIYBAHHS IIAPHIPIB MIJABICKU 1 pyJIHOBOTO MIPHUBO/IA.

Hucbananc ckiamaerbes 3 aucOaiaHcy raapMoBOro 0apa®aHa 1 rajabMOBOIO
JMCKAa 3 MaTOYMHOIO, NucOanaHcy KoJjieca, SIKWid, B CBOIO Yepry, CKIAJAEThCs 3
nucOanaHciB KoJjieca, IMIMHM 1 BEHTWISA, a TaKoX AHCOanaHcy, KUl CTBOPIOETHCA
pagiaIbHAM 1 TOPIIEBUM OUTTSIM KoOJjeca.

Jlnst ycyHeHHsT aucOallancy TaiabMOBUM OapabaH 4YM JUCK 3 MAaTOYHMHOIO
BPIBHOB@XYIOTh CTaTMYHO (B OJHIN TIUIOIIMHI) MpPU HEHTPYBaHHI MO MOCAAOYHHUX
MOBEPXHAX ab0 TO 30BHINIHIX KUIBIAX MIAMIMITHAKIB MATOYMHUA 33 PaxXyHOK
BHUCBEPJIIOBAHHSI OTBOPIB B raJIbMOBOMY OapabaHi UM IUCKY.

Koneco, sike ckiamaeTscs 3 00ofa 1 JUCKA, OAJIaHCYEThCS CTAaTUYHO MPH
[EHTPYBAHHI MO MOCAJA0YHUX MOBEPXHAX 32 PaXyHOK 3HATTA Iapy Meraiay abo
npuBapioBaHHs BaHTaxiB. IlluHu B 300pi 3 KaMeporo 1 BEHTHIEM OTPUMYIOTh Bijl
BUPOOHMKA 30a71aHCOBAaHUMHU.

Jucbananc kojeca 3 MIMUHOI B 300p1 YCYBalOTh 3a paxyHOK BCTaHOBJICHHS Ha
0001 OanaHCyBaJIbHUX BaHTaXiB. ballaHCyBaHHS BHUKOHYETHCS IMPU IIEHTPYBaHHI
KoJieca MO TMocaJoyHuX moBepxHsAxX. Korjeca BaHTaXHUX aBTOMOO1IIB OalaHCYIOTh
CTaTUYHO, a JIECTKOBUX — JMHAMIYHO (B JIBOX IJIOIIMHAX), PO3TAIIOBYIOUM BaHTaXI1 3
30BHIIIHBOI Ta BHYTPIIIHBOI CTOPIH KoJjieca. JlucOamaHc, 1O CTBOPIOETHCA
pajialibHUM 1 TOPLEBUM OUTTAM KOJ€ca, YCYBalOTh IMPABKOIO KoJjeca. 3HAUYCHHS
JIOMYCTUMOTO JMcOaaHCy JJisl KOJIic B 300pi 3 MIMHOIO PEryIaMeHTOBaHI CTaHAapTaMu
Ha IIWHH.
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