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BCTVYII

3aBgaHHS Ha KypcoBy pooOoty (lomaTok 2) BUIA€TBCS iHIUBI-
JOyaJIbHO KO)KHOMY CTYZIEHTY 3TiIHO MonaTKy | 1 BKJIrOYae Taki BUXia-
Hi JaHi;

- BaHTaxomiaioMHicTh G,, kH (abo macaxupoMicTKICTh N, YOIL);

- MaKCHMaJbHa MBHAKICTE V3 max, M/CEK.;

- Koe(il[ieHT ONopy AOpOTH NMPU MaKCUMAaJbHIN MIBUIKOCTI YA,

- UIbOBE MPU3HAYEHHS aBTOMOOLIS Ta yMOBH HOT'O eKCILTyaTallii;

- Ha3Ba BY3JIIB aBTOMOOLUISl, KOHCTPYKIIi SKHX HEOOXiAHO pO3-
poburu.

3a OakaHHSIM CTyJIEHTa BHKOHYBaTH OaKaJlaBpChKY aTeCTalliiHy
poOOTY 3 BHUKOPHCTaHHSM MaTepialliB JaHOi KypcoBoi poOOTH
3aBJlaHHA Ha HEl MOXKe OYTH CKIIaJICHUM 3 YpaxyBaHHSIM TEMaTHKU
aTecTaiiiHoi poOoTH.

3aBmaHHA Ha KypCOBY poOOOTY BHIAETHCS BHUKIATAYeM -
KEpIBHUKOM KypcoBOi poOOOTH 1 3aTBEpIKYEThCS 3aBijyBaueMm
kadenpu. 3pa3ok 3aBJaHHS MpeAcTaBieHWid B jgogatky 2. Homep
BapianTy 3aBaaHHs (JoaaTok 2) BH3HAYA€TbCSl SIK CyMa TPbOX
OCTaHHIX HUPP 3a7iKOBOI KHHKKHM CTYylAeHTa, NMpH LboMYy «0»
BpaxoByeTbesl K «10», HANpPUKJIAA, HOMepP 3aJiKOBOI KHIKKH
Ne372590 — Homep BapianTy 5+9+10=24, T0o6T0 BapianT Ne24.

Mera kypcoBoi poOOTH TONIsATa€e B 3aKpIiIUICHHI 3HAHL 3 TEopil i
KOHCTPYKIIii aBTOMOOLTIB, Ham0aHHI NPAKTUYHUX HABHYOK ¥
BH3HAYCHHI MTOKa3HUKIB eKCIUTyaTaIlifHAX BIIACTHBOCTEH
TPAHCIIOPTHUX 3acO0iB 1 OIIHIOBaHHI JOCKOHAJOCTI KOHCTPYKIIiT
MEXaHI3MIB 1 CHCTEM aBTOMOOLISA i aBTOMOOLJIS B ILIOMY.

KypcoBa pobora ckmamaeTrscs 3 poO3paxyHKOBO-TIOSCHIOBAJIBHOI
3amicku 06’emoM 10 60 cropinok Times New Roman (mpudt 14)
TEKCTy Ha JHcTax namepy gopmarom A4 (moms: 25 MM - 3miBa; mo 20
MM - 3Bepxy i 3HU3Y; 10 MM - cmpaBa) 3pa3oK THTYJIBHOI CTOPIHKH
PO3paxyHKOBO-TIOSCHIOBAJIBHOI 3aIIMCKH Mpe/i-cTaBieHo B Jlomatky 3.

OdopmieHHsT PO3paxyHKOBO-TIOSICHIOBAJILHOI 3alUCKH HOBUHHO
BiJINIOBiITaTH BUMOTaM JIIIOYMX CTaHAAPTiB.

MeroanuHi BKa3iBKM /10 BHKOHAaHHS KypcoBOi poOoTH 3
TUCHHTUTIHE  “ABTOMOOUII” U1 CTy[eHTiB cremianbHOCTI 274 -
“ABTOMOOUTBPHUI TpaHCHIOPT® MOXYTh OyTH BUKOPUCTAHI IS
MPOBEICHHS [TPAK-TUYHUX 3aBHSTH 3 AUCLUILIIHH.



1. AHAJII3 BUXITHUX JAHUX TA PO3POBKA
KOMITOHYBAJIbBHOI CXEMHU ABTOMOBLIISA

BuxigHi maHi Ha KypcoBWii MPOEKT MOTPIOHO MpoaHaNli3yBaTH i,
npH HEOOXiTHOCTI, yTouHUTH. Ha OCHOBI AaHUX AJS MPOEKTYBaHHS
aBTOMOOLISL OMKMCATH YMOBH HOT0O eKCITyaTalii i po3poOUTH OCHOBHI
BHMOT'H, SIKUM ITOBHHHA BiIIOBIAaTH KOHCTPYKIisl aBTOMOOLIIS.

Po3poOka  KOMIIOHYBadbHOI ~ CXEMH  aBTOMOOLUIS  BKIIIOYA€E
BHU3HAYEHHS MapaMeTpiB Macu aBTOMOO1UIS (aBTOIO13/1a), BU3HAYCHHS
KUTBKOCTI oceil 1 KomicHOT (OopMynH, YTOYHEHHsI KOMIIOHYBallbHOI
CXEMH 1 HaBaHTaKeHb Ha OCi.

1.1. BusnaueHHs napamMeTpiB Macu

BracHy macy BaHTaXHOTO aBTOMOOIIS BH3HAYAIOTh Ha OCHOBI
CTaTUCTUYHOI OOpOOKM TapaMeTpiB Mac ICHYIOYHMX aBTOMOOLIIB
JAHOTO THITY 3 ypaxyBaHHAM (DaKTOpPIB, SIKi MOXKYTh 3M1IMCHUTH BILIMB
Ha BHOIp MacH.

BrmacHy Macy BaHTaXHOTO aBTOMOOUISI  BH3HAYAOTh 13
CHIBBIJHOIIICHHS:

M,= M, -q (1)

ne M, - BaHTa)KOITi JHOMHICTh aBTOMOOLIS, T;
g - KoeIIiEHT TapH.
OpieHTOBHI 3HAYeHHA KoeQillieHTa Taph HEMOBHOIPUBOIHUX
aBTOMOOLTIB 3 KojicHHME Qopmymamu 4x2 1 6x4 MOXHa 3HANTH,
BHUKOPUCTOBYIOUH rpadik 3aiexHocti ¢ = f (M,) (puc.l).

q
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Puc.1. 3anexnicte koedimieHTY Tapy ( BiJ BaHTaKOMiAHOMHOCTI
aBTOoMOO1s (1 - mopora 3 TBEpAUM MOKPHUTTSIM; 2 — OE30PIAHOKS)

BpaxoByroun naHi TEXHIYHHX XapaKTEPUCTUK MOBHOMPHUBITHUX
BaHTQXXHMX  aBTOMOOLTIB, aBTONOI3MiB, OPIEHTOBHI  3HAYCHHS
koe(ilieHTa  MOXKHA BU3HAUMTH 3a TaOi.l, 2.

Tabmmsg 1

OpienToBHi 3HaYeHHA KoediunieHTa Tapu ( A
NMOBHONPHUBITHUX aBTOMOOLTIB

Komicaa hopmyna 4x4 6x6 8x8
q 16..17 14..15 13..14
Tabmurg 2

OpienToBHi 3HaYeHHA KoedilnieHTa Tapy ( AJ4 CileJbHUX i
NPUYINMHUX ABTONOI3IB 3arajJibHOT0 NPU3HAYEHHS

Tsarau | M, 6 8 10 12
4x4, 6x6| Q 1,0 0,95 0,9 0,85

Tsarau | M, 7...13 14...20 23...26 | 34...48
4x2, 6x4| Q 0,9...0,8 [0,75...0,68 0,65 0,6...0,5

BrnacHa maca merkoBux aBTOMOOLTIB BU3HAYAETHCA B 3aJIEKHOCTI
Bim pobodoro o0'eMy HABHWTyHa, a BJIacHa Maca aBTOOyCiB - B
3JIEKHOCTI Bif iX JOBKHHH, IMACAKHPOMICTKOCTI 1 MpHU3HAYCHHS, HA
OCHOBI JJaHUX 1X TEXHIYHUX XapaKTEPUCTHK.

[ToBHa Maca aBTOMOOLIS BU3HAYAETHCS 13 BUPA3iB:

- BAHT2)XHOT'O aBTOMOOLJIS

M=M+M, (@)
- IETKOBOT'O aBTOMOOLIIA, aBTOOyCa
M, =M ,+M,,+M, (3)

ne M, - maca BaHTaxy, T;
M,,=10n - maca BaHTaxy (6araxy) JerkoBoro aBTOMOOLJIS, KT;
M, = 75n - maca macaxxupiB (pa3oM 3 BOJIEM), KT;
N - KUIbKICTh MAacaXXUPiB.

1.2. BusHa4yeHHA KiTbKOCTI oceii i radaputiB aBTOMO00inA
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Po3nonin HaBaHTaKEHHS MO MOCTaX HEOOXIMHO BU3HAYUTH IS
mig0opy IIWH, a TAKOX YIS BU3HAYCHHS MaKCUMAaJIbHO MOXJIMBOI IO
3UYCTICHHIO TSATOBOI CHIJIM, BETUYMHA SKOI BUKOPUCTOBYETHCS JUIS BU-
0Opy MepenaTouyHoro 4Yuciia HIKYOoi mepeaadi TpaHcMicii. [l BaH-
TaXHUX aBTOMOOUTIB PO3MOALT HABAHTAXKEHb MIXK MOCTAMH 3QJICKHTD,
TOJIOBHUM YHHOM, BiJ TOTO, JUIS SKHX JOPIl BOHU IIPU3HAYCHI.

[Ipu npoMy, Tepi 3a Bce, BUXOIATH 13 ypaXyBaHHS €JUHUX HOPM
BaroBMX OOMEXKEHHL JUIS BaHTAKHUX aBTOMOOITIB, aBTOIOI3MIB 1
aBTOOYCiB,  3YMOBJIEHHUX  MII[HICTIO  JOPOXKHIX  TOKPHUTTIB,
nepea0aYeHUX BIAMOBITHUMH JTOPOKHIMH CTaHIAAPTAMH.

3a  choemiaJbHUMM  NPaBUJIAMH  3JIIHCHIOETBCS  JIOPOIKHE
TepeBe3CHHsT HeOE3MEUHNX BaHTaXIB, PyX TPAHCIIOPTHHUX 3acO0iB Ta
iX cocraBiB y pasi, KOJIM XO0U OIMH 3 iX ra0apuTiB MEPEBHIIYE 3a
NIUPUHOIO 2,6 M, 32 BUCOTOIO BiJl TMOBEpXHI AOpordn — 4 M (st
KOHTCHHEPOBO3iB Ha BCTAHOBJICHUX YKpaBToa0poM i HalioHanbHOO
nofimiero Mapmpyrax — 4,35 M), 3a JOBKMUHOIWO — 22 M (st
MapIIpyTHUX TPAHCIIOPTHHUX 3ac00iB — 25 M), (haKkTHUHY Macy IMOoHa]
40 T (m1d KOHTEHHEPOBO3IB — IMOHaH 44 T, Ha BCTAHOBJICHHMX
YkpaBTomopom i HarioHamsHOIO TIOMIIIE0 I HUX MapIipyTax — JI0
46 T), HaBaHTOKCHHSA Ha OAWMHOYHY Bich — 11 T (s aBTOOYCIB,
TponeioyciB — 11,5 T), 3mBoeni oci — 16 1, crpoeni — 22 T (mist
KOHTEWHEPOBO3iB HAaBaHTAXXEHHS Ha OAWHOYHY Bich — 11 T, 31BO€HI
oci — 18 T, cTpoeni — 24 T) a0 SKIIO BaHTaX BHUCTYIIA€ 3a 3aIHIN
rabapuT TPaHCIOPTHOTO 3aCO0Y OUTBII K HA 2 M.

Oci crmig BBaXkaTW 3ABOEHHMH a00 CTPOEHWUMH, SIKIIO BiICTaHb
MK HUMH (CyMDKHHAMU) HE TIEPEBUIIIYE 2,5 M.

Pyx TpaHcmopTHHX 3ac00iB Ta iX COCTaBiB 3 HaBaHTKEHHIM Ha
OMMHOYHY Bick ToHaT 11 T, 3MBo€HI oci — moHan 16 T, CTpoeHi oci —
monas 22 T abo ¢akTuaHO Macoro noHad 40 T (171 KOHTEHHEPOBO3iB
— HABaHTAXXCHHS Ha OJMHOYHY Bich — moHaj 11 T, 3ABOEHI oci —
nonan 18 T, crpoeni oci — monHan 24 T 260 PaKTUIHOI MaCOI0 TTOHAT
44 T, a Ha BCTaHOBJIIEHWX YKpaBTOMOpoM 1 HamioHanbHOMO momimiero
JUI HUX MapuipyTax — moHaj 46 T) y pasi nepeBe3cHHs MOAUTBHUX
BaHTaXIB aBTOMOOUTEHUMH JOPOTaMHU 3a00POHSIETHCS.

3a00pOHSIETBCS PYX TPAHCIOPTHHUX 3acO0IB 3 HABAaHTAXKCHHSIM Ha
Bich ToHaJ 7 T a00 (hakTHYHOI Macoro MoHaj 24 T aBTOMOOUTEHUMU
JIOPOTaM¥ 3arajbHOr0 KOPHCTYBAHHS MICIIEBOTO 3HAYECHHSI.



KinbkicTh oceli MOXHa BU3HAYUTH 13 BUpaA3Yy:
n = Ga/ Ge 4)

ne. Ga — moBHa Bara aBTOMOOLIS;

Ge¢ - mpUIyCTUME BaroBe HaBaHTaXKCHHS Ha BIiCh B 3aJIKHOCTI BiJ

TPYIN JOPIT 1 BIICTaHI MIXK OCSIMH.

[Tpu BUOOpI KIMBKOCTI BEAYYHX OCEH CITiJl TAKOXK BpaXxOBYBaTH, 110
IpH iX MiHIMaJbHIA KUTBKOCTI CIPOILYETHCS TPAHCMICis aBTOMOOLIA 1
30inbmyeThes 1 mexaniunuii KK/

MiHiMalbHY KUIBKICTh BEAYYHX OCEH Ngyin BU3HAYAIOTh 13
YMOBHM MOYJIMBOCTI YCTaJIEHOTO PyXy aBTOMOOUIS MpPH MiHIMallbHIH
MIBUAKOCTI B 3aJ]aHUX JIOPOXKHIX YMOBaX I10 34EIICHHIO:

b > w (5)
Mo Gy Pokey
ne G, =M, - g - cuia Baru aBToMoO1Is;

0 - IPUCKOPEHHS BUIBHOTO TIAIHHS;

m,, - KOeQIUIEHT 3MIHA HOPMAIBHOI peakiii ZOporu Ha Bedydi

KOJIeca aBTOMOOLIS TPH PYCl B TATOBOMY PEXKUMI;

Vmax - KOe]iIlieHT CcyMapHOro oOmopy Joporu (MaKCHMalbHe
3HAYCHHS JUIS 3aJaHUX JOPOXKHIX YMOB) W max = (f+i) oe f -
KOEQIIEHT OMopy KOYCHHIO; | - KOSDIIIEHT MO3I0BKHBOTO YXHITY
JIOPOTH);

max !

M., =1/(1-0,3 @ posp) (6)
@ poyp - KOCOILIEHT 3UEIIICHHS BEIy4YUX KOJMIIC 3 MOJIOTHOM JOpPOTrH
B HECTIPHUATIMBHX YMOBAX (@05 = 0,15...0,4).
Benmnuuny W max BHOMPArOTH 13 Ta0II. 4.

Tabmuus 4

OpieHToBHI 3HauYeHHs KoeimieHTIB f, W nax i yxuiuiB i

Kareropist moporu
Horasti I 11 I v v
Cepenniit
koeirieHt 0,012*
onopy 0,012 0,012 (0,015) 0,020 0,03...0,05
KO4YeHHIO, f




Hait6inbmmi 0,03 0,04 0,05 0,06 0,07

IO3/I0BKHI
yxum, i (0,04...0,06)(0,05...0,07){(0,06...0,08)((0,07...0,09)| (0,09...0,1)

Wmax 0,072 0,082 0,095 0,110 0,150
* - MaHi Ui KaIliTaJIbHUX TOKPUTTIB;
(...) - mami s BaXKHX IUISHOK B TEpecideHii 1 TipchKiit
MICIIEBOCTSX.

1.3. YToYHeHHs KOMIIOHYBAHHS i BATOBUX HABAHTAMKEHb HA OCi
aBTOMOOLIS

Po3poOka  KOMIIOHYBaJbHOI ~ CXEMH  aBTOMOOLUIS  BKIIIOYAE
OITUMI3allil0 B3a€EMHOTO PO3MIIICHHS KaOiHM, JBUTYHAa 1 Ky30Ba
(baraxxHuka), BHXOJSIYM i3 IIUIBOBOrO MpPH3HAYCHHS 1 YMOB
eKCIUTyaTallii aBTOMOO1JIA, 1110 MPOEKTYETHCA.

TumnoBi KOMIIOHYBaJbHI CXEMH aBTOMOOUIIB NpEACTaBIICHI Ha
puc.2.

1.Jlecxo6i asmomobini

a) 6) 8)

>
Ou — D
a [ » a mb
L I__L_.
2. {sosicui eanmasicni aemomooini
a. 0.
I,_J/: = N =
. /1‘.v ]m ; g /l Ilm
== e = =
3. Tpusicri éanmasicHi agmomooini
a. 0.
| ]
J_J/: 2 [ I ]
Z; g /’(‘ I(m b Z; Z, \ /r. (IZA
L - Z 2 1z 79

Puc.2.KomnoHyBasibHi cCXeMH aBTOMOOLTIB.
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3acHOBYIOUMCH Ha BUOpaHill KOMIOHYBAIbHIN CXeMi aBTOMOOLIA 1
JaHWX  TEXHIYHHUX  XapaKTEPUCTUK  ICHYIOUHMX  KOHCTPYKIIif,
BHU3HAYAIOTh HABAHTAXCHHS HA OCi aBTOMOOLIS, IO MPOCKTYETHCS,
BHXOJISIYH 13 HACTYITHOTO:

- 17151 JIETKOBHX aBTOMOOWUTIB:

(puc.2.1.a) - G,=(0,53...0,55 )G,
(puc.2.1.0) - G,=(0,59...0,61)G,
(puc.2.1.8) - G,=(0,46...0,49)G,

- JUIS JBOBICHUX BAHTAXKHUX aBTOMOOLIIB:

G,=(0,70...0,75) G, (puc.2.2 a, 3aaHi KoIECa - BOCKATHI)
G,=(0,65...0,70) G, (puc.2.2 6, 3aaHi KoJTeca - ABOCKATHI)
G,=(0,53...0,57) G, (puc.2.2 6, 3aaHi KoTeca - OJHOCKATHI)

- JIJIsl TPUBICHMX BaHTaKHUX aBTOMOOLTIB:
(G+G3)=(0,75...0,78) G, (puc.2.3 a,0,- komicHa popmyia 6x4)
(G,+G3)=(0,68...0,74) G, (puc.2.3 a,6,- xomicHa dopmyina 6x6).

[Tpu BEKOpHCTAaHHI OaTaHCUPHOI MIIBICKK 3aJJHIX KOJIC TPUBICHUX
aBTOMOOLTIB  mpuitmMaloTh G,=Gz.  ABTOMOOULTI 3  KOJICHUMH
dhopmymamu 4x4, 6x6, 8x8, K MpaBUII0, MAIOTh OAHOCKATHI KoJIeca.

Bucory nenrpa mac hy npuiiMarors:

- U1 BaHTakHUX aBToMo0iniB h;=0,9...1,1 m;

- JUIsl JIETKOBHUX aBTOMOO1TiB hg=0,7...0,8 M.

Benmnuman mo3goBkHBOI L 1 momepeunoi B 6a3 aBTOMOOLIS
MPUIMAIOTh 3 YpaxyBaHHAM IIapaMeTpiB ICHYIOUWX KOHCTPYKIIiH.
Bixcrani Big meHTpa Mac 0 ocell KoJlic aBTOMOOLIS BH3HAYAIOTH 13
Bupasis: a=G,L/G,; b=L-a.

2. TATOBUM PO3PAXYHOK I BPI3I;IA‘-IEHH$[ TATOBO-
HBUJIKICHUX BJACTUBOCTEN ABTOMOBLIISI
2.1. Bu3dHauyeHHSA BUXITHUX JAHUX
2.1.1. lunamiuHuii paagiyc koJieca

Junaamiunuii pagiyc kojeca BHU3HAYarOTh Micisd BHOOpYy mmH. B
CBOIO Yepry, MIMHH aBTOMOOLIS, IO MPOEKTYIOTHCS, BUOMPAIOTH 3a
YMOBH TIpaIie3/TaTHOCTI HaliOLTbIIT HABAaHTaXEHOT ITUHHU.

HapanTtakeHHs Ha IIMHY BU3HAYAIOTH 32 3aJIEKHICTIO!

Gu=Gi/n @)

ne G j- HaBaHTa)KEHHS Ha MICT;
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N - 4YKUCIO KOJNIC MOCTa (3 OJHOCKATHUMHU INWHAMH N=2, 3
JIBOCKaTHUMHU - N=4).

s Ounbioi mocToBipHOCTI HEOOXigHO Bu3HauuTH G, Ha BCIX
MOCTax 1 1o OUTBIIIOMY 3 HUX BUOMPAIOTh IIIMHU HEOOX1THOTO PO3MIpy
1 Tpu3HaveHHs. B po3paxyHKOBO-TIOSICHIOBAJIbHY 3allUCKY BHOCSTD
Taki AaHi Mpo HIMHY:

- TMO3HAYCHHs, THIl PUCYHKa MPOTEKTOPa, KUIBKICTh MIapiB KOPAY,
pO3MIpH TIPM MAKCHMMajJbHOMY 3HA4Y€HHI THCKY, MaKCUMaJIbHO
JIONYCTUME HABaHTAXXCHHS, JOMYCTHUMY IIBHUJKICTH 1 CTATHYHUHN
paaiyc r..

Bkazanuii pazgiyc I, OpuiiMarOTh 3a JUHAMIYHHH [,, TOOTO
BBKAIOTh, 110 ' = I

2.1.2. Mexaniunnii KK/l Tpancmicii

MexaHidHMi KOeIIIEHT KOPUCHOI Jii TpaHCMICII 3aJIeKUTh Bij
KUTBKOCTI 1 BIACTHBOCTEH ii elleMeHTIB:

- K-kimpKiCTh Tap IWITIHAPHYHUX IIECTEPEHb, dYepe3 SKi

TepenaeThess KpYTHHI MOMEHT Ha TIEBHIN TTepenadi;

- | - KimBKiCTh Tap KOHIYHMX TIMOITHUX IIIECTEPEHB;

- M - KUTBKICTh KapIaHHUX IapHIpPIB;

- N - KUTBKICTH Tap IMWIHIPHIHUX IIECTCPCHbD;

- P - KUTBKICTh NDTII[FOBHX 3 €IHAHB Y TPAHCMICI].

Uwucnose 3nauenns KK]I mexanigHoi TpaHCMICIT 77, TOPIBHIOE:

7w=0,98* . 0,97 . 0,995™.0,977" 0,999

Brpatamm eHeprii B MiIIMITHWKAaX arperatiB  TpaHCMICIT
3HEBAYKAEMO.

Juia BU3HAYeHHS 7], HEOOXITHO HAKPECIHTU KiHEMATHUHY CXEeMY
TpaHCMICIi.

2.1.3. ®dakTop onopy NoBiTps

OpientoBHi 3HaueHHs ¢akTopy omopy moBiTps W=KF (me K-
KOe(iIlieHT OOTIYHOCTI aBTOMOOLIS H-¢’m* F- moma MIPOEKITii
aBTOMOOLIS Ha TUIOIIUHY, MEPIEHANKYJSIPHY HOro MOB3IOBXKHIN Oci,
M°) BUOHPAIOTH i3 TabL. 5.
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Tabnur 5
OpienToBHi 3HaYeHHs (pakTOPy omopy moBiTps W
Tum aBTOMOOIIS W, H-c’/m®
1 2
JlerkoBi ki1aciB: - 0COOIHUBO MajIOro 0,5...0,6
- MaJIoro 0,6...0,7
- CepeIHBOrO 0,75...0,85
- BEJIUKOTO 0,85...0,95
BanTaxxHi BaHTa>KOM1HOMHICTIO:
- golrT 1,2..1,5
- 1,1.2,5T 1,6...2,0
- 2,6.40T 2,1.2,8
- moHag4rT 29..35
ABTOIOI3M IPUYIITHI:
- TATa4 3 Ky30BOM-(QYpProHOM i
pUYernoM-GyproHoM 3,9...4,0
- Tsarad 3 60pTOBOIO MIATHOPMOIO 1
OOPTOBUM MPHYCIIOM 43..4,4
CimenpH1 aBTONO3AM:
- Tarau 4x2 3 HamiBnpudenoMm-dyprouom | 3,4...3,5
- Tsarad 6x4 3 HaniBnpuuenom-pypronom | 4,2..4,4
ABTOOYyCH 3 Ky30BOM BarOHHOTO THITY
CEPEAHBOI 1 BEIUKOI MaCaKUPOMICTKOCTI 2,9...3,6

[Ipu Bubopi 3HaueHHs: W=KF HeoOXimHO MOSCHHUTH, 32 PaxyHOK
SIKUX MIPONPHUEMCTB HOro 3HAYCHHS 3HWKEHE B TOPIBHSAHHI 3

ICHYIOUMMH KOHCTPYKITiSIMH.

2.1.4. Bu3HaveHHsl MOTY:KHOCTi JABUTyHa i mo0ymoBa ¥oro

IIBUAKICHOI 30BHIIIHbOI XapaKTePUCTHKHU

Po3paxyHOK MOYMHAIOTH 3 BU3HAUEHHS NMOTYKHOCT1 IABUryHa Ny,
HeoOximHoi s 3a0e3nedeHHs pyxy 13 3aJaHO0 B 3aBIJaHHI Ha
KypCOBUH MPOEKT MaKCUMAJIbHOIO MIBUIKICTIO Vmax.
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Ockinbku MPH Vmax Ja=0, TO, KOPHCTYIOUNCH PIBHSAHHSIM OanaHCy
MOTYXXHOCT] 1 IPUHAMAIOUH I':= T, BA3HAYUMO

Nev= Vinax - (Gq - ¥/, + K - F - V?2,)/1000 - 73,,, kBT (8)

1€ Vimax - MaKCUMaJIbHa MIBUAKICTE aBTOMOOLIS, M/C;
G, - cuna TsOKIHHA Big moBHOT Macu aBToMo01Ts, H;

W, - KOe]IieHT Omopy AOpOrd IpH MAKCUMAJIbHIN LIBHIKOCTI
aBTOMOOIS;
. 2, 2.
KF =W - dakrop onopy nositps, He*/m%;
v - Mexaniunmii KKJI Tpancmicii.

[MotyxHicTh Ny BiIIIOBiIa€ 4acTOTI 0OCPTAHHS KOJIHYACTOrO Bajia
JIBUTYHA @y, UpPU SKIM WIBHIKICTh pPyXy aBTOMOOUIS Oyze
MaKCHUMAITbHOIO.

OCKIIBKH JIM3€IbHI JBUTYHH OOJIATHAIOTHCS PEryjisiTOpaMu, IO
MIATPUMYIOTh MaKCHMajIbHY 4aCcTOTYy OOepTaHHS KOJIHYACTOrO Bajia
nBuryHA TIPH N max, TO IS HUX CIIPABEIUTAB] PIBHSHHS:

ov=on 1 Nev= Nemax

1€ Nemax - MAKCUMaJTbHA e(pEKTUBHA MTOTYKHICThH ABUTYHA, KBT;

@y - dYacTota oOepTaHHS KOJIHYACTOTO Bajia [BUTYHA IIpH

MaKCHMAJbHIil MOTY&KHOCTI, ¢

[Ipm mnpoexkTyBaHHI BaHTAKHUX aBTOMOOUTIB 3 IWU3EITHHUMH
JBUTYHAMU npuiiMaroth @ n= 220...260 c.

B 3aransHOMY BUMAAKy @, # @\, a 3HAYATD 1 Ney # Ne max . Ilpn
boMY Ny < Ng max. TOMy Ipu IpoeKTyBaHHI JIETKOBUX aBTOMOOLITIB i
aBTOOYCIB 3 KapOIOPATOPHUMHU IBUTYHAMU TPUHMAIOTh:

Nemax = 1,1Ney ; @n = 440...580 ¢ ™.

Juis  migBUINEHHS ~ JOBIOBIYHOCTI  KapOIOpaTOpHiI  JBUTYHH
BaHTAKHUX aBTOMOO1TIB 00/1aIHAIOThCS oOMexxyBaYaMu
MaKCHMAaJIbHOI 4aCTOTH 00epTaHHs KOJIiHYacToro Bana. Tomy Juis HUX
NpUHAMAIOTh:

Ne max 06 — NV1 DN o5 = 340...420 C_l.

ITpu noOynoBi moBHOT KpuBOi Neos = T (ays ) KapOropaTopHOro
JIBUT'YHA BAHTa)KHOTO aBTOMOO1JISI IPHHMAIOTH:
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on=1,03..1.04 ane;, @ =1,15..1,20an;

Ne max=1,01...1,02 Ne max o5

Hdns  MareMaTH4HOro BHpPaKEHHS 1 TpadiuHoi 1OOYHOBH
3anexHoctTi Ne=f (@) BukopucroBytoth Gopmyiy npod. C.P.Jleii-
JepMaHa:

a)i

[0) [0}

Ne= Ne max [a—— +b( " )’ —¢(

N N

“)’], kBt ©)

N

(4]
Banexuicts M, = f (@) BusHauaroTh 33 GOPMYIIOKO:
Mx=1000(N /@), H-m (10)

Ilutoma BuTpara mnamuBa ¢ MoXe OyTH BH3HAU€Ha TIPU
BUKOPUCTaHHI 3aJIeKHOCTI:

g =K,-gy, r/xBrron. (11)

B dopmynax (9, 10, 11):

N, max - MAKCHUMalbHA € eKTHBHA MOTYXKHICTh JBUTYHA, KBT;

@i - TIOTOYHE 3HAYCHHS YaCTOTH OOEPTaHHS KOJIHYACTOTO Baja
JIBUTYHA, ¢t

(@ =0,1an; 0,20 ; 0,3an; ..., 5 GN);

@y - YacToTa oOepTaHHS KOJIHYACTOrO Baja [BUTYHAa TIpH
MaKCHMaJbHIA MOTYKHOCTI, ct

Ne, My, g - TOTOUHI 3HAYEHHS BiOIOBITHO MOTY)KHOCTi, KPYTHOTO
MoMmeHTy (H-M) i THTOMOT BUTpATH MaIKBa P @);

a, 8, ¢ - eMITipu4Hi KoedirieaTn piBHIHHA (9);

K, - xoedilieHT BIUMBY YaCTOTH OOEpPTaHHS KONIHYACTOrO Baja
JIBUTYHA Ha TTUTOMY BUTPATY MAJTHBA;

gy - IMTOMa BUTpaTa Majuusa, I/KBT-rof. (y IU3eIbHHUX JBUIYHIB

gy=210..240 r/xBrron., y kapOropatopuux - g, =320...360

r/xkBT-rox. ).
3Ha4YeHHT KoeilieHTiB a, 6, c i KoedirrieHTa
k=a — +b(—-)?—¢(—-)* MoXXHA BH3HAYHTH 32 TaOIL6.

N a)N a)N
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Tabmuns 6

KoedinienTn 10 mody1oBu KpMBOI NOTY:KHOCTi 32 METOAOM
C.P.Jleiinepmana

3HaueHHS s IBUTYHIB
Koedi- KapO6roparopaux JuzeniB
LIEHTH JIerK. i BaHT. aBT. JIerK. i
BaHT. aBT. | aBTOOYCH. aBTOOYCH.
a 1,0 0,9 0,7 0,8
b 1,0 1,1 1,3 1,2
C 1,0 1,0 1,0 1,0
k kiza 2L +b( L 2o (L y?
n a)n a)n
0,2 0,232 0,216 0,184 0,200
0,3 0,363 0,243 0,300 0,321
0,4 0,496 0,272 0,424 0,448
0,5 0,625 0,600 0,550 0,575
0,6 0,744 0,720 0,672 0,696
0,7 0,847 0,826 0,784 0,805
0,8 0,928 0,912 0,880 0,896
0,9 0,981 0,972 0,954 0,963
1,0 1,000 1,000 1,000 1,000
1,1 0,98 0,99 — —

IIpu oOpaHWX 3HAYCHHSIX BIAMOBIMHI M 3HAYEHHS KOediIlieHTa

K, MOXXHa BH3HAUHTH 3a rpadikoM 3anexHocti K, =f (w—’) (puc.3).

&

n

Ao
=
7 \
N
7 \ /
\—“——’d—/‘
I 8=4
& oz g4 o5 o8 7 =z

Lk

Puc.3. 3anexHicTs koedinieHTa Ko Big BiHOMIEHHS Oi/MN
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lNogunana BuTpata nanuea Q. BU3HAYAETHCS 32 (HOPMYIIOH0:

Q.=g-N /1000, kr/rox. (12)

Pesynbratn pospaxynkis @;, N, M k0 9, Ami moGynosu
MIBUKICHOT 30BHIIIHBOT XapaKTEPUCTHKU [BHUTYHA HABOAATBHCA Y

BUIIIsII TaOmmi (Tadi.7).

Tabnung 7

IMapameTpyn MBUAKICHOT 30BHIIIHBOI XapaKTePUCTUKH
JABUTYHA

K=—" 02/03|04(05|06)07(08]09 1011

N,

ei» KBT

Mi,HM

g,
r/kBr-rogn.

Q.. kr/ro.

3pa30K MIBUIKICHOI 30BHINIHKOI XapaKTEPUCTHKHA aBTOMOOLIHHOTO
MOPIITHEBOr0 IBUTYHA BHYTPIIIIHHOTO 3TOPSIHHS HABEACHHUN HA pHC. 4.

e
feiys 20

@ 2/KBm zad
PR

Puc. 4. llIBuskicHa 30BHIIIHS XapaKTEPUCTHKA aBTOMOOUJILHOTO
MOPILHEBOT0 IBUT'YHA BHYTPILIHBOI'O 3TOPSHHS.
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2.1.5. BusHaueHHs KIJILKOCTI Iepenay i neperaTouHux Yuces
TpaHcMicii aBToMO001Is

3a ymoBHU 3a0e3meyeHHs 3a]aH0l MaKCUMAaJIbHOI HMIBUJKOCTI PyXy
aBTOMOOLISI BU3HAYAIOTh MiHIMalIbHE TIepeaToOuHe YKCII0 TPaHCMIcii,
sIKE€ JOPIBHIOE:

qu min — (mnax ‘ zx)/vmax (13)

€ @hmax - MaKcUMalbHa YacToTa OOEpTaHHSA KOJIHYacTOro Baja
nBuryHa, ¢ (I KapGIOPaTOPHOrO ABTOMOOITA Ghmax = o |
JIETKOBOT'O aBTOMOOIIIS 1 aBTOOYCA - (max; VTSI IU3ETBHOTO IBUTYHA
Wmax = 03\1)1
2, - KIHEeMaTHYHHUIT pajiiyc Koieca (T ® Iy = Ter), M;
Vmax - MaKCHMaJIbHa IBUKICTh PyXY aBTOMOOLIIS, M/C.
[lpu wnHasBHOCTI B TpaHCMICii KOpOOKH Iiepeaad, J0JaTKOBOT
KOpOOKH Tiepesiad i roJI0BHOI Tepeadi:

qu min = Uk min* u}]K min* Uo (14)

1€ Uy min - MIHIMaJBHE TEpeAaTOYHE YHCIO KOPOOKH Tepemad (Tpu
3aCTOCYBaHHI TPUBAJILHOI KOPOOKH TIepeaad 3 OCTAHHBOIO MPSMOIO
repenavero - Uy min —1; B aBTOMOOUISX 3 TBOBAJILHUMH KOPOOKaMHU
mepeqad  Ux min =0,7..0,95; B MexaHIYHUX TpaHCMICIIX 3
JIOIATKOBOKO KOPOOKOK Uy min =0,71...0,82); mpu BiacyTHOCTI
JIOTaTKOBOI KOPOOKH BBAXKAIOTh Uy min =1,
U min - MIHIMaJbHE TIEPEIATOYHE YHCIO JTOAATKOBOI KOPOOKH
(Un min =,0...1,3);
U, - TIepeIaTOYHE YUCIIO FOJI0BHOI Iepeaayi.
[puiiHsABIIM, BPaxOBYIOUM TPU3HAYCHHS 1 YMOBH EKCILTyaTaril
aBTOMOOLIS, IO TMPOEKTYETHCA, Ux min T Uy min , BHU3HAUNMO
nepenaBaibHe YUCIIO TONIOBHOI Iepeayi:

U, = qu min /( Ux min * Upx min) (15)

MakcuMarnbHe nepeaTouHe YUCIO TPAHCMICIT Uyp max BU3HAYAIOTH
3a YMOBHU TIOJIOJIaHHS aBTOMOOiJIEM HaWOLIBIIOr0 CyMapHOTO OIOpY

aoporu l//max :
qu max — ( l//max ‘Ga' zt))/(MK max ﬂmp) (16)

ne Y,... - MakcuMajlbHE 3HaueHHd KoeQillieHTa CyMapHOIo OIopy
JIOpOT'H;
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Vo= 0,25...0,3 - 114 BeiX TUIB aBTOMOOLTIB, NPH3HAYEHUX
JUTSE MIXKMICBKHX CIIOTYYCHB;
W e = 0,35...0,45 - 1714 iHIIMX BaHTaKHUX aBTOMOOLIIB;
Vo= 0,45..0,55 - nmmsa BCiX TumiB aBTOMOOLIIB MiJBHIIEHOI
MPOXiAHOCTI;
2y A 2cy - IMHAMIYHUH pajilyc Kojieca, M;
M yax - MAKCUMAJIHUM KPYTHUH MOMEHT JIBUTYHa, H*M;
np - KK/ MexaHiuHOT TpaHcMicii.
OrpumaHa BeNWYUHA Ugp max TOBHHHA OyTH IEpEBIpeHa 33 yMOBH

3UYCTUICHHS BEIYYHX KOJIIC 3 OIOPHOIO MOBEPXHEIO:

qu max < (Gw *2 ¢)p )/(Mmmvc . ﬂ'rp) (17)

ne G,, - cuiia TSOKIHHS BIJI Macu aBTOMOOLIA, IO MPHUIIAJA€e Ha Bemydi
KoJjeca:
G;, =Gy, G, =G, - a1 aBTOMOOLTIB 3 KOJTICHOK (HOpMYyJT0r0 4X2
BIJIIIOBITHO MEPEIHBOIIPUBOIHUX 1 33 THBOIIPUBOIHMX;
G;, =G, +G3 - 1151 aBTOMOO1ITIB 3 KOJTICHOIO (hopMyI0t0 6x4;
G;, =G, - I NOBHONPHUBOIAHUX aBTOMOO1IIIB;
¢,= 0,4 - po3paxyHKOBe 3Ha4Y€HHs KOe(illicHTa 3YETICHHS.

ITpn BukoHaHHiI HepiBHOCTI (17) 3HalifeHy BEIMYUHY Urp max
MOYXHa BUKOPHCTOBYBATH B IOJAJBIIMX PO3paxyHKaX, SKIIO K BOHA
HEe BHKOHYETBCS, CIiJl 3MEHIIMTH OOpaHe 3HAa4eHHA /. |

BiIMOBITHO, BKa3aTH JOPOXKHI yYMOBH, B SKHX aBTOMOOLTb MOXKe
EKCILTYyaTyBaTHCh.
MakcruManbHe TIepeaTodHe YHUCIIO0 TPAHCMICIT TOPIBHIOE:

qu max = Ui max* Une max* Uo (18)

1€ Ux maxy = Ug - TIEPEJATOYHE YHCIO TepIoi mepenadi KOpoOKu
nepenay;
Upk max = 1,9...2,3 - MakcUMasbHE TepeaToOuHe YHCIO JOJaTKOBOI
KOpOOKH Tepenau.
BpaxoByroun pesynabTar, orpumaHuii 3 Bupaly (16), sxuit
Bimnosimae HepiBHOCTI (17), 3 dopmynu (18) orpumyemMo 3HAUEHHS
MepenaToOYHoro Yrcia Mnepuioi nepegadi KOpoOKH repeaay:

U1 = qu max / (umc max ° uo) (19)
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Uucno nepeaay KOpoOKH Mepenay 3ajeXHUTh BiJ THITY, TUTOMOT
MOTYXXHOCTI 1 YMOB €KCILTyaTallii aBTOMOOLIIS, 10 MPOEKTYETHCA.

KopoOku mepenau nerkoBux aBTOMOOLIIB MaroTh, SIK MpaBuio, 4
a00 5 CTymeHiB, BaHTaXHUX aBTOMOOLUIIB BaHTAXXOIIiIHOMHICTIO
3...10T - 5 a6o 6 cTymeHiB, BaHTaXOMiAHOMHICTIO Olnbine 10 T - 8...20
CTymeHiB (pa3oM 3 TOAUTPHUKOM a00 JOJAaTKOBOIO KOPOOKOIO
nepenav); aBToMoOumiB-TsrawiB - 4 abo 5  cTymeHiB 3
JIBOCTYIIHYACTOIO TOJIOBHOIO MEpeavcko.

[epenaTouni yncna MPOMIKKOBHX Tepeiad MiI0nparoTh 32 yMOBH
3a0e3leyeHHs] ONTHMAaJIbHUX IIOKa3HUKIB TATOBO-IIBUAKICHUX 1
MAJTMBHO-€KOHOMIYHUX BIIACTUBOCTEN aBTOMOOLISI.

Hativacrimie ix mig0uparTh 3a 3aKOHOM T'€OMETPUYHOI HPOrpecii,
3riZIHO SIKOTO KUIBKICTB Mepeaad BU3HAYAEThCS 3 BUPA3y:

N = ((I9 Uk min- 19 Uk max)/1g q)+1 (20)

a)M a)M .

e q;l = —— Ta qK = — — - IIOKa3HHUK I‘COMeTpI/I‘IHOI Hporpecn
N max

BINMIOBITHO [UII KOPOOOK Tepemayd BaHTAXHUX aBTOMOOLUTIB i

aBTOOYCIB 3 JAM3CIbHUMHU IBUTYHAMH 1 JIETKOBHX aBTOMOOLIIB 1

aBTOOYCIB 3 KapOIOPAaTOPHUMU JIBUTYHAMHU.

IIpn BUKOpHCTaHHI OCTaHHBOI TPSAMOI Tepefadi IepenaTovHi
Yriciia BU3HAYAIOTh 3 BUPa3y:

Ug= "y " (21)

1e N - 9uCIIo Tepesady KopoOKu mepenad;

] - mopsLIKOBHUT HOMEp MPOMIKKOBOT TIepe/adyi.

SIKImo ocTaHHS IMepenada MPHCKOPIOYa, a MepeloCTaHHs MpsiMa,
MPOMDKKOBI ~ MEpeJaTOYHi  dYuciia OOYUCIIOITHCS 332  TaKOo

thopmymoro:
U= "5 ”klnilij (22)

e Uy - mepeaToyHe YHCIIO MepIioi nepeaayi.

B kopoOkax mepemad BaHTOKHHUX aBTOMOOLTIB, IO MaroOTh
MiZIBHINYIOUY —Tepefady, 3HAa4YeHHS il MepeJaTOYyHOro 4Jucia
ninoupaerbes B Mexax 0.6...0.8.
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OcTtaTo4HO MepenaTouHi 4ncia KOpoOOK mepedad yTOYHIOKOTH
npu BUOOpI mapaMerpiB 3y0UacToro 3adeIuieHHs B  Hpoleci
MPOEKTYBaHHS KOPOOKH Iepenad.

OOuncieni 3Ha4YeHHS TapaMeTpiB JABUTYHa 1  TpaHCMicil
BUKOPUCTOBYIOTbCS B TMONANBLIMX PO3pPaxXyHKaX eKcIUTyaTalifiHux
BJIACTHUBOCTEH aBTOMOOLIA 1 CKIAJOBUX €JIEMEHTIB aBTOMOOLIS, IO
MPOEKTYETHCS.

2.2. BuzHayeHHs eKCIIyaTaliifHuX BJIACTUBOCTEl aBTOMOOIIA

2.2.1. TloOymoBa auHaMiuHOI XapakTepuUCTHKHU i rpadika
NMPHUCKOPeHb aBTOMOOISI

JluHamiuHa  XapakTepUCTHKAa aBTOMOOUIA - 1€ rpadidHe
300payKeHHS 3alIeKHOCTI JUHaMivyHOro daxrtopa D Bij mBUAKOCTI
pyxy aBTOMOOLIs V, ( T0OTO D = f(Vvy)).

[pu moOynoBi  OUHAMIYHOT  XapakKTEPUCTHKH  aBTOMOOLIS
BUKOPUCTOBYETHCSl IIBHJIKICHA 3OBHIIIHS XapaKTEPHCTUKA JBUTYHA
(puc.4, 1abn.7).

JuuamMigamuit pakTop aBTOMOOLIS JOPIBHIOE:

D = (P, -Pu) /Gs (23)

ne P, - cuna Taru Ha Beydnx Kosnecax aBTomo01s, H;
Py, - cuna onopy nositps, H.
Cuia TSTH TOPiBHIOE:
_ _ 2
Ppij= (MeirUijUo 771p)/T5 = ((Men-Usj-Uo: 71p)/Ty) -(atbKi-Ki) (24)

ne M - i-Te 3HaYeHHSI KPYTHOI'O MOMEHTA JIBUTI'YHA;
Uyj - IEpeaTOYHe YKCIIOo j-TOi Iepefadi KopoOKH mepenad;

;
K= ——
@y
Cuna onopy MoBiTpsi BU3HAYAETHCA 3 BUPA3Y:

Pw = K'f'Vij2 (25)

1€ Vij - IIBUIAKICTb PyXy aBTOMOoOUIS mpu W, 4YacToTi oOepTaHHs
KOJIIHYACTOr o Baja JBUTYHA HA j-Tii repenadi, M/c:

Vij = (@i Ti)/ (Ui Uo) = (@en-Ki)/( Uig-Uo) (26)

BpaxoByroun piBHsiHHA (23...26) 1 BUKOPUCTOBYIOUH AaHi Tabi.8,
JUHAMIYHUHN (akTop OOUMCHIOETHCS 3 PIBHSIHHS:
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Dij=A-uy «( a+b1<i+1<i2) - B(Kziluzkj) 27

ne A= (MenUo 71U/ (T Ga) B = ((KF/Gy) ‘(r)z) (1 UHKZ)

- KOHCTaHTH, sIKi BU3HAYAIOTHCS JUISI BCIX 3HAYEHb MepeaaBabHUX
YHUCEN TOJATKOBUX KOPOOOK Uy .

[Ipu BigcyTHOCTI 10AaTKOBOI KOpOOKM Tepenad B aBTOMOOLTI, 10
MPOEKTYEThCS, Uy = 1.

Jiis oneriieHHs 00YKMCIIeHb MPUIMAaEMO, 10

Vij = C'(ki/UKj) (28)

e C = (an1)/(UoUy) - mocriliHa (uis JAaHOTO aBTOMOOLIS)
BCJIIMYHNHA.

IIprcKopeHHs aBToMoGiIs Ha j-Tiif mepenaui  (mpu = 0,02, O =
1,03+0,05 u,;°)

jij = (dV/dt)ij Z(Dij - l//) % = ((Dij - 0,02)/(1,04+0,04 sz)) '9,81 (29)

SIKI10 IPUUHATH BETUYUHY

9,81/(1,04+0,04 u,’) = E; (30)
sIKa € MOCTIMHOIO, TO

Jii= (Dj; - 0,02) -E; (31)

Otpumani B pe3ynbrari obOumcieHb 3a ¢opmymamu (26; 27; 30)
3Ha4eHHs vij, Djj 1 Jjj 3BoauMo B Tabnuio 8.
Tabmmmsa 8
Pe3ynbTaTu po3paxyHKiB IIBHIKOCTI AUHAMIYHOTO (pakTOpa i

NMPUCKOPEHHSI ABTOMO0iIA
[epenaya | Ilapa- K
METp 02)03|04|05|06]|07]08]|09]10]11
j, ¢
Ne, kBt
Mk, H-
M
Qe,
r/kBt-ro
.
[epmma V1, M/c
(amK4a) D,
U= j]_, M/C2
E]_:
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Hpyra Vo, M/c
U= D,
E,= i2, M/

OcrauHs Vy, M/c
(BuIIA) D;
U= ji, M7
Ei:
Ha ocHoBi oOumnciennx naHux (Tabn. 8) OynylooTh AWHAMIYHY
XapakTepucTuky (puc.5) i1 rpadik TPUCKOPEHb aBTOMOOLIS, IO

MIPOEKTYEThCS (pucC.6).

Aunamiunni

akTop
0.250
—e— nepuia
D e SN
0,200 —
—=— ppyra
— rpeTs
0,150 —
e L .
——uersepra
0,100
- *—N‘
—_— | 5 ™
0.050 — -
—1
\\‘~\
0,000 ’ -
o.4qoo 5,9oo 10,p00 15,000 20,po0 25,p00 30,p00 35,000
WsupkicTs, m/c
-0,050

Puc.5. JlnnamidHa XapaKTepUCTHKA aBTOMOOLIS.

MpuckopeHHsA,
m/c2
1,400
A e e s o S WY
1,200 —e— nepiia =

—=— npyra I~

1.000 w0 |

—— T peTs

0,800 |
= —=— ueTBepTa
0,600 ——]
0,400 \“
0,200 —
theunakicTs, mic|
0,000
0.4oo 5,4oo 10,00 15,000 20,000 25, JN]OO 35,000
-0,200 ~:

-0,400

Puc.6. I'padix nprckopeHb aBTOMOOLIS.
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2.2.2. IlodynoBa rpadikiB yacy i miasixy po3rony aBToMooiist

Hns mobynosu rpadika yacy v = f{(t,) 1 mmsxy v = f(S,) posrony
aBTOMOOLIS TpadoaHaTITHYHUM METOIOM BHKOPHUCTOBYIOTH rpadik
MPUCKOPEHb aBTOMOOLS j, = f(Va) (puc.6).

Jnst 1boro KoXHY KpUBY Tpadika MPHCKOPEHb AUIATh Ha KiTbKa
iHTepBaliB (puc.7), KiHII SKUX 3'€AHYIOTH BiJpi3KaMu MpsMOi, TOOTO
MPEACTABISIIOTH 11 Y BUIIISII KyCOUHO-TIHIHHOT (PYHKITIT.

>
Ja, M/c”
l:J
J3
J2

Ji

Jn-1

Jn

Vv, V3 Vs v, Vai Vi Vo m/c

Puc.7. I'padik 3amexHOCTI IPUCKOPEHHS aBTOMOOLISA ja Bill HOro
IIBUIKOCTI Va Ha i-Til mepemadi.

Kinmi idTepBaigiB IMIBHIKOCTEH 1 TPHUCKOPEHL IT03HAYAIOTH
BIIIOBIIHO Vi1, Vi2... Vin ijil! ViZ---jin-

Tomi panms KOXKHOTO iHTEpBaNly IIBHUIKOCTEH dYac pO3TOHY
aBTOMOO1Is Oy/e JOPiBHIOBATH:

2(Vil _O) t. = 2(Vi2 _Vil) t = 2(Vin _Vin—l)
. 1l =— ey = .
Jip+0 Jiut Ji Jinaa t Jin

111X PO3roHy JUIsl KOKHOTO IHTEpPBAITy HIBHIKOCTEH:

t, =

Y in

g L0V, 5, = ntVey o

v, +V,
i1 2 i1 2 = t

in T in*

in-1

3Halinedi B mianas3oHi Bil va= 0 10 V, = Vamax 3HAYEHHI tin | Sin
3aHOCITH 10 Ta0. 9.
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Tabmuns 9

PesynbraTn 004MciIeHb Yacy i IJIAXY PO3rOHY aBTOMOOIIs
InTepBan mBUIKOCTI

1 2 3 |4 5 .| N1 |n

IIBuaKicTs B
KIHIII iHTepBajia
Vi, M/C
IIpuckopenHs B
KIHIII IHTepBajia
jai, M/c?
Yac po3rony B
iHTEepBai, tj, C.
CymapHuit yac
posrony T=2 t;,
c
[Insx po3rony
B iHTEpBaJi S, M
Cymapunit
[UISAX PO3TOHY
S=X Si, M
[TamiHHg MBUIKOCTI MiJ Yac MEPEKIIOUCHHS Iepenad JOPiBHIOE
AVi= tn-g(-2%¥1)/0n = th-g-P1/6n , me th=1,5 c. - yac mepeKITIOYEHHS
nepenad; Y1-koedillieHT cyMapHOTo OMopy JOPOTH HpPU MIBHAKOCTI
aBTOMOOLIS Ha MOYATKY MEPEeKIIIoUeHHs; On — KoeiieHT BpaxyBaHHS
Macc aBToMoOLIs, o obepraroThes (on=1+ 0.03 .....0.05).
Kopucryrounce po3paxyHKOBHMH JaHUMH, OyAyiOoTh Tpadiku
3anexHocreit v = f(t,) i v =1(S,) (puc.8).

V.

=

74

S P EAGIIRT ALAELS FTIT LLIFTXLS fTEF T AL

Puc.8. I'padixu yacy Ta nuIAXy po3raHsiHHS aBTOMOOLIS.
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2.2.3. IToOynoBa NMAJTHBHO-IIBHIKICHOI XapaKTepUCTUKH
aBTOMOOLIA
st o0y 10BH MaJuBHO-EKOHOMIYHOT XapaKTEPUCTUKH
ABTOMOOLISI BAKOPUCTOBYIOTh 3aJI€KHICTh:
K3 -K
Qs= I Pw B p Py 1/100km (32)
36-10* voou
I * .nmp .p
Je (v - MUTOMa BHUTpaTa NPU MaKCUMAJbHIM TOTYXHOCTI JBUTYHA,
r/kBt*roxm;

L - IMTOMA Bara IajuBa, r/em® (s Gensumy Pe =075 r/em’,
JUIsl Au3eNbHOro nanusa p , = 0,83 r/emd);

Ko - koediieHT, Iknii BpaxoBy€e 3MiHy TUTOMOT BUTPATH T1aJIHBa B
3aJIeKHOCTI BiJl 4aCTOTH 00EPTAHHS KOJIHYACTOrO BaJia JIBUT'YHA

(Bu3HauaeThCs 3a Tpadikom puc. 9 a),
&

Ay

7z

77 \

N
7 \ /
\%—’/
o
o az a4 a5 o8 7 17 bSOk

Puc.9a. 3anexHicTh koedimienTa Ko Bif BiTHOMIEHHS Oi/®MN
KN - KoedillieHT BIUIMBY CTYIEHS BUKOPHUCTaHHS IOTYKHOCTI
JIBUTYHA Ha BeNWYNHY Qy (BU3HAYa€eThCs 3a rpadikom puc. 9 0).

As

g 0z 04 a6 a8 78
Puc.96. 3anexnicts koedimienta Ky (KB) B cTyneHs BUKOPHUCTAHHS
MOTY>XHOCTI( ------- OCH3WHOBUH JBHUTYH; - - - - - - JIN3EJb).

PospaxyHku 17 OTpUMaHHS JaHHUX Uil MOOYZOBM TAJIHMBHO-
E€KOHOMIYHOT XapaKTepUCTHUKHM aBTOMOOUIS BHKOHYIOTH B TaKii
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nocaigoBHocTi. 3 Tabn. 9 B Tabn. 11 BUNMCYIOTH 3HAYEHHS ——
w
N

N,

rpadikamu prc.9a i 96 3HadeHHs KoedilieHTIB Kﬁ i Ky .

eiv Vai (a1 Bumoi nepenawi). Tyaum x 3aHOCATH BU3HA4YEHI 3a
. . 2 .
[icns migpaxysanns cun B, =y*G,, R,;= W*V" Ta noryxuocri

Ny, SKa TOpIBHIOE:

Ny i= (ya* Ga * Vi + By, * vi)/(1000% 7] ,,)) (33)
ze: N, i - MOTYXKHICTB, SIKY TOBUHEH PO3BUTHU JBHUT'YH IPH Pyci aB-
TOMOO1IS 110 J10p03i 3 KoeditieHToM oropy ¥/ = 0,02 3i MBUAKICTIO

vi; suavenns P,, By ta N,;3anocars no tabmn.10.
Ha ocHoBi Buxigaux ganux (tadi.10) po3paxoByroTh 3HaUeHHS Qg;

(3a dopmymnoro (32)) i O6yayrore rpadik samexsHocTi Qsi = f(V,)
(puc.10).

Taomumsa 10

Jlo BU3HAYeHHS NOKA3HHUKIB MAJUBHO-IMBUIKICHOT
XapaKTEePUCTUKH aBTOMOOLIsA

Yacrora obepTaHHs KoMiHYAcTOro Baa (@, ¢t

Bennunna o o s o @5 | e n

W) (h

N, kBt

Vi ,KM/TOJ

K

Kn

P, H

Ryi- H

N.;, kBt

Nni/Ni

QSi,H




26

77

=z 75

/
//
85 | —
4,25
g T £ 8 & W 7T H 7 78 o0 ZF 2% 25 28 30 V¢

(1S OH T EROHON T TIN5

Puc.10. [TanuBHO-IIBUIKICHA XapaKTePUCTHKA aBTOMOOLIS.

2.2.4. Taa1bMOBI BJIACTHBOCTI aBTOMOOLIA

st OITIHKH raJbMOBHX BIIACTHBOCTEH aBTOMOOLIS
BHKOPHCTOBYIOTbCS ITOKa3HUKHU:
- IUISAX TabMYBaHHS S;, M

VZ

S, = e —, (34)
29(p-cosa+ f £sina)

Ie V, - IMBUAKICTH aBTOMOOLIS, 3 SIKOI TOYMHAETHCS TaJbMyBaHHS
(BCTaHOBIIOETBCA 3TiTHO BUMOI 1O BHUIMPOOYBaHb TaJbMOBUX
CUCTEM);
¢ - KyT HaXWIy MOJIOTHA IOPOTH;

f - koedimieHT ONOPY KOUEHHS KOJIC;
@ - Koe(iIieHT 34eryIeHHs] KOIIC 3 TIOJIOTHOM JIOPOTH;
g =9,81 M/c’ - PHCKOPEHHS CHIIN BarH.

- YNOBiNbHEHHS  j¢, M/c’
Je =(@p-cosa+ f £sina)g (35)

3HaveHHs o, f ,( BIONOBIAAaIOTh TOKAa3HUKAaM PIBHOI IiISHKA
JIOPOTH 3 CYXUM I[[EMEHTOOETOHHUM 200 ac(abTHUM MOKPUTTSIM.
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Ha ocHoBi po3paxyHKiB OyAyrOTh rpadiku 3aJexHOCTEH S;; =
f(va, @) Ta jo = f(vs, @) (puc.11).

140,00
120,00 K
100,00 \
80,00
A -
60,00

—=Sr

40,00 -

20,00 ——

0,00 T T T T T T T T T
g1 02 03 04 05 06 07 08 09 1

Puc.11. I'padiku 3anexuocreit S;; = f(Va, @) Ta jo = (v, ¢)

Otpumani 3HaYeHHSA S, | j. HOPiBHIOIOTHL 3 BuMoramu ‘‘TIpaBmi
TIOPOKHBOT'O PyXy YKpainu’ i poOJsATh BUCHOBOK MPO €(heKTHBHICTh
raJbMOBOI CHCTEMH 1 BIATIOBIAHICTD JIFOYMM BHMOTaM.

2.2.5. CrilikicTh aBTOMOOIIsA

ITonepeyna CTifKiCTb aBTOMOOWUIS OIIHIOETHCS 33 BEIUIHHOIO
KPUTHUYHOI IIBUIKOCTI aBTOMOOIIS MiJ 9ac pyXy MO KPUBOIMIHIIHIN
TPAEKTOPII 3riTHO 3 yMOBAMHU OI1YHOTO NEPEKUIAHHS Viep 1 3AHOCY Vi

gRB
2h,

V.= /gRep 37)

ne R - paniyc KpyBU3HU TIOJIOTHA IOPOTH B IUIAHI, M;
B - mmpuna komii aBTOMOO1IS, M;

(36)

Vnep:

hg - BHCOTA [IEHTPa Mac aBTOMOOIIS, M;

@ - KoediLieHT 34eruieHHs (acdanbT, acGaabToOeTOH).

Po3paxyHKH 3HAU€HB Vi, | V; IPOBOAATHCS 11t 3HAaUeHb R (20, 40,
60, 80, 100m). Ilicns oTpuMaHHS 3HAYEHb Vne, 1 OYAYHOTH Ipadik
3AJIKHOCTI Viep (kos) = f(R) (pHc.12a).
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Puc.12. 3anexxHOCTi KpUTHYHUX IIBUAKOCTEH pyXy aBTOMOOLIS
- a — BiX pajiycy IOBOPOTY;
- 0 — 32 YMOBH KEpOBAHOCTI Bifl KyTa ITIOBOPOTY KEPOBaHUX
KOJTiC.

2.2.6. KepoBanicTs aBTOMOOiNA

KepoBanicTe aBTOMOOLIS BH3HAYAETHCS MIPOI BiAMOBIIHOCTI
TpaeKTOpii HOro pyxy MOJOXKEHHIO KEPOBaHHUX Kouic. i OIIHIOIOTH
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KPUTHYHUMH IIBUAKOCTAMH PYXy 10 OOKOBOMY KOB3AaHHIO Viep 1 IO
300YEHHIO V,5 KOJIIC, & TAKOX PajiilycCOM MOBOPOTY aBTOMOO1s R..
KpuTruHa mBHAKICTE 3 YMOB KEPOBAHOCTI JOPIBHIOE:

[[2 <2
R —L-g-cosé (38)

tgo

kep—

e @ - KoedilliEeHT 34elyieHHS [IMH 3 JIOPOror (POo3paxyHKOBe
3HaueHHs 0,4);
f - koedinient onopy xouennro xomic ( f =0,02);
L - moB31oBxKHS 6a3a aBTOMOOLIS, M;
0 - cepeiHiil KyT MOBOPOTY KEPOBAHUX KOJIIC aBTOMOOJIS, M.
I'padik 3ameXKHOCTI Viepi = f(O) (puc. 126) Oymyerbes micis
obuncnenHs Vi, i mpu 3HaueHHsx 6 =5, 10, 15, 20, 25, 30, 35, 40°.
ITig gac pyXy aBTOMOOUISA 31 IIBHAKICTIO OUIBIIOI, HDK Viep ,
KepoBaHi Koyieca OyayTh KOB3aTH B IONEPEYHOMY HANPAMKY |
MOBOPOT iX HA M€ OUIBPIIMKA KyT HE MPHUBENE M0 3MIHHM 3araJlbHOTO

HaTPSMKY PyXYy.
Paniyc moBopoty aBToM0o0uTs (prc.13) mopiBHIOE:

_ L
T tg(0-0,) +190,

(39)

€

P, Ps,
z K@idl z K6i02

TIepenHixX 1 3aIHIX KOJIiC, Tpa;

- KyT OOKOBOTO 3009EHHS BiJIIOBITHO

Ps, P; - OoxoBi cumu, ski JiloTb Ha KoJeca BilNOBiIHO
TepeaHboi 1 3aJHBOI ocelt aBToMoO LTSI, H;
Ksi()l’

KoJIeca BIAIMOBIHO MEPeAHbOI 1 3aAHBOI oci, H/rpax (mms xomneca

Km},2 - KoedillieHTH Ormopy 3004E€HHI0 OJHOTO OJMHAPHOTO

JerkoBoro aptomoOimst 3HaueHHs K, mopiBaroe 500...1000

H/rpan, BanTaxknoro aBromo6ins - 800...1500 H/rpa).
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g

g

Puc.13. Cxema moBOpoTy aBTOMOOLIS 3 €MACTHYHUMH KOJIECAMHU.

I'pannuni 3Ha4YeHHS OOKOBHX CHII, TIPH SKUX Kojeca KOTAThCs 0e3
OOKOBOr0 KOB3aHHS

P =04P,; P;,=0,4P,

e Poi=¢@ Gy Ppi=¢ G, - cunu 34eruieHHs 3 TOJIOTHOM JOPOTH
KOJIIC BIATIOBIIHO TIEPEIHbBOI 1 3aTHHOT OCEH.
ITicnst BU3HAYeHHsS KyTiB OGOKOBOro 3004eHHs Komic O, | O,

OOYHCIIOIOTh PaJlilyc TMOBOPOTY aBTOMOOULTS, IO TMPOEKTYETHCA, 3
enmacTiaHUMU Konecamu (R.), 3 paziycoM MOBOPOTY aBTOMOOINSA 3
KOpPCTKUMH (B OigHOMY Hampsimi) korecamu (R), sikuit 1OpiBHIOE:

R=L/tgé (40)

i MopiBHIOIOTH OTpUMaHi R i R.

KepoBanicTe aBTOMOO1IS TIpH:

R. =R - HeliTpanpHa;

R. >R - HemocraTHs;

R. <R - gaymmxosa.

JomineHo, 100 KepoBaHICTh aBTOMOOLIS Oyiia HEHTpalbHOI abo
HEIOCTaTHBOK. SIKmIo X oTpuMaHi 3HaudeHHs R. i R BignmosimaioTh
HAJJIMILKOBIH KEpOBAaHOCTi, TO HEOOXiIHO BHM3HAYMTH KPUTUUHY
MIBUKICTH 32 YMOBU OOKOBOT'O 3004€HHS KOJIiC 0cel 3a (hOpMYIIOH0:
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_ g-L
Vi = G2 G]_ (41)

Z Ksinz z KBizll

OTtpuMaHe 3Ha4YEHHS Vi MOBUHHO OyTH Ha 20...30% OLIbIIUM Bij
3aJ]aH01 MaKCUMAaJIbHOT IIBUAKOCTI pyXy aBTOMOOLIIS.

2.2.7. IlnaBHicTH X0y aBTOMOOGLIsI

[TnaBHiCTh X0y aBTOMOOUISI IPY HOTO KOJIMBaHHSX OI[IHFOETHCS:

- YaCTOTOIO BUILHUX KOJIMBAaHb MIJAPECOPEHUX MAC;

- YaCTOTOIO BUILHUX KOJHMBAaHb HEMIIPECOPEHUX MaC;

- IPUCKOPEHHSIM TTiJIPecOPEHUX Mac;

- IIBUJIKICTIO 3MiHU TIPUCKOPEHHSI MiJIPECOPEHHUX Mac.

YacroTra BUILHUX KOIUBAaHb IiJJPECOPEHUX Mac aBTOMOOLIS MOXe
OyTu BH3HAYCHA 3 BUPA3Y:

Vﬂ:i i ,c'l (42)
217\ f

cm

ne f.; - cratnynmit poruH migBicKH, M.

JI7ist BAHTQKHUX aBTOMOOLTIB i MiCBKUX aBTOOYCIB MPUAMAIOTH T,
= 0,08..0,13 M, mpu mpOMy OUTBIIN 3HAYEHHS MPHAUMAIOTH IS
TIepenHbOl MIBICKH, MEHIII - IS MIBICKU 3aJHIX KOJIC BaHTaXHUX
aBTOMOOLTIB.

V CydacHHX JIETKOBMX aBTOMOOIIIB isi mepeannoi migsickn f o
=0,15...0,25 M,  gna 3agaboi migsicku f o =0,12...0,18 M. Jlus
MDKMICBKHX aBTOOYyCiB for =0,12...0,18 m.

[InaBHICTH XOMy MOXHA BBaXXaTH 3aJ0BLIHHOIO, SIKIIO:

v.=0,8...1,3 ' - 1 1erKkoBoro aBToOMOOLIS;

v.=1,2.1,8T'11 - 1y BaHTa>KHOI'O0 aBTOMOO1JIA.

Uacrora BUTPHMX KOJIMBAaHb HEIMIJPECOPEHUX MacC aBTOMOOLIS
JOPIiBHIOE:

(43)

ne X C, - cymapHa pajiajibHa )KOPCTKICTh IKMH MocTa, H/M;
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m,, - Maca MOCTa, KI.
XKoperkicTh onHi€l IIMHN BU3HAYUTH 32 3aJISKHICTIO!
G
a,7/2)—r,

1€ Gy max - MAKCUMAaJIbHE MPUITYCTUME HaBaHTaXXCHHS Ha IMHY, H;

I, - 30BHIIIHIA JIiaMeTp IIMHU TPU MaKCUMaJIbHOMY THUCKY 0€3

HaBaHTAKEHHS, M;

I. - CTaTUYHMM pajiyc IIMHA TPU MAKCUMAJIbHOMY THCKY 1

HaBaHTAKEHHI, M.

UucenbHi 3Ha4eHHSA Gy max, s, Te, HaBemeHi B qopatky Ne 3. [lns
3aJIOBUIHEHHSI BUMOI' TUIABHOCTI X0y aBTOMOOLIS 4acTOTa BUIBHHMX
KOJTMBaHb MOr0 HEMiIpECOpEHNX Mac TIOBUHHA OyTH:

V. =8...12 't - 1u1s1 TIErKOBUX aBTOMOOIIB;

Vu=06,5..9 I'11 - Ju1s BaHTa)KHAX aBTOMOO1ITIB.

[ix yac pyxy aBTOMOOLIS TO JOpO3i, SIKA MAa€ HEPIBHOCTI, BiH
3MIMCHIOE BUMYIIICHI KOJTMBAHHS, YaCTOTA 1 aMILIITya SKUX 3aJICKUATh
Bil MIBHUIOKOCTI pPyXy aBTOMOOIISA, BHCOTH 1 JOBXHHH XBHIIb
HEpIBHOCTEH Ha JIOpPO3i.

YacTora BUMYIIEHHX KOJIMBAaHb B I[bOMY BHITJIKy JOPIBHIOE:

V.= V,/S (45)

i€ V, - MIBUAKICTh PyXy aBTOMOOLIS, M/C;

S - MoBXKHMHA XBHJII HEPIBHOCTI Ha 10po3i, M (S,=0,5...5m).

[Tig gac pyxy aBTOMOOIIII MOXKYTh BHHUKHYTH PE30HAHCHI SIBUIIIA:
- HU3bKOYACTOTHI - V , =V,

- BUCOKOYACTOTHI - V , =V .

10 MalOTh MiCII€ TIPH BiIOBITHUX MIBHAKOCTAX PyXy aBTOMOOLIA:

Va=VuS 1 Va=Vv,S (45)

I

BuxopucroByroun 3anexHocti (45), HeoOXimHO mMmOOymyBaTH
3anexHocTi v, = f(S) mns mimpecopeHMX 1 HEMiAPECOPEHUX Mac
TIepeHiX 1 3a]JHIX MOCTIB aBTOMOOLJIS, 10 TPOEKTyeThCs (puc. 14).
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SLTaEHICITIE XOOL abmorooiis
Puc. 14. 3anexHicTb pe30HAHCHUX IIBUIKOCTEH pyXy aBTOMOOLIS Bij
JIOBKMHHN HEPIBHOCTI.

3. IPOEKTYBAHHA OCHOBHHUX ®YHKIIOHAJIbHAX
EJIEMEHTIB TPAHCMICII, XOJ1OBOI CUCTEMMU,
OPI'AHIB KEPYBAHHA ABTOMOBLIA

Meroro miei YacTHHM KypcOBOTO TIPOEKTy € BHOIp Ta
OOTpYHTYBaHHS OCHOBHUX (DYHKI[IOHATHHHUX ENEMEHTIB aBTOMOOLIsS
BIMOBITHO 70 3aBIaHHS 3 ypaxyBaHHSM OCOOJIMBOCTEH I[LTHOBOTO
MPU3HAYEHHS 1 YMOB eKCIUTyaTamii aBTOMOOLNS, IO MPOEKTYETHCS.
[Ipn IbOMy  HEOOXilHO  BpaxoByBaTH K  JOCBIf
aBTOMOO1IeOyAyBaHHS, BIPOBA/DKEHUH B KOHCTPYKITISAX BITUM3HSIHUX
1 3apyOiKHHX aBTOMOOLTIB, TaK i OCHOBHI TEHJEHIIi PO3BUTKY iX
(hyHKITIOHATTHPHHUX €JIEMEHTIB 1 aBTOMOOLIIB B ILIOMY.

KoncTpykmii By3miB, MeXaHi3MiB, CHCTEM, IO IPOEKTYIOThHCH,
MOBUHHI BiJNOBIiZaTH BUMOraM MiHIMi3allil MaTepialbHUX 1 TPYZOBHX
BUTpAaT Ha iX OOCIyroByBaHHS B TpOIECi €KCIuTyaTalii i peMOHTI
(merxicte 300pKM 1 po30MpaHHs, MPOCTOTA PEryJIOBaHHS, JOCTaTHIH
JOCTYII JUTS IPOBE/ICHHS OOCITyTOBYBaHHS).

B po3paxyHKOBO-TIOSICHIOBAITbHIN 3aITUCII TOBUHHI OyTH BKITIOYEHI
KiHEMaTW4Hi ~ CXeMH 3  BIANOBITHUMH  KOHCTPYKTHBHUMH
napamMerpaMy, HEOOXiJHI pO3pPaxyHKHd TOJOBHUX NapaMeTpiB 3
HABEIEHHSAM IIEepeliKy MaTepialliB, $Ki BHKOPUCTOBYIOTH JUIS
BHUT'OTOBJICHHSI OCHOBHHX J€Tajlell KOXKHOTO By3ja abo mexaHismy. B



34
HIl TakoXX HAaBOJATHCS  PO3PaXyHKH OCHOBHHX JieTalicii Ha
MIIHICTh, SIKA TOBWHHA BIAMOBINATH 3HAYCHHSIM PO3PaXyHKOBUX
HAaBaHTAKEHb.

I'padiuna yacTHHA MPOEKTY BKJIIOYAE B cebe JNeTanbHy po3poOKy
KOHCTPYKIi1 (YHKI[IOHANIbHUX E€IEMEHTIB aBTOMOOINS  3TiAHO
IHAMBIyaIbHOTO 3aBAaHHs. KOHCTPYKIliS IUX €JIEMEHTIB MOBHHHA
OyTH TpencTaBiieHAa B 3arajJbHOMY BHUTJIAIl 1 MaTH HEOOXimHY s
MOBHOTO PO3yMiHHS KOHCTPYKIiT KUTbKICTh POEKILiH 1 po3pi3iB.

OdopmieHHsT pO3paxyHKOBOi 1 rpadivHOl YaCTHMHU MPOCKTY
MMOBUHHO BIAMOBIIATH JIIFOYUM CTaHAAPTAM.

3.1. Tpauncwmicis

Jnst po3BUTKY OKpEMHX BY3IIB 1 arperaTiB aBTOMOOLIS MOXYTb
OyTH BUKOpHCTaHI pI3HI PO3PaxXyHKOBI PEKUMH, SKi TTOBHHHI
BIJIIIOBIIATH TIOCTABJICHIN Y IPOCKTI 3a1a4i.

[epmmit po3paxyHKOBUI pexXuM (TI0 MaKCUMaJIbHOMY KPYTHOMY
MOMEHTY JIBUTYHA) BUKOPHCTOBYETHCS JUIsl TIOBIPOUHHMX PO3PAXYHKIB.

Hpyruii po3paxyHKOBHH PEXUM (TI0 MAaKCHMAaJLHOMY 3YCTUICHHIO
BEIyYNX KOJIIC 3 OMOPHOIO IMOBEPXHEIO) MOIIILHO BHKOPHUCTOBYBATH
IpH  po3paxyHKax KapAaHHUX BajiB 1 MOCTiB 0OaraToOBICHHX
TTOBHOTIPUBOHUX aBTOMOOLTIB, a TaKOX aBTOMOOIIIB 3 OJIOKOBAHHM
MIPUBOJIOM, KOJIM PO3IMOJIiT MOMEHTY ABUTYHA MO OKPEMHUX MOCTax He
MOKe OyTH BH3HAYCHUIA.

Tperiit po3paxyHKOBUH PEXUM (IT0 MAKCHMAITLHOMY THHAMIYHOMY
HaBaHTA)XEHHIO, SKE€ Ma€ MiCIe IIiJ] 4Yac pyxy aBTOMOOULII) €
OCHOBHUM TIpY PO3paxyHKaxX Ha MIIHICTh 1 JO3BOJSE BCTAHOBUTHU
MaKCHMAaJbHO MOXKIINBI HATIPYTH B IETANISIX TPAHCMICIi.

UerBepTrii  pO3paxyHKOBHH  PEKHUM  BpaxoBye  IilCHI
eKCIUTyaTalliiiHi HaBaHTa)XEHHS i BUKOPHCTOBYETHCS B PO3pPaxXyHKaX
Ha BTOMJTFOBAHICTb.

3.1.1. 3uenjennsa

[Ticns BubOopy i OOrpyHTYBaHHS KOHCTPYKIII 34YEIJIEHHS WHOTO
KiHEeMaTHYHa CXeMa BMIIIYETBCS JI0 PO3PaxXyHKOBO-TIOSCHIOBAIBHOI
3ammcku ( puc. 15).
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Puc.15. KinemaTtnyHa cxeMa CyXoro 0JHOUCKOBOI0 (PHUKIIFTHOIO
suerienHs (1- MaXOBUK JBUTYHA; 2- BEACHUI JUCK
3YCIUICHHS; 3- HATUCKHUM IWCK; 4- IPY)KUHA; 5- BaXKUIb 34CTIIICHHS;
6- Tara; 7- nemaib 34CIUICHHS; 8- IEPBUHHUI BaJl KOPOOKH Iepeay;
9- npyxuHa BiATHCKHA; 10- MIMIAITHUK BIXKUMHHMIA, 11- BaXKiIb
BiATHCKHMIL; 12- KOKYX 3UCTIIICHHS).

Cepemniit pamiyc TepTs GPUKIIHOTO IUCKOBOTO 3YETICHHA

TOPIBHIOE:
R, =g =2 Mems (46)
27-Qy-2-K-pu
M., .. o
ne f= v - koediuieHT 3amacy 3uemwteHHs (M, - cratudnmuit

€ max
MOMEHT TepTs 3YCTUICHHS;
M, x - MAKCUMAaJBHUI KPYTHHI MOMEHT JABHIYHA;
0s=0,14...0,3 MIla — Tuck Ha QpUKLIIHY HAKIAJIKY;

Z = 2n — KiTbKIiCTh TOBEPXOHB TepTA (N — KUIBKICTh BEIEHUX
JTUCKIB 3YCTUICHHSA);

k= Ri =0,38...0,63- xoediuieHT mHUPHUHN HPUKLIHHOI HAKIATKH
C

(6 =R3—Re - mmpuHa HaKIaIKH);
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#=0,25..050 - koediuieHT TepTs PPUKUIAHUX HAKIAZOK I1O
YaByHY.
3uavenHs koedinieara K TpsSMONpONOPIIAHO 3alekKUTh Bil

Benmmunan M, .

3HavyeHHs KoedimieHTa 3amacy 3uerieHHs [ BUOMPAOTh 3
ypaxyBaHHAM 3MiHH ( 3MEHIIEHHs ) Koe(illieHTa TepTs HaKIaJIoK 4 B
MpoIeci  eKCIUTyaTallii, yYCaJKd HATUCKHUX MpPYXHH, HasBHOCTI
pPEryJIOBaHHS HATUCKHOTO 3YCHJUISA, KUIBKOCTI BEICHHUX JHMCKIB B
3aJIeKHOCTI BiJl TUITY aBTOMOOLIIS, IO MPOEKTYETHCS:

JITKOBUH aBTOMOOWTH - f=1,2...1,75;

BaHTaXHHH ( aBTOOYC ) - f=1,5...2,2;

aBTOMOOLIb MiIBUIICHOT, BUCOKOT mpoxianocti f = 1.8...3,0.

BuxopucroByroun 3HaUeHHS cepenHboro pajaiyca R¢, obuncienoro
3a (opmynoro (46), BH3HAYAIOTh 30BHIIIHIA JiaMeTp (QPUKIIHHOT
Haknmaaku: /[, =2R +6.

3a 004YMCIIEHOI BENWYMHOIW J[  migouparote 3 T1abm 11
HalONMMK4e 3HAYeHHS 1 BBAXKAIOTH WOro MIHCHUM 3HAYEHHSIM
30BHIIIHBOIO JiaMeTpa (QpUKIifHOI Hakmagkd. OIHOYACHO 3 €T XK
TaOIUIlI BU3HAYAIOTH BHYTPIIIHIN JiaMeTp HaKITaakH d;.

Taommmsa 11
3BeneHa TaOTUIT PO3MIPIB HAKITAIOK 3UCTUICHHS

Posmipu, MM

i;ﬁ?;ﬁ% B;ZI/II:TH;{;IZ Topmuna, & Tuck, q, MIla
1 2 3 4
150 94 4 0,14...0,25
176 65 4 0,14...0,25
180 100 4,5 0,14...0,25
180 120 8 0,14...0,25
190 130 3,5 0,14...0,25
195 115 4 0,14...0,25
200 130 3,3 0,14..0,25

200 140 3,5 0,14...0,25
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1 2 3 4
200 140 3,5 0,14...0,25
200 142 3,3 0,14...0,25
204 146 3,3 0,14...0,25
215 140 4 0,14...0,25
225 150 3,5 0,14..0,25
230 90 6 0,14...0,25
240 160 3,5 0,14...0,25
254 150 3,5 0,14...0,25
280 164 3,5 0,14...0,25
300 164 4 0,14...0,25
342 186 4 0,14...0,30
350 200 4,7 0,14...0,30
400 220 4,15 0,14...0,30
400 220 5 0,14...0,30
420 220 4 0,14...0,30

BpaxoByroun cranmaptuzoBaHi 3HadeHHS [, 1 d;, 00UHMCIIOIOTH
IificCHe 3HaYeHHS CEepeAHbOro pajiyca TepTs:

R - a,+d,
C 1)
4
Jus  Bu3Ha4YeHHS HEOOXIMHOCTI BUKOPWUCTaHHS IiACUIIOBAaYa
MPUBOJY 3YEIUIEHHS, KUTBKOCTI TOBEPXOHb TEPTS HEOO0XiITHO

BHU3HAYNTH CHITY, IIIO JIi€ HAa TOBEPXHI TEPTS:

_AM

”_,U‘RC'Z,

IIpu P,>9 xH s nosermeHHs KepyBaHHS —34YCIUICHHSIM

Cmax_ .

HEOOXiTHO mependaunTy 30UIhIIEHHS KUTBKOCTI TIOBEPXOHb TEPTH Z,
a00 BMKOPHCTAHHS IIJACHIIIOBaYa. B 3UeIUIEHHSX BHKOPHCTOBYIOTHCS
OaraTonpyXMHHI HAaTHCKHI e€JeMEHTH 1 Tapiip4yacTi HAaTUCKHI

MPYKUHU.
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[Ipu BuKopucTaHHi OaraTONpPYKMHHUX HATHCKHUX €ICMEHTIB
HATHCKHE 3YCHJUIS OJHI€T IPYKUHH JOPIBHIOE:

P +P
I’IP= HZ . , (47)

ne P, =(0,05...0,08)-P,- cymapre 3ycuiuis BiATSDKHHUX 1 BIATHCKHUX

n

NPY’KUH 34EIUVICHHS],

o (1,05...1,08)-P, .
Z, - KiIbKIiCTh HATHCKHUX NPYKHH; T0OTO P, ="
’ z
n
HaTtuckHi mpyXWHHM 34YeIUIEHHS pO3PaxOBYIOTh Ha MIIHICTb,
BUXOJISYM 3 po3paxyHkoBoro 3ycumns P, sdka BuHHKae 3a

JoAaTKkoBOi jgedopmaiii Af TPYKWHH M Yac BHUKIIOYCHHS
34eTIIeHHS

Ppp=12-P,-k; (48)

ne: k=211.12- xoedilieHT, SIKHI BpPaxoBye HEPIBHOMIPHICTb
HaBaHTAKCHHS TPYXUH, BUKIUKAHY PO3ODKHICTIO X MOBXKHUH 1
’KOPCTKOCTEH.

Hiamerp mpoty, 3 SKOTO BUTOTOBIIOIOTH MPYKHUHY, BU3HAYAIOTH 3

BUpa3y:
8.P .

d =10%3|—222_¢ A : (49)
V' ale]

ne: /[ .- obpanuii 3 KOHCTPYKTHMBHHX MipKyBaHb CEpeIHINH IiameTp
MPYXUHU, MM;
[T] - JONYCTHMi Hampyrm KPYYeHHs BHUTKIB TPYXHHU
([r]=800MITa).

Poboua kimbKicTh BUTKIB MIPYKHHA JOPIBHIOE:

4
SIRVECIEY 50
8AP- /1.
ne: Af =3 - ana omHomuckoBoro i Af=4- nns JIBOJAMCKOBOTO

3YEIICHHS;
G =857Tla - moxyns 3cyBy MaTepiaily NpyKUHH ( CTaJb );
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AP=P,, , —P,- BenmuunHa 30UIbIIEHHS CHJIM MPYXHOCTI IPH

BHUKIIIOUEHHI 3ueraeHus, H.

IToBHa KiIbKICTh BUTKIB HATUCKHOI npyxuuu N, =N+ (1,5...2,0) .

IIpu po3poOii KOHCTPYKIIi Miclsi BCTaHOBJICHHS HATUCKHHUX
NOPY)XKWH CJiJl BpaxoByBaTH Mil0 Ha HUX BiAUEHTPOBUX cuil. s
3armo0iraHHsl  HarpiBy  NPYXHH i  HUX  BCTaHOBIIOIOThH
TEILI0130I1010Y] Maion.

34erieHHsT 3 TapuIbYacTUMHM TPY)KUHAMH 3aBISKH  CBOIM
BIIACTUBOCTSIM MIMPOKO 3aCTOCOBYIOTBCS, OCOONMBO Ha JIETKOBUX
aBTOMOOIISX.

BukopucrtanHs Tapinp4acTUX TMPYXKHH CHPOIIYE KOHCTPYKIIIO
3YCIUICHHS, 3MEHINYyE HOro po3MipH, YHCIO IeTaliei, 3abe3medye
TUTABHE BKJIFOUCHHS, PIBHOMIPHUH THUCK Ha HATHCKHUH JIHCK,
HEe3HauHY 3MiHY HATUCKHOTO 3YCHJUISI TIPH 3HOIICHHI HAKIIaJIOK.

Cxema Jutst po3paxyHKy HATHCKHOI TaplIb4acTol MPyKUHH
HaBeleHa Ha puc.16.

Puc. 16. PozpaxyHkoBa cxema HaTHCKHOI Tapijb4acToi
NPYXHHU TICKOBOT'O 34EIICHHSI.

IIpu npoekTyBaHHI pEKOMEHI0BaHO

upuitvara: /J,/ 4, =1,2..15;, A,/ 4, =25..35;, 1,/5=715..100;

H. =1, his5=16.28

Cuna, HeoOXi/THA [T BUKITFOUEHHS 3UEIUICHHS, PO3PaXOBYEThCS 32
hopmymnoro:
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P _ P ﬂl - /gc . 51
UK ~ ' H ! ( )
’ZZC - 'ZIGH
Tapinpyacrta mnpykuHa BiINOBiZa€ BUMOraM MIIIHOCTI, SIKIIO

PO3paxyHKOBE 3HAYEHHsI HANPYTH B CEpelUHI METIOCTKIB Po3pi3aHoi
YaCTMHM TPYXHHH 3a HaiOuipmoi nmedopmanii  He  Oyne

MEPEBUIIYBATH [0] <1400 Mlla:

2P, A, O8(1-J,)-a'+5-a OSE

o=—, —, (52)
o (ﬂm-’_ﬂz) ﬂz 1_/”
-, . 2n )
ne J=—"——-=;, a=——; ~0,26;
i -1
A,
E =210 I'11a.

[pu po3poOiri 34eruIeH s 3TriTHO CIeliadbHOr0 3aBJAaHHs MTPOEKTY
JI0JTATKOBO PO3PaXOBYIOTHCS HA MIITHICTh MATOYMHA BEACHOTO JHCKA 1
Bajkelll BUKITIOYAHHS 34YETUICHHS; IPOBOJUTHCS MEPEBipKa 34CIICHHS
Ha HarpiBaHHS.

3.1.2. Kopo6ka nepenau

3acHOBYIOTh Ha pe3yiabTaTax pPO3PAaXyHKIB MaKCHMAaJbHOTO
KPYTHOTO MOMEHTY JIBWTYHA, KUTBKOCTI Tepenad i X mepegaTodHux
YiCced, a TaKoK BPaxXxOBYIOUHM IIUIbOBE TMPH3HAYEHHS 1 YMOBH
eKCIUTyaTaIlii aBTOMOOLIIS, 10 MTPOEKTYETHCS, HEOOX1THO BUOPATH THIT
KOpPOOKH Tiepemad i, Micisd BHU3HAYECHHS BIACTaHI MK OCSIMH BajiB,
OCBOBOTO PO3MIpY KOPOOKH Tepenad, HaKpPEeCHUTH ii KiHeMaTHYHY
CXeMy.

Jusa TtpuBanbHHX KOpOOOK TIiepemad BaHTAXKHUX aBTOMOOLTIB,
aBTOOyCiB 1 JIETKOBHMX AaBTOMOOLTIB Opi€HTOBaHe 3HA4YEHHA
MDKOCHOBO{ BiZICTaHI MOKe OYTH BH3HAYEHE 33 BETUYMHOIO KPYTHOTO
MOMEHTY Ha BEJICHOMY BaJy:

~k 3
a, =k, 3M

ne k, =8,9...9,3 - ms nerkoBux aBTOMOGIIIB;

(53)

eux !

k, =8,6...9,6 - wis BanTOXHUX aBTOMOGLIIIB i aBTOOYCIB;

M, =M, -u , H-m - KDyTHUH MOMEHT Ha BEJICHOMY Baiy.

8.
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OcboBHI PO3MIp MO KapTepy BU3HAYAETHCS IIUPUHOIO 6 BIiHIIB
3y04acTHX KOJiC, IMPUHOI0 B MiAMMIHUKIB i OCLOBUMHU poO3MipaMu
H 3y6Guatux My(dT CHHXpOHI3aTOPIB:
l=m-6+n-B+cCc-H (54)
JIe M, N, C- BIAMOBIAHO KUIBKICTh 3y0OYaTHX KOMNIC, MiAIIUITHUKIB 1
3y04yacTux My(T CHHXPOHI3aTOPiB HA BTOPUHHOMY 1 TIEPBUHHOMY
Bajax KOpOOKH;

6 ~(019...0,25)c, ; B ~(0,20..028)ar,; H ~(0,45...0,78)cx,, .

3pa3kn KiHEeMaTHYHUX CXEM KOpPOOOK Tepenady pi3HUX THITIB

HaBeJIeH1 Ha puc. 17.

a) 3X -y 5

317k Beadiid
G

ummwi

I 03X
~—

Dlog
*
A

AP
Hed

Re o

——
s o

X) Auanasonsr

il T%L Lo

A

Aolog

=
sl e ,
= l l;;gl I T=

Puc.17. KinematnyHi cxemMu CTYIIHYaCTUX KOPOOOK Iepenad
aBTOMOOLTIB (a, O, B, I —JICTKOBHUX; 1, €, X, 3 —BaHTaXHHX; | — VI
HOMep nepenaadi).

Kinpkicte 3y0’iB mecTepeHb KOpPOOKHM INepegad BHU3HAYAIOTH 32
YMOBH BiJIOBIZHOCTI MepeJaTOYHUX YMCEl Ha KOXXHUK 3 Iepenad
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MepefaTOYHUM YHWCIIaM, 3HAWJICHUM TP TATOBOMY PO3PaxyHKY
aBroMo0insa. [Ipu mpomy s 3a0e3reucHHS MapajeNnbHOCTI BalliB
CyMH uHncen 3y0’iB KOXHOI mapu IecTepeHb ( IpPH OJHAKOBUX
MOJIYJISX 1 KyTiB Haxuily 3y0’iB ) MOBMHHI OyTH OAHAKOBUMH, TOOTO:

2 +2,=2,+7Z,=.......... =7 ,+7Z.

Sxio Ha aBTOMOOUI, IO NPOCKTYEThCS, OyJe BCTAHOBJICHA
TpHuBajJbHa KOpOOKa Iepenad, TO MPU BH3HAYECHHI KiJIbKOCTI 3y0’iB
HIeCTePEeHb CIiJl BPaXOBYBATH, II0 HA BCIX Mepeadax, KpiM MpsiMoi,
KPYTHHI MOMEHT IIepeJacThCsl Yepe3 JIBi Mapu IMIECTEPeHb - Mapy
HIeCTePEeHb MOCTIHOrO 3aderuieHHsl 1 mapy HIeCTepeHb BiINOBiAHOT
nepenavi. IlepenaToyne 4uciao |-Toi Tepenavi B bOMY BHUIAJIKY
BHM3HAYAETHCS 13 BUpA3y:

.7,
I Zl Zin

ne Z,i Z, - 4ncna 3y0’iB mecTepeHb NPUBOAY MPOMDKHOrO Bana ( Z, -

Uy

Ha MEPBHHHOMY, Z, - Ha IPOMDKHOMY Baiy);
. 5es H . .
Z, i Z, - 4ncna 3y0’iB mectepeHs | - Toi mepenadi
(Z,, - na BTOpHHHOMY Baity, Z, - Ha IPOMDKHOMY Baiy).

Ilepematoune 4YHCIIO MIECTEPEHb IOCTIHHOrO  3adYCIUICHHS
TpUBAIbHOI ~ KOPOOKHM  Tepemad  IMIOWparoTh B MeXax

z
u, = Z—2 =18..2,5 mpu weomy Z,=17..23. Tom Z,=u,-Z,.
1
ITicst mpumidusaTtst Z, 1 obuumcieHHs Z,, BPaxOBYIOYHM 3HAil[cHY B
TSCOBOMY PO3PaXyHKY BEIUYHHY U, , i3 CHCTEMH PIBHSHb!
U, = 2 Zi
Zl Zin

00UHCIIOITh 3HaueHHS Z;, Ta Z;

in- TakuM YMHOM 3HAXOIAThH

qrcIia 3y0’1B mecTepeHb Ha KOXKHIH 3 Tepead.

[Ipu BuKOpHCTaHHI Ha aBTOMOOLITI, IO TPOEKTYETHCS, TBOBAIBHOL
KOpOOKH Tepenay, 4nuciio 3y0’iB Beaydoi miecTepHi mepioi nepeaadi
npuiiMaroth B Mexax Z, =17..23, rtoxi umcmo 3y6’iB BemeHol
IecTepHi gopiBHIOE Z, =U, -Z,. IIpn 0ofHaKOBUX MOIyJIAX 1 KyTax
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Haxwiy 3y0’iB IIeCTepeHh Ha BCIX Nepeaadax KuIbKIiCTh 3y0’iB
IIeCTePEeHb KOXKHOI Mepenadyi BU3HAYAKOTh i3 CUCTEMU PIBHSHb:

le + Z21 = Z1i + Z2i

Ie le i Z21 - BIAMOBIAHO KiTBKICTH 3y0’1B mepmioi mepemadi Ha
BEYYOMY 1 BEJICHOMY Ballax;
Z, i Z, - xinbKicTb 3y0’iB 1mectepens | -Toi mepenayi BinosiaHo
Ha BEJy4OMY Ta BEICHOMY BaJjiax.
Busnaueni kigbkocTi 3y0’iB  miecTepeHb KOpPOOKHM repenad
OKPYTJIFOIOTH 10 IIJIMX YHCElT, BU3HAYAIOTH MIHCHI TIepeIaTouHi Yrciia

1 IOPIBHIOIOTP 1X 3HAYEHHS 3 MEepPelAaTOYHUMH YHCIIAMH, OTPUMAHUMH
y TATOBOMY pO3paxyHKy ( pI3HHIOS MDK HHUMH HE TIOBHHHA

nepesnuysatu 0,05 U, ).

Hopmanbumit  Momynp 3y0’iB  IIecTepeHb KOPOOKH Iepemad
BHU3HAYAETHCS 13 BUPA3Y:

2M ..
r-7-y-6-K,

cosp’

m=10° MM (55)

ae M . - pospaxyHKOBMH KpYyTHHH MOMEHT Ha Baly IIeCTepHi,
BU3HaveHui i3 Bupasy M, =M, - f-u,
M, - MakcnManbHUH KpYTHHI MOMEHT JBHTYHA;

S - xoediuieHT 3amacy 34eruieHHs; U, - MepenaToyHe Ynucio Bif
34EIUICHHS JI0 BaJia, IO PO3TIIAIAETHCS);

[’ - xyT Haxuity 3y0’iB B IIECTEPEHD;

Z - KUTBKICTh 3y0’ B IIECTEPHI, IO PO3TIIAIAETHCS,

Y - xoedimieHT Gopmu 3y0a;

6 - IIMpHHA IIECTEPHI 01151 OCHOBH 3y0a;

K, - momyctumi Hanpyru 3ruHy Oi1s OCHOBH 3y0a 3 ypaxyBaHHSIM
CTYyIIEeHS 10ro HaBaHTaKEHHSI.

Kyr maxmny ninii 3y6a [ Koco3yOux IIeCTEPEHb KOPOOOK

nepeaad mMae TaKi 3HA4YCHHA, (o): TpUBaJIbHA JICTKOBOI'O aBTOMOOIIA -
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[’ =22...34°; npoanbHa nerkooro asromodinst - ' = 20...25°;
BAHTAKHOTO aBTOMOOLIsA, aBrobyca - [ =18...26° .Koediuient

¢dopmu 3yba Y BuOUparoTh i3 Tabm 12 (ans KOoco3yOuX IecTepeHb

Y BU3HAYalOTh, BUXOASYM i3 TIPUBEACHOI KUIBKOCTI  3y0’iB
3 nr

Z,,=Z2/cos’ B).

Tabmmmg 12
Koediuient popmu 3y6a

Z,|16 |17 |18 [19 (20 |21 |22 |23 |24 (28 (30 (32

d|la| s |wvw|lo|lo|lo|la|s|~|0O]|®
oco|lo|olo|ld|olala|lalala]|«
D/ I O e O e O A e A e O e O e O O e A B A M
c|lo|oc|g|oc|oc|g|d|oc|s|o]| o

Zp 35 37 40 45 50 60

Y 0,128 | 0,131 | 0,136 | 0,142 | 0,145 | 0,150

IllupuHa 1mecTepHi KOpPOOKM Iiepemad OISl OCHOBH  3y0a
6 JIETKOBMX aBTOMOOiIB - 6 =15...25MM; BaHTa)XHUX aBTOMOOINIB,
aBro0yciB - 6 = 20..40mm. JlomycTuMi Hapyry 3ruHy Oilsl OCHOBH
3y6a K_ Bu3HayaroTs i3 Tabmuui 13.

Tabmmns 13
JomycTumi HAapyru 3ruHy
k, ,MIla
JlerkoBi Ta BaHTaXHI BaHTa>?n.
[ecrephst aBTOMOOLII aBTOMOOLIL
e . BaHTAKOMIINOM -
BaHTAXKOMIAHOMHICTIO HICTIO TIOHAT
1o 50 xkH S0xH
Iepuwoi nepenasi 750...850 500...650
Ta 3aJIHHOTO XOJY
[Ipusony
MPOMIKHOT'O BaJia 350...450 175...275
Ta PEIITU nepeaad
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Bunaiineni 3HadeHHS MoAyias 3y0’iB  OKPYIJIIOIOTH 0
Harommx4aoro 3a OCT.37.001.223-80 (ct PEB 310-76) (tabn. 14),
BiJIaFOUM TIEpEBAry MEPIIOMY PSTy.

Taomuusg 14
PexomenioBaHi 3HaueHHs1 MOYJIiB 3y0’iB lecTepeHb KOPOOOK
nepenaq
Pan Mouyib 3y0’iB, MM

1 20 125|30(40|50]| 6 8 | 10 | 12 (16

2 22527513545 |55 7 9 | 11 | 14 | 18

IlepeBipky 3y0’iB Ha MIIHICTh 3a KOHTAKTHUMHU Hampyramu
31HCHIOOTE 10 3aJIEKHOCTI:

o,,=0,/4118cosf’ L . [i - ij (56)
6,SiN a COS
ne [’ - kyr naxuny 3y6’is;
P - xomoBe 3ycumiist, 3Haii/icHe, BUXOASYH 13 3HAYEHb KPYTHOTO
MOMEHTY, IO MTepeaeThCs BAIOM miecTepHi H;
E - Momyns mO370BXKHBOI TPYKHOCTI MaTepialmy, 3 SKOTO
BHUTOTOBJIEHA mecTepHs ( s crami E=210I'Tla);
a - Xyt 3aueruienns mrecrepens (o = 20°);
I'oi - paziyc mepBicHOro 00BOY IIECTEPEHbD;
8, = (Iy; + Iy,) - SN - noBkUHA TiHIT 3aYerIeHHS.

3HalifieHe 3HaYCHHA O, IOBHHHO 3HAXOIUTHCA B MEKaX:

1500.....3000 MIla — mis mpsiMO3yOuX IIECTEPEHb;
1000.....2500 MIla — st KOcO3yOUX IIIECTEPEHb.

SIKImo 3HAa4YeHHS O, 3HAXOAUTHCS 11032 MEKaMU KOHTAKTHHX
HAMpyr, IO JOMYCKAIOThCS, PO3PAXyHKH HEOOXiJHO TMOBTOPHTH,
CKOPHUTYBABIIN BUXiJHI JaHi ( ,B’, 8).

3a o0umciieHMM 3Ha4YeHHSIM MOIYIs 3y0’iB HEoOXiZHO 3HANTH
PO3MIpH LIECTEPEeHb NOCTIMHOrO 3a4eIuIeHHs! (IPUBOLY
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MIPOMIKHOTO Balia), BIICTAHb MK OCSMH BaJiB 1 Opi€EHTOBaHI
rabapuTHI po3MipH KOpOOKM Nepenady, KOPUCTYIOUUCH (OpMyTIamMu
(53154).

3.1.3. Kappanna nepegava

Buxoaguu i3 KOMIIOHOBOYHOI CXEMU aBTOMOOIIS, 110
MPOEKTYETHCS, HOr0 MPU3HAYCHHS, CXEMU IPUBOJY BEIlyYHX KOJiC,
HeoOXiIHO BUOpaTH Ta OOrpYHTYBATH CXeMy KapJaHHOI nepeaadi,
KUTBKICTh BaJIB Ta MAPHIPiB, a TAKOX TUN apHipis. [Ipu
3aCTOCYBaHHI KapJaHHOI rmepe/iadi 3 aCMHHXPOHHUMHU IapHIpaMu
HEOOXiIHO BUKOHATH YMOBH 3a0€311eUeHHS CHHXPOHHOTO 00epTaHHS
BayiB. [ToTiM HEOOXiIHO HAKPECIUTH KIHEMATUYHY CXeMy KapAaHHOI
nepenadi (puc. 18).

i

Puc. 18. KinemaTndna cxema KapJIaHHOI Tiepemadi.

BuyTpimHiii Ta 30BHINIHIA miaMeTpW  KapJaHHUX  BalliB
O0YHMCITIOIOTh, BUXO/IA4M 3 KpUTHYHOI yacToTu obepranus, W, :

W, =Ko Wy ; (57)
ne K, =12...2,0 - xoediuient 3amacy;

0 max

W = (1,1...1,2)‘ —  —MakCUMaJbHO MOXJIMBA YacCTOTa
Kk min

o0epTaHHs KapIaHHOTO Baja IIijl 9ac pyXy aBTOMOO1JIS;

Wd
ABHUT'YHA,

fmax MaKCuMaJlbHa 4YacToTa 06epTaHH$I KOJIHYACTOro Baja



47

- MiHIMaJIbHE MEPEAaTOUYHEe YUCIO0 KOPOOKH Iepeiad.

U Kk min
3HaiiieHe 3HaueHHs WKp (c') mincraBnsots B hopmymy:
ND”+d”, (58)

W, =125.10" .= = ;

ne D, d - BiAmoBigHO 30BHIIIHIA 1 BHYTPIIIHIN giameTpu TpyOH
Kap/JaHHOTO Bajia, MM;
L, - noBxuHa (BifCTaHb MiX IIAPHIPAMU) KapJJAHHOTO BaJia, MM.
IIpu L, 21600 MM, Bu3HaYeHili 32 KOMIIOHYBAJIBHOK CXEMOIO
aBTOMOOL/Is, HEOOX1THO BUKOPUCTOBYBATH JIBOBAJIbHY Iepenavy.
Bubpapim cranaapTuzoBane 3HadeHHs d (tadu. 15), 3 Bupasy (58)

3HaXOMATh 30BHINIHIN Jiamerp TpyOuM KapjaanHoro Bama D i

OKPYTIIOIOTH JI0 HAHOLTBIIOT OJIMKYON.
Tabmumsa 15

Po3mipu nepepisiB Tpyd kapiaHHuX BajdiB

D, mm |49;50;51 | 59;60;61;62 | 74;6;75;2;76| 90;91;92 | 114;115;116

D, mm 45 55 71 85 110

MirHicTh Basla Ha Kpy4YeHHS ITEPEBIPSAIOTH 32 BUPA30M:
16M, -D

T= : 59
D -d7) 59)
ne M posp ~ PO3PAXYHKOBHiT KDYTHUI MOMCHT.
Mpo3p=ﬂ'MemaX'ukl (60)
ne [ - koedillieHT 3amacy 34erIeHHsL;
M, . - MaKCHMaJbHE 3HAYEHHS KPYTHOrO MOMEHTY JIBUTYHA;
U,, - IIepeaToOuHe YUCIIO IEePLIO] epeadi.
Hampyra kpy4yensst moBuHHa Oyty B Mexax 100...300 Mlla.
Kyt 3akpydyBaHHs Baja kapJaHHOI Iepenadyi:
M osp’ Ls 180

G-J, T
ne G - momyis 3cyBy Marepiany ( 1ist crami G = 85 I'lla ),
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J, - nonspnuii MomenT inepuii mepepisy Bana.

4 4
J :M; (62)
r 32
KyT 3akpydyBaHHs He IMOBMHEH IIEPEBMIIYBATH 60°Ha KOXKHHIMA

METp JOBXKHMHHU Baja. Skmo ¢, > 6°, HeoOXiHO 30LILIIMTH TUIONLY

nepepisy KapAIaHHOTO Bajia a00 3MEHIINTH HOT0 JOBKUHY.

B pa3i orpumaHHs B 3aBAaHHI Ha KYpPCOBHH IPOEKT PO3POOKH
KapJaHHOI Tepenadyi HeoOXiJHO J0AaTKOBO IMPOBECTH PO3PaXyHKH
BUJIOK 1 XpECTOBMH KapJaHHWUX INApHIPiB, a TaKOXK NLTIBOBUX
3'€IHaHb Y BUMAJIKy BUKOPUCTAHHS CKJIQJICHUX BaJliB.

3.1.4. I'o;ioBHA mepegaya

Ha ocHOBi 3amaHOro IJILOBOrO IMpPH3HAYEHHS aBTOMOOLISA, IO
MPOEKTYETHCS, HEOOXiTHO OOpaTH Ta OOrpYHTYBATH THI TOJOBHOL
nepenayi i, BpaXxoBYIOUH ii KOHCTPYKTHBHI OCOOJIMBOCTI, HAKPECTUTH
il KIHEeMaTHYHY CXEMY.

Kimematnani cxeMd HAHOUTBIT  MOMMPEHUX  KOHCTPYKIIIH
TOJIOBHUX TIepenayd aBTOMOOLTIB TIpencTaBieHi Ha puc.19.

—

L0
Zaw=1 1| Zemaa

T

Puc.19. KinemaTtn4Hi cXeMH TOIOBHUX TIepead aBTOMOO1ITIB
( a- mozBiitHa; 0- omwHApHA ).

Z=7

Ze=la

Buxignumu nmaHMMH JUIS  pO3paxyHKY TOJIOBHOI Iiepenadi e:
nepeaToyHe  YWCIO0, BU3HAYEHE TMPU  TPOBEICHHI  TATOBOTO
pPO3paxyHKy aBTOMOOLIS, KPYTHHH MOMEHT Ha Bally Bexydol
IIECTEpHI, a TakoK oOpaHa KiHeMaTHYHa cxema. Pesympratamm
PO3paxyHKiB TOJOBHOI Iepenadi MOBMHHI OyTH BW3HAYEHI KUTBKICTh
3y0’iB IIecTepensp, iX MOmyIi, TabapuTHI PO3MIpH.

Kinpkicte 3y0’iB  1ecTepeHb  BU3HAYalOTh, BUXOASYH 3
MEperaTOYHOr0 YMClia TOJOBHOI MepeAadi, BHU3HAYEHOTO IPH
MPOBENIEHHI TATOBOTO PO3PaxyHKY U,, KIHEMaTHYHOI CXeMH Ta



49
MiHIMaIbHOI KiTbKOCTi 3y0’iB Bemyuol mecrepHi Z, (IpuilMaIOTh

Z,=5...11). Y BUnajKy BUKOPUCTAHHS JBOCTYIIHYACTOI (OABIHHOT)
roJIOBHOI mepenadi il mepegaToyHe YUCIo:

uO = ur«m ' ub;uv’ (63)

2 N
Ac ulcon = = 1,7 - IepeaaTovYHC YMCJIO KOHIYHO1 ITapu;
1
Uy : )
uuuﬂ = - IepeaaTovYHC YrMCJI0 HUIIHAPHUYIHOL I1apu,
KOH
Z, .
U= "5 (64)

[puiinsBIM 3HayeHHs Z; 3a ¢opmynow (64), BU3HAYAIOThH

KUIBKICTh 3y0’iB BeI€HOT LIIECTepHI IMTIHAPUYHOI mapu Z, .

Mogymi 3y0’1B KOHIYHUX HIECTEPEHb 32 OUTBIINM PajilyCcoM:

6-M ., COSp

7y LL-2) o’

ae M, =p-M, -U,_- po3paxyHKOBHH MOMEHT JUlsl PO3PaxyHKY
MIEPIIOro KOHIYHOTO CTYIIEHS TOJIOBHOI Iepenadi;

[ - xoediieHT 3amacy 34eruICHHS;

M
u

m

r:

e MaKCUMAJIbBHUU KPYTHHUHW MOMCHT ABUTYHA,

x, - TIEPEIATOIHE YMCIIO IIePLIO] Iepesadi;

S, =30...45°- kyt Haxumy cripaini 3y0a Beaydoi HIeCTepHi;

Yy - xoedimieHT hopmu 3yOa ( BU3HAUEHWMI 3a Tabn. 12, BUXOAIIH
3 IPUBENEHOI KUTBKOCTI 3y0’1B)
z

1

cos® B, -cos 5

np

z . .
d=arctg — - MOJOBMHA KyTa NpPU BEPIIMHI IEPBICHOrO KOHYyca
z

2

BEAy4Ol LIEeCTEPHi;

L =90...550 Mmm — ioB3x¥Ha TBIpHOT KOHYCA;
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g L
A=1-—, — JIOBXKHHA 3y0a ); 8= —,
C (s y0a ) 3

6 =450..550 MIla — Hanipyra 3ruHy 3y0a.

JoBroBiunicTh 3y0’iB IIeCTEpeHb OLIHIOIOTh 32 KOHTAaKTHHMU
HaTpyramu:

o, =0418 LI P (65)
gsina-cosar (T,

ne P — yMOBHe KOJIOBE 3yCWJUIA, IO JIi€ HAa CEPEIHbOMY pajiyci
P = Mp03p/ rC ;

E — Moaynb nmo3noBxHBOT MpykHOCTI Martepiany ( Juis crani E =
=210TITla);

B iy - e
6, = (rcpl + I‘sz ) SIN & - noBxxWHA JiHIT KOHTaKTy 3y0’1B;
I’Cp1 , I‘sz - CepeHi paJiycy BIAMOBIIHO MEPBICHOI0 KOHYyCa
BENY4Ol Ta BEJIEHO1 IIIECTEPEHD;

r
P Locu P2

6 . 8, .
=1 —Elsmél; r =r2>—?25|n52

L, I, - pajiycH OCHOB IEPBICHHX KOHYCIB BEAy4OI Ta

BECHOI LIECTEPEHB;
a = 20° - kyT 3aUeruIeHHS;

. N, - paniycn eKBIBaJCHTHAX LMIHAPHYHAX
[IecTepeHb, 110 BiMOBIIAI0Th BeAyYill Ta BeIEHIN MIeCTEPHIM;
r r
= = ] (66)
' cos® fB-coso,  ° COS” f-C0SO,
OGuncrneHe 3HaueHHs O, HE MOBHHHO IIEPEBUIYBATH

mpumryctumoi (1000 MIla).

V rinoigHii rooBHIN nepenadi KyT Haxwmiy cripaii 3y0’iB Begyqol
miectepHi npuiiMatote piBHEM  f; =45..50°; BemeHol mIectepHi
f, =20...25° - st 1erkoBux aBTOMOOLTIB 1 BaHTaXXHUX aBTOMOOLTIB
0COOJIMBO MaJjioi BaHTaKOIMIMOMHOCTI; /I BaHTa)KHUX aBTOMOOLIIB
CEpeNHbOI, BEIUKOI Ta OCOOJUBO BEIUKOI BAaHTAXKOIIIHOMHOCTI

B, =30...35°.
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Posmipn miecrepeHb KOHIYHOTO CTYIEHs TOJOBHOI Iepemadi
3HAXOJATh 3 YMOB:

— A, -COSﬂZ . (67)
Y Jycosp
a pO3MipH IWIIHAPUYHHUX IIECTEPEHb APYroro CTYIEHS TOJOBHOI
nepenayi:

u m:ﬁ:ﬂ4'cosﬂ4 : (68)
"7y ;-cosp,
ne /1, /> - BiANOBIMHO cepelHi 3HAuYEHHS JiaMETPiB MEPBICHUX
KOHYCIiB KOHIYHUX HIECTEPEHb;
I, [y - nlamerpu TiepBiCHUX OOBOJIIB BIAMOBIIHO Bemydol Ta
Be/ICHOT IIECTEPEeHb MWITIHAPUIHUX KOCO3YOUX IIeCTEpEHb;
P, P - KyTH Haxuily cripajiedl BiANOBIIHO BeAy4oi Ta BeIeHOl
KOHIYHUX IIECTEPEHb;
P, P4 - KyTH Haxuiy 3y0’iB Beay4oi Ta BEACHOI IMIIIHAPHIHHX
KOCO3yOHX IIeCTEepEHb.
B pasi orpumaHHs 3aBHaHHSA Ha AETadbHY pO3pOOKY KOHCTPYKITIT
TOJIOBHOI Tiepemadi HEOOXiMHO IOMAaTKOBO pO3paxyBaTH JiaMeTpu
BAJIIB 1 3MIMCHUTH MiAOip MiIIIMITHUKIB BEIy4Oro Ta BEACHOTO BY3JIiB.

3.1.5. Judepenuian

Ha ocHOBI niThOBOTO IIPHU3HAYEHHS 1 YMOB €KCILTyaTallii
aBTOMOOLJIS, M0 MPOEKTYETHCS, HEOOX1THO 3AICHUTH BHOIp Ta
OOTpYHTYBaHHS TUITY 1 KOHCTPYKIIi1 MuepeHItiana Ta HaKpecIuTH
fioro kineMaTH4Hy cxemy (puc. 20a,0).

—_—

N
==
=T

Puc. 20. Kinematnuni cxemu audepeHiiaiis (a — KOHIYHUHA
CHUMETPUYHUH; O — KyJauKOBHH MiABUILIEHOT O TEPTH).
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BusHadyeHHS] MAKCUMAITBHOTO 3HaYEeHHS KoeilieHTa PO3NOoAiTy
KPYTHOT'O MOMEHTY MK BElyYMMH KOJIECaMH aBTOMOO1LIIS
3IIMCHIOIOTBCS 32 BUPAa30M:

_u+ Ks

1+u
ne U =1 - BHyTpilHe mepemaTouHe YUCIo qudepeHiiiaa;

K - xoedinieHT OIOKYBaHHS.

B 3aniexxHOCTI BiJ TUITY 1 KOHCTPYKILT audepenitiana:

K5=0...0,2 — s nudepenmiaiip 3 MaIUM BHYTPIIIHIM TEPTSIM;

K;=10,2...0,6 - nis qudepeHitiaiip miIBUIICHOTO TEPTS;

K5 = 0,6 — n1s camo00koBaHMX TU(EpEHITiaTiB.

PospaxyHok 3yOuactux audepeHiiaaiB Mae aesiki OCOOJMBOCTI.
Binbmy  wactmHy — mpo0biry — aBTOMOOUIS  3ybwacti - Koneca
nrdepeHIialiB 3HaX0AIThCsl BIIHOCHO KOpIyca B HEPYXOMOMY CTaHi
a0 MaroTh Maji TepeMillleHHs, BUKIMKaHI PI3HUMH 3HAYCHHSIMH
KiHEMaTUYHHX PajiiyciB KoJic. 3 MPHUYMHH Maiike TIOBHOI BiJICYTHOCTI
MUKITIYHOTO XapakTepy 3MiHM Hampyr B 3y04acTHX Kojecax
mudepeHIiary I €0 TPUBAIMX pPOOOYMX HABAHTAKEHb IX
PO3paxyHOK IPOBOAUTHCS TUTLKH HA CTATUYHY MIITHICTD.

Cepenniii MOIyJib 3y0UacTUX Kojic AudepeHiiiaga B CepeaHbOMY
repepizi BU3HAYAETHCS 3 BUPA3Yy:

(69)

M

Mg -B-Uq-Ug 'pr(l"' Ks) Ve - Ke oK, _
0’85[0_]ch q-¥, - Zf ,

m, =3

70
e ( - KUTbKicTh catemitiB (( =2 — It JErKOBHX aBTOMOOLITIB; (g =3r
— ISl BAHTKHUX aBTOMOOLITIB 1 aBTOOYCIB);
Z, - xinbkicTb 3y0’iB catenira (Z,= 10...14);
K, - ounamiunmii koediuient (K, =1,2...1,6);

M e MaKCUMAJIbHUU KPYTHUU MOMCHT ABUI'YHAQ,

[ - xoedillieHT 3amacy 34eryIeHHS,
Uy, » Ug, U, - IepelaTOYH] Yrciia BiMOBIIHO TEPIIOi Iepenadi

Ky
KOpOOKH Tepeaad, TOJIOBHOI Nepenayi, po3AaToOYHOi KOPOOKH;
K, - koediuieHT OmokyBaHHs qudepeHmiana;

o
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y. - koedimieHT ¢opmu 3y0’iB  (BM3HAYaEThCA IO

eKBIBAJICHTHOMY 4HCly 3y0'iB Z,, = Z,/C0S B 3a Tabn. 12 mpu
cos £ =1 - s npsiMo3yOuX KOJicC);

Ke - koediuient naBautaxenns (K- = 1,8...3,2);

Y, - xoedinient mmpunn (¥, =4,2...6);

[O-]F(m =700...900 MIla - nomyctuMa Hampyra BUTHHY 3y0’iB

CaTeiTiB.

Hlunu xpectoBuH audepeHIiady po3paxoBYIOTh Ha 3iM’SITTS Ta
3pis.

Jiamerp mumna XpecTOBMHHM BU3HAYAETHCS 13 BUPA3Yy:

dm:\/ﬂM uKl'UO.uPK /KNﬁ'q'rap[G]f (71)

€max

ne - koedilieHT 3amacy 34eryieHHS;
M - MAKCHMAaJIbHUI KPYTHHUI MOMEHT JIBUT'YHA;

emax
U1, Uo, - TIEPEIAaTOYHI YHICIIa BiAMMOBITHO KOPOOKH Tmepenad (meprra
repenaya); TOJIOBHOI Iepeiadi, po3aToOuHO1 KOPOOKH;
Ky ;=1,4..2,0 - KoedilmieHT HEPIBHOMIPHOCTI  po3moiLy
HaBaHTa)KEHHS MDK caTeliTaMu;
(J - KUTBKICTh CaTeJIiTIB;
r_ - BIACTaHb Bi IEHTPa XPECTOBHHM JIO CEPEIUHU caTelita ( r

. .
0,02..0,05 m nms smerkosux 1 r,=0,04..0,08m - jis BaHTaKHUX
aBTOMOOLTIB);

[0']3 - TPUITyCTUMA HamNpyra 3iM ATTS ([0']3= 80 Mlla - mus
JIETKOBHUX; [0']3 =100 MIla - st BaHTa)KHAX aBTOMOOLIIB).
Opepkane 3HaueHHS d, OKpPYIJIIOEThCS B OiK 30UIBIICHHS [0

cTaHfapTu3oBaHoi Benuuunu: 10, 12, 14, 15, 16, 18, 20, 22, 24, 25,
26, 28, 30, 32, 34, 35, 36, 38, 40.

Cxema cui, sKi JiOTh Ha pajialbHO-PO3TAIIOBAHUN IUTYHXKED
KyJIauKOBOT'0 JpepeHItiana, mpeacTasieHa Ha puc. 21.
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? PR
20 40 60 B,

Puc.21. Jlo po3paxyHKy KyinaukoBoro audepeniiiana (a,0 — cxemMu
CHUI, IO JIIFOTh Ha TUTyHXep; B — rpadik 3MiHu KoedilieHTa
OJIOKYBaHHS).

Ha mmymkep nifoTh Taki CHIM: 3 OOKY 30BHINIHBOI KyJadHOI
00itiMu - Ny, 3 60Ky BHYTpimTHBO1 maiidu - Ny, 3 60Ky Bemxyqoi obiitmu
(Bomuna) - R. Kyt Tepts mo3nadeHuit gyepe3 gr

3 TpukyrHmKa cun (puc.2l) 3a TeopeMOrO CHHYCIB MOXKHA
3aIrmcaTu:

NN, 72)
sin[90— (B, + 2¢;)]  sin[90— (3, — 2¢;)]
3BIJIKH:
sin[90— (B, —2¢;)] _ N cos(B, —2¢;) (73)

27 Sin[90— (B, +201)] cos(f, +20r)

Momentn M" Ha BHYTpImHIA maibi, 3B’sA3aHI 3 BiJCTAIOYHM
KOJIECOM:

M"=N,sin(S, +¢;)r, (74)
MoMeHT Ha 30BHIMIHIN 000#MI, 3B’g3aHii 13 KOJIECOM, IO 3a0irae.
M'= lein(ﬂ1_¢T)rl (75)

Koediuient 6nokyBanns Kg:
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_M"-M"_ N,sin(f, + @), —Nysin(f, —¢r)n (76)
“T MM N,sin(B, +¢)r, + N, sin(8, — e )

[lincraBuBim 3Ha4YeHHs N, 3 (73) mo Bupasy (76), onep:Kumo:

2

— COS(ﬂl - 2(/7T) i Sin(ﬂz +¢)T) - COS(ﬂz + 2¢T) 'Sin(ﬂl — ¢ )21 (77)
COS(ﬂl - 2¢’T ) : Sin(ﬁz +¢; ) + COS(ﬂZ + 2¢)T ) : Sin(ﬂl —¢; )21

I'padix K, =f(F,) mma mudepeHmiana i3 CHiBBiIHOMICHHS
I, =2r, i KyTOM TepTs ¢1=6° npeacrasenuii a puc. 21.

Po3paxyHOK TMUIyH)KEpIB 1 KyJayKOBHMX IMIAHO 3IIMCHIOETBCS Ha
3MHHAaHHS B KOHTaKTi 3 KyJadKaMH IS BHIAIKY HPSIMOJIHIHHOTO
PYXy aBTOMOOIS:

N, E
o, =0,418 %(iii) <25 ITla (78)

P P2

me N; i N, - pe3ynbryrodi CHiH, SKi JiIOTh Ha IUIYHXKEpPH 3 OOKY

30BHIIIHBOI KYJIa4KOBOi OO1MMHU 1 BHYTPINIHBOI Mai0u, BigHECEHI

710 OTHOTO TUTyHXEpa;

E - MOzymb IPY»KHOCTI IIEPIIIOro POYy;

| - TOBKMHA KOHTAKTY MiX ILTYH)KEpaMH 1 00iiMaMu;

O1, 02 - BIATIOBIAHO paaiycH KpWBH3HM IUTYHXKEpa 1 KyJadka, 110

JOTUKAETHCS 0 HBOTO.

3na4eHHs Nyp), |, p1, p2 0OUHCITIOIOTECS 3 ypaxyBaHHSAM KPYTHOTO
MOMEHTa, SKHHA TepemaeTbes audepeHriagzoM, i KOMIIOHOBOYHHX
po3mipiB nudepeHIiana.

3HaKk TUTIOC B OCTaHHIM (opMyni BigmoBinae BUMAAKY, KOJIH
LEHTPH KiJ JeTaneil, M0 JOTHKAIOThHCS, PO3TAIIOBaHI 3 Pi3HUX OOKIiB
BiJl TOUKH NOTWKAHHS, a 3HAK MIHYC, KOJH IEHTPH KiJl JeTaje, IIo
JOTUKAIOTHCS, PO3TAIIOBAHI 3 OTHOTO OOKY BiTHOCHO TOYKH JIOTHKY.

[Tpu po3paxyHKy O MaKCHMalIbHOMY MOMEHTY 34eIUIEHHS KOJIiC 3
TPYHTOM CIIiZi MaTH Ha yBa3i, O Taki BHUCOKI 3HAYEHHS G, MAIOTh
Miclie HeTpHUBaJINH Yac.

3.1.6. IlpuBoa Bexy4nx KoJic

[lepenaya kpyTHOro MOMeHTa Bix Audepenniaia 10 BeLyInx Kojic
B 3JI©KHOCTI BiJl TUIY MiZABICKU KOJIC 3[IHCHIOETHCS 32 JIOTIOMOT'OFO
CYLUIPHUX BaJliB miBoced abo KapAaaHHux nepengad. [liBoci
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BUKOPUCTOBYIOTbCA B TMPHUBOAI BeIyYMX HEKEPOBAHUX KOJIC;
KapJaHHI mepeadi 3 IpOCTUMH KapJaHHUMH IIAPHIpaMu - B IPUBOIL
HEKEpOBaHUX KOJIC 3 MiAPECOPEHOI0 TOIOBHOIO Mepeaaycio; KapAaHHi
nepenavi 3 CHHXpOHHMMH IIApHIpaMu - B MPHUBOJI KEPOBAHUX KOIIIC.
[lpuBony g0 BeAy4YMX KOJIC TIOBMHEH 3a0€3MEYUTH BIJICYTHICTh
MyJibCaIlii MOMEHTA 1 4acTOTH O0epTaHHs 5K JI0 KePOBaHUX, TakK 1 JI0
HEKEpOBaHUX KOJIC MpH MOBHOMY XOJi Kojeca, IO JOMYCKaEeThCs
IMABICKOIO aBTOMOOUISL.

[liBoci Bemydoro mMocra 3 >KOPCTKOK OajKOI B 3aJIEKHOCTI Bif
HaBaHTaXeHb, 10 JiIOTh HAa HUX, YMOBHO NOJUIIOTBCS Ha
MiBpo3BaHTaXeHi (puc. 22 a), po3BaHTakeH1 Ha TpH uBepTi (puc. 22 6)
1 TIOBHICTIO po3BaHTaxeHi (puc. 22 B).

a)

Puc.22. Cxemu cuit, 110 itOTh HA IPUBOAHI BalK (IiBOCI) BEIyUHX
MOCTIiB aBTOMOOLUTIB (a - MiBpo3BaHTaXKeHi, O - pO3BaHTaKEHI Ha TpHU
YBEPTI, B - TOBHICTIO PO3BaHTaXEHI ).
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[liBpo3BaHTa)KeHa MIBBiCh Ma€ 30BHIIIHIO OMOPY, BCTAHOBJICHY B
cepeneni 6anku Mocta. [Ipu npomy 3 OOKy Koneca miBBich cripuiiMae
BCi 3yCHJIIS 1 MOMEHTH, SIKi JIFOTh BiJl JIOPOTH.

[1iBBich, po3BaHTa)KEHA HA TPU YBEPTi, MA€ 30BHIIIHIO OMOPY MiXK
MaTOYMHOIO KoJieca 1 6ankoro Mocta. [Ipu poMy 3ruHaI04i MOMEHTH
Bix peakuiit Ry, Pu(P:) I Ry, cnpuiimatoTbest ogHOYACHO 1 MiBBicCHO, 1
0aJIKOI0 MOCTa Yepe3 MiAIINITHUK.

[ToBHICTIO pO3BaHTakKCHA IIBBICh Ma€ 30BHIIIHIO OMOPY 3
MaTOYMHOIO KOJleca, BCTAHOBJIEHY Ha JIBOX PO3HECEHHX POIUKOBHX
ab0  KyJmbKOBHX  paJliaJIbHO-YNOPHUX  MiammnHuKax. [liBBich
TEOPETUYHO HABAHTAXKYETHCS TUIBKA KPYTHUM MOMEHTOM, SIKHI
nepeaaeTbes Bin audepeHitiana 10 Koic.

Jnst aBTOMOOUISA, SIKMI KOHCTPYIOEThCS B KYPCOBOMY IPOEKTI,
HEOOXiJIHO o0paTH 1 OOTpYHTYBaTH THIT 1 KOHCTPYKIIIO TPHUBOILY
komic. [loTiM Kpecnarh HOro KiHEMaTHYHY CXEeMy 1 OIHUCYIOTh
0COOJIMBOCTI KOHCTPYKIIii.

B 3aranpHOMy BUMAJIKy pyXy Ha KOJECO JIIOTh KPYTHUH MOMEHT
BiJ TAroBOi a00 rajpbMoBoi cviid M, 1 My; Tsarosa a0o rajbMoBa cuia
IIPU raJbMyBaHHI IIEHTPaIbHUM ranbMoM P, 1 P;; 6iuna cuna Ry, ska
BUHHKAE ITiT 9ac MOBOPOTIB ab0 3aHOCIB, 1 HOpMOBaHa peakiis R .
OnHoyacHEe BHHWKHEHHS MaKCHMaJbHOI MO3JO0BXKHBOI 1 MOIepedHol
CHJIM B KOHTAKTI KojIeca 3 JOPOrol0 HEMOXIIMBE, OCKUIBKH iX CIUTbHA
Tist OOMEXYETHCS CHIIOI0 34ETIIICHHS:

Ru-@=4/(R)*+Ry (79)

Po3paxyHok miBOocel MPOBOMATH Ha CTATUYHY MIIHICTH 1 BTOMY.
PozpaxyHOok Ha  MIOHICTP BHUKOHYETBCS 32 MaKCHMaJbHUM
JUHAMIYHAM MOMEHTOM, SIKMH Ma€ MICIle TpU Pi3KOMY BKIFOUYEHHI
34erUieHHs, a00 3a 3YEIUICHHSM BEOyYMX KOJIC 3 TPYHTOM HpHU
MaKCHMaJIbHOMY 3HaueHHI .

Hepwuii po3paxynxosuii pescum - RPAMOIIHIUHUT pyX
Ha miBBich mir0Th critk Ry 1 MOMEHTH:

Remax = Rk Prrex (80)
abo Prmax = Rzk * Prrax
My mex = Bmex * T (81)

abo M_ . =P T
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BignoBigHi  ckiagHI  Hampyrd  3TUHAHHS 1 KpY4YeHHS
BH3HAYAIOTHCS 332 TAKUMHU (POPMYJIaMHu:
- I miBpo3BaHTaXKeHoI miBoci (puc. 22 a):

o' = \/bZ(szmax +Rzi) + Pszax '213

82
01d* 82

- U1 MiBOCI, pO3BaHTa)KEHOI Ha TpH uBepTi (puc. 22 6):
:\/Pszax-25+R2-C2 (83)

01d°
Jnsi TOBHICTIO pO3BaHTa)XEHOi MIBOCI MPU OOYHMCICHHI TLTBKH
KpydeHHs (puc. 22 B):
7= Foma 2 (84)
0,2d
ne d - miamerp miBOCi B HEOE3MEUHOMY TIEpepesi;
@ - KoediIieHT 3uerieHHs (@ma=0,8...0,9).

lpyeuti po3paxynkosuii pesicum - RO60POM abo 3anoc.
Haii6inpimi 3Ha4YeHHS OCHOBOi CHMJIM TIpH TOBOPOTI abo 3aHOCI
OyayTh Matu Mictie rmpu Py, ado P.=0.
Hiroui et Ry 1 £ Ry =Ry - ¢y -
BinmoBimHi Hampyrm 3THHAHHS BHU3HAYAIOTBCA 32 TaKUMU
hopmynamu:
- U MiBPO3BaHTAXKEHOI MIBOCI:
RZk * b i Ry * Zk
o=—7

85
01d* (89
- Ui TBOCi, PO3BaHTAXEHOI HA TPH YBEPTI:
R-c
o= 86
01d* )
BenmuanHa peakuii Ha BHYTpIIIHIA KiHENb mMiBoci 3 60Ky
mdepeHIfiana BU3BHAYAE€THCS 32 OPMYIIOH0:
R,-b£tR, -2
T S (87)

a
Sxmo He BpaxoByBaTH MOXJIIMBI fAedopMmarlii 3ruHAaHHA, SIKi
BHHUKAIOTh IPU BCTAaHOBJEHHI MIBOCI BHACTIJOK TEXHOJOTTYHUX
HETOYHOCTEH, TO MOBHICTIO PO3BaHTa)KEHA MIBBICh /I Yac MOBOPOTY
a0o0 3aHOCY He MmigmaeTbes Aedopmallii 3ruHaHHS, PO3TATYBaHHS abo
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CTHCKYBaHHS, OCKUTbKY BIMOBI/IHI CUJIM 1 MOMEHTH CIIPUIMAIOThCS
MAMUITHAKAMA MAaTOYMH KOJIIiC 1 0aJIKOK MOCTA.

Tpemiti po3paxyHkosuii pedicum - MAKCUMAIbHE OUHAMIUHE
HABAHMANCEHHA NPU PI3KOMY 6KIIOUEHH] 3UeNnIeHHA .

MowmeHT, sIKuii Jlie Ha MiBBICh MPH Pi3KOMY BKIIIOUEHHI 3uerieHHsI(
JUIsL aBTOMOO LIS THITY 4%4):

MT 'Ukl'u 'U k'K(l+K)
M = max o “p 0 0 (88)
2
I€ Mtmax = PMemex  MakCUMaJbHUM KPYTHHH MOMEHT, SIKUU
MepeaaeThes BiJl IBUTYHA JI0 TPAHCMICIT;

U, U, upk- BIAIIOBIIHO II€pEeNaTOdH1 4YHCJIa NEPIIOl mepenadl
KOpOOKH Tiepesiay, rojIOBHOI epenadi, po3iaBaabHOi KOPOOKH;
K , - KoedillieHT TMHAMIYHOCTI, AKUH NPUHMAEThCA B 3aJI€KHOCTI

BiJ yMOB ekciutyaTauii B Mexax K, =1,1...1,5;

P -P . :
Kﬁzﬁ- koe(ilieHT  OGnoKyBaHHA. IlpM  MOBHICTIO
+
k +F

3abiokoBanoMy audepenriani K, =1, To06TO MOMEHT Bix JBUTYHA

TepeaaeTbcs Ha OJHY MIBBICh.

Hampyra 3runanss B Hebe3nmeqyHOMY Iepepisi miBoci:
M n

0,2d°

[liBoci TakoX pPO3pPaxOBYIOTHCS Ha MIIHICTh B PEXUMI Mepeizmy

BEAYYMMH KOJ€caMH dyepe3 mepemkoxy. B mpomy Bumaaky
BPaxXOBYETHCS TUIBKHM BEPTUKAIBHE 3yCHIUIA:

(89)

M,-g
2 T Koo (90)

ne Kpy - KoedillieHT AMHAMIYHOCTI BiJl MOpOrd (A7 JIETKOBUX
aBToMoOimiB K, =1,75, nus Bantaxuux - Ky, =2,5).

PosMmipu  miBoceil = BH3HAYAKOTh, BUXOJIYM 3  HAWOLIBII
HeOe3MevHOro0 BUIAJIKy HaBaHTa)XyBaHHs. Hebesmeunuit nepepis s
MIBPO3BAHTAKEHOI IMBOCI 3HAXOMUTHCS B 30HI BCTAHOBJICHHS



60
migmunauka. [lpy  mepmioMy  HaBaHTaKyBaJbHOMY — PEKHMI

CKBiBAJICHTHE HANPY)KEHHsI B[l 3THHAHHSA i  KPYTiHHS:

2, p2p? 2
JR,b? + R2b% + M
o, = 3
01d
ne d - giameTp miBoci B HEOE3MEYHOMY Iepepisi.
[Tix wac 3aHOCY 3rMHAIOYi MOMEHTH 1 HATPyXEHHS, SIKi AII0Th Ha
MiBBICh:

(91)

M, =R, -b=Ry -2 My =Rz -b+Ry -2, (92)
M’ g 20,

=—4< = (1% b, ¢ 93

Ge(u) 20,1d3( B )( @ 2;() ( )

(BepxHi 3HAaKM BIHOCATHCA JIO BHYTPIMIHBOI MIBOCI, HIKHI - JIO
30BHIIIHBOI 110 BIHOIICHHIO JI0 HAIPSIMKY 3aHOCY).
[pu nepeizni Beaydux KOJIiC uepe3 Mepenikoy HarnpyKeHHs:
—-M' 3
o,.=M!-g-K,,-b/201d (94)
IToBHIiCTIO pOo3BaHTa)XKEHA MIBBICH IMIIIATAE PO3PAXYHKY TUTLKH HA

KpYYEHHS Ha PSKHMI MaKCUMAaJIbHOI TATIIOBOI CHJIH .
IliBBiCH  pO3paxoBYIOTh TAaKOXX Ha  MAaKCHMAaJIbHHHA  KyT

3aKpy9IyBaHHS:
M, -1-180°
0=—"4"— (95)
Gl o7
ne | - nosxuna misoci;
zd? _ D .
= > - MOMEHT iHepIIii mepepi3y miBoci IpH KpydeHHi.

Kp

[Mpunycrumuit Kyt 3akpydyBands @ =8° Ha | M JOBXHHH MiBOCI.
MakcuMasbHHI KyT 3aKpydyBaHHs 10 pyiHyBaHHs 300°,

[liBoci BuUroroBisitoTbCA 3 Jeropanux craned mapok 30XI'C,
40XHMA, 40X i migmarots rapryBanaio CBY.

HampyxeHHs  KOHCTpPYKIii miBoced MNP  MaKCUMaIbHUX
HaBaHTaXeHHsX ckianatTh (K,=1): cknaaHi Hanpy>KeHHS 3rWHAHHA i
kpyueHHs ¢ =(600...750) Mlla; kpyuenns T =(500...650) Mlla.

Po3paxyHOK nutinkoBoro 3’€JHAaHHS MIBOCI 3 MIECTEPHERO MIBOCI 1
LINAIBOK KPIMJIEHHS MiBOCI BUKOHYETHCS Ha OCHOBI 3arajilbHUX
METO/AUK PO3PaxyHKiB Ha MII[HICTb.
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3.2. XoxoBa cucreMa aBTOMOOLIA

3.2.1. Hecyua cucrema

B 3anexHOCTi Bim THUIY aBTOMOOLIS 1 HOro CHJIOBOI CXEMH
OCHOBHHUM HECYYHM €IIEMEHTOM MOKe OyTu pama abo ky3oB. [Ipu
MPOSKTYBaHHI HeCcydol CHCTEeMHM HEOOXIJHO BpaxOBYBaTH THII,
MPU3HAYCHHS, YMOBHU EKCIUTyaTallii aBTOMOOLIS, 10 MPOCKTYEThCS, 1
0COOJIMBOCTI KOHCTPYKIii 1 KOMIIOHYBaHHSI HOro TpaHcMicii. Turosi
CXEMH paM JIETKOBHUX 1 BAHTQ)KHUX aBTOMOOLIIB HaBeIeHi Ha puc. 23.

A
= - =
Y_______A_‘ SSEHE __> ﬁ AT, ..__.=-,:‘
s ’Tl a 0

e

Puc.23. KoHCTpyKTHBHI cXemu paM aBTOMOOUTIB (a-mepudepiiiHa;
0-X-monibHa; B-mpabuHHa; T-3 X-TOMIOHWUMH TIONEPECUHMHAMIE, [I-
XpeOToBa).

Po3paxyHKOBO-TIOSICHIOBAIbHA ~ 3allMCKa IIOBMHHA BMIIlyBaTH
OOTpYHTYBaHHS, CXEMY HECy4Oi CHCTEMH Ta OIHC OCOONUBOCTEH ii

KOHCTPYKIIii.

3.2.2. MocTtu aBTOMOOiNA

3a mpuU3HAuYEHHSM MOCTH aBTOMOOINIS MOIUISIOTHCS Ha BeLydi,
KepoBaHi, KepoBaHi BeAydi i MiATPUMYIOUi.

Benydi MOCTH BUKOPUCTOBYIOTh B SIKOCTi 3a1HBOTO (i CepeaHbOro)
MOCTa, KEpoBaHI - B SKOCTI IEPEIHBOO0 MOCTa BAaHTAXKHHUX
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aBTOMOOUTIB, a KepoBaHi Belydi - B SKOCTI HEpPENHBOIO MOCTa
MTOBHOIIPUBOHUX aBTOMOOLITIB.

KepoBani 3agHi MOCTM  BHKOPUCTOBYIOTH  BHKIIOYHO Ha
0araToNPUBOIHUX aBTOMOOLISIX BUCOKOI IIPOXiHOCTI.

[linTprMyroui MOCTH BHUKOPHCTOBYIOTH B SIKOCTI 3aJHBOTO a0bo
CEPEAHBOr0 MOCTa 3 METOK II/IBHIICHHS BaHTAKOIMIIHOMHOCTI
aBTOMOOLIS 1 B KOHCTPYKIIiSIX PUYEITIB Ta HAIIBIPUYCIIiB.

B po3paxyHKOBO-MOSICHIOBAJIBHY 3allUCKy HEOOXITHO BKJIFOUUTH
OOTpYHTYBaHHS KOHCTPYKI[ii KOXXHOTO MOCTa aBTOMOOLIS, IO
MPOEKTYETHCS, HOTO CXEMY, OITMC KOHCTPYKTUBHUX OCOOIHMBOCTEH.

3.2.3. IlinBicka aBTOMOOIIA

BukoHyIOUM KOHCTPYIOBaHHS TMiJIBICKM, HEOOXiIHO oOpaTH i
OOTpYHTYBaTH KOHCTPYKIIIFO KOXHOTrO 3 ii €IEeMEHTIB: MpPYKHOTrO
eNIEMEHTa, HANPSMHOrO MPUCTPOI, TACiHHS KOJHMBaHb 1 , TIpH
HEOOX1IHOCTI, cTabii3aTopa MonepeyHoi CTIHKOCTi.

KinemaTu4Hi cXxeMu MiIBICOK aBTOMOOLIIB HaBeIeHI Ha puc. 24.

Wﬁ;”ﬁ% Sal

¢

Puc. 24. KinemaTu4Hi cXeMH IiBICOK aBTOMOOLUTIB (a — 3aJIeKHOI; 0-
OJTHOBXXIJILHOI HE3aJIEKHOT; B- IBOBAXKIILHOI HE3aJEXKHOI 3 BaXKeIs-
MU PIBHOI JIOBXKHHH; T - JIBOBAXKLIBHOI HE3aJIEKHOI 3 BaXKEISIMH Pi3HOT
JIOBXKUHU; JI — HE3aJEKHOI BaXKUTbHO-TENIECKOITIYHOT;, € — JBOBAXKIIb-
HOI HE3aJIKHOI 3 TOPCIOHOM; K - HE3aJISKHOI 3 MO3/JI0BXKHIM KavaH-
HSM).
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[licns BubOoOpy 1 OOTrpyHTYBaHHsS HAmpsIMHOTO TMPUCTPOIO
HEOOXiZIHO [0 PO3PaxyHKOBO-NOSICHIOBAJIBHOI 3allUCKH BKIIIOYHTH
HOro KiHeMaTHYHY CXEMY 3 eJIeMEHTaMU HeCy40i CUCTEMH.

[Tpu BuGOpi i OOrpyHTYBaHHI KOHCTPYKLii MPYKHOTO eJIeMeHTa
HEOOXIMHO  HaMaratucs, Imo0 WOro xapakTepucTHkKa Oysa
HIOHAWONIMKYE 70 i1eanbHOi, TOOTO YKOPCTKICTh MPYKHOTO eeMEHTa
Oyna © HemiHiiHOW. Y BHUMAIKy, KOTH OOpaHWH OCHOBHHM MPYKHUMA
ENIEMEHT Ma€ JIiHIMHY XKOPCTKICTh, JO MOro KOHCTPYKLII HEOOXiTHO
BBECTH JIOJIATKOBI NIPY)KHI €JIEMEHTH, CIIIbHE BUKOPUCTAHHS SIKUX 3
OCHOBHMM  MOrjo O  MakCHUMajdbHO  HAOJNM3UTH  TPYXKHY
XapaKTepUCTUKy MifBicki. Bubip, oOrpyHTYBaHHS 1 pO3paxyHOK
IiJIBICKA BUKOHYIOTHCSI OKPEMO JUIS MIZBICOK MEepeaHIX 1 3aIHIX KOJIIC.

[Micnst BUOOpY HANPSMHOrO TMPHUCTPOIO 1 MPYKHOTO eleMeHTa
XapaKTepUCTUKy TPYKHUX BJIACTHBOCTEH IMIiJBICKM  HEOOXIJIHO
npencrasutu y Burisii rpagikis f = f(z); (puc.25),

zH
I L,/2
i o
v -
NS /// } | _Qu¢ =
- o o
77 P 3
P )
N S L
7 | [
NN Lo
-
f[/ﬂ fiu/-/ f' f M

Puc.25. IlpyxHa xapakTeprcTHKa MiABICKU

Iie: Zp - HaBaHTaKEHHS Ha MiABICKY BiJ MOPOXXHHOTO
aBTomMo0Isa, H; Z., Zy, - BIOMOBITHO CTaTWYHE 1 THHA-
MiUHE HaBaHTa)KeHHS Ha MiABICKY, H; fi; o4~ edexTuBHMiA
nporuH noaBicku, M; fi ., - BiamoBigHO craTHyHHE i
JUHAMIYHUN TIPOTHHH Ti/IBiCKH; f - BenuumHa OmHO-
YaCHOIO MPOTMHY OCHOBHOI'O (CTAaJICBOTr0) i JIOJATKOBOTO
(TyMOBOT0) IPY’)KHHX €IIEMEHTIB.

[Ipu npoexTyBaHHI NPUHAMAIOTh:
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Ze—(2...3)  Zym- OIS aBTOMOOLIIB, TpPHU3HAYCHUX  JUIA
EKCIUTyaTallii Ha JJOporax 3 TBEPAUM ITOKPUTTIM;

2,=(3...4) Zyy- 111 aBTOMOOLTIB, IO EKCILTYaTYIOTbCS B YMOBax
0e310pKKS 1 HAa TPYHTOBHX JIOPOTax;

Fru=(0,5...0,7) f.; - I TETKOBHUX aBTOMOOITIB;

fun=(0,7...0,9) f.; - W1 aBTOOYCIB;

fun=(0,8...1,0) f.; - I BAaHTAXKHUX aBTOMOOITIB.

CraTU4HUN TPOTHH MiIBICKA BU3HAYAETHCS 3 BUPA3y:

o — 4.72.9%‘/2 y M (96)
Je V- 9acToTa BITBHHX KOJHBAHb aBTOMOOLTA, ¢ (HpHAMaeThCS
TAKOI K, SIK IIPY PO3PAaXyHKY IIABHOCTI XOIY).
Jloist: - merkoBux aBromobimie v =(0,8...1,2), ¢™;
- BAHTAXKHHUX aBTOMOOLTIB 1 Micbknx aBToGycis v =(1,2..1,9), ¢™;

- MbkMichknX aBTOOYCiB V =(0,7...1,35), ¢™.

OnepxaHi 3a BHpa3oM (96) 3HAYCHHS CTATUYHOIO TPOTHHY fi;
[OBUHHI BiAIIOBIJATH 3HAUYECHHSIM:

f:=(0,15...0,2) M - IS JIETKOBUX aBTOMOOLTIIB;

f=1(0,12...0,18) M - my1st aBTOOYCiB;

f.=(0,08...0,12) M - 115 BAaHTaKHUX aBTOMOOIITIB.

Y  BHUmaAKy  TEpeBHIIEHHS  OOYMCIEHWX  3HA4eHb  f,
PEKOMEH/IOBAaHUX 3HAYCHb CTATHYHOTO IIPOTHHY JUIS Cy4acHUX
aBTOMOOLIIB, HOro mpuiMarTh 3a €PEKTUBHUNA HPOrHH fo o [lpm
bOMY, OyIyIOUM XapaKTEePUCTUKY MPYKHUX BIACTHBOCTEH MiABICKH,
4acTHHY e(eKTHBHOrO WPOTHWHY, BIAMOBIAHY TPOTHHY IIIBICKA
CYJacCHHX aBTOMOOINIB, BiKJIaNalOTh HA OCi abCIUC MpaBoOpyd Bix
HYyJISl, @ pemTy - JiBopyd (puc. 25 a).

[Ipu moOymoBi XapaKTEpPUCTUKN MPYKHUX BIACTUBOCTEH ITiBICKH
3 JOIATKOBHM T'YMOBHM TIPY)KHUM €JIEMEHTOM, HEOOXiTHO BpaxyBarH,
mo #oro nedopmamis HE IEPEBUILYE IOJOBHHH BHCOTH IIHOTO
eneMenTa. [Ipu BHM3HAYeHHI KOOPJMHAT TOYOK XapaKTEPHCTHKH 3
MiJBITHIM CTaJIEBUM MPYKHUM €IEeMEHTOM HEe0OXiTHO BpaxyBaTH, [0
TOIATKOBHH TPYXHUI €IEMEHT MOBUHEH IOYMHATH CHpAIlbOBYBATH
nipu HaBaHTaxkeHH1 z=(0,6...0,7)z.,.

[Ipy BUKOHaHHI KypCOBOrO NPOEKTy HEOOXigHO moOy1yBaTu
XapaKTePUCTUKH MPYKHUX BIACTUBOCTEH MiABICOK KOJIIC BCiX MOCTIB.
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Po3paxynox nucmoeoi nigeninmuunoi pecopu

BusHayeHHS TEOMETPUYHHUX PO3MIpIB pPECOpHd BHKOHYETHCS 3
ypaxyBaHHSIM po3MipiB aBToM0OuIs. JloBXKHHA pecopr BHU3HAYAETHCS
3TiIHO pHC. 26, IPU ILOMY MPUUMAETHCS:

- JUIs1 3aJHIX pecop JierkoBux aBTomoOiniB  L,=(0,4...0,55)L;

- JUTsl pECOp BaHTaXXHUX aBTOMOOLITIB

MepeaHix L=(0,25...0,35)L;

3aHIX L=(0,35...0,45)L;
ne L - mo3goBikHs 0a3a aBTOMOOLIIS, M.

Koediuientn acumerpii pecopu BU3HAYAIOTHCSI 3 KOHCTPYKTHBHHUX
MipKyBaHb 33 BUpa3aMHu:
I I
_ _h
K= 2 K=t (97)
p p
ne ly |- BigmoBimHO MOBKMHA KOPOTKOTrO 1 JOBrOr0 KiHIISE PECOPH;
l1+l+1=L, (l.- BizcTanb MK cTpiM’sTHKaMR).
Ha puc. 26 cnpaBa moka3aHi BU3HAYEHHS JTOBKHH JINCTIB PECOPH
TIpH iX MPSIMOKYTHOMY OOpi3aHHI, a 3J1iBa - IPH TPANEIiemoaiOHOMY.
CratnyHuil TPOTHH PECOPH MOKE OYTH BH3HAUCHHIA 32 BUPA3OM:
- JUIs cUMeTpHYHOiI pecopH ( K= K,=0,5)
3
z, L
cm = 5Lp (98)
48E - I

- U HECUMETPHYHOI pecopH (K1#Kp)

3
) (99)
Z -p

ne:d0 - kxoedimieHT medopmarii pecopu (I imearbHOI pecopH
piBHOrOo omopy 0=1,5; B peampHHX pecopax 0=1,25...1,45 B
3alIeKHOCTI BiJ (POpPMH KiHIIIB JIUCTIB 1 KITBKOCTI JMCTIB OJHAKOBOI
JOBXXUHU: TIPA BIATATHYTHX KiHIMX JucTiB 0=1,4...1,45; 3 muctamu,
o0pi3aHMMH 110 TpsAMii, JBOMa KOPIHHUMH 1 OIHUM 3BOPOTHIM
aucToM 8=1,35; 3 KiIbKOMa TUCTaMH OTHAKOBOI JOBXMHU 0=1,25);

Lo- edexruBHa noxuHa pecop (11, 3a puc. 26);

E =215 I'Tla- Moxysb 10310BKHBOI IPYKHOCTI;
|5 -cymapHuit MOMEHT iHepLii pecopr B CEpeAHbOMY TIepepisi;
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l,—1,

& =—=—— - xoediuieHT acumerpii pecopu, £=0,1...0,3.
L+1,+1,

3a dpopmyioro (98) (abo (99)) obuncnroroTs Benmuuuny |, sika, B
CBOIO 4epry, JOPIBHIOE:

3
1, = 20 (100)
12

ne b i t- BiamoBiaHO MMpHHA 1 TOBIMHA JINCTA PECOPH;

N, - KUTBKICTB JIMCTIB PECOPH.

[MpuliHsABIIM B 3aJIGKHOCTI Bil THIy aBTOMOOLTB n,=6...14 Ta
BinHomenns b/t = 6...10, HeoOXigHO 3HANTH BeIMUYUHU t i b.

Opnepxani B pe3ysbTaTi po3paxyHKy BEIMYMHU t i b MOPIBHIOIOTH 3
HaBenennMu B OH8027-86 (Tabm.16) Ta o0HparoTh cTaHAapTHI
3HaveHHs Ui b.

Tabmumusa 16
Butsar 3 OH 8027-86. JIucToBi pecopu /151 aBTOMOOLTIB.
OcHoBHi napameTpn

1. Jlerkori aBToMOO1Ii. ABTOOYCH Ta BaHTa)KHI aBTOMOOLII Ha
[TapaMeTpu JMCTOBUX pecop HaBanTaxeHHs Ha
[upuna nucra, Tosuuna dopma KiHLIB pecopy, kH
MM Jucra, MM
2. 0a3i JIErKOBUX
Ilepenns migsicka
145/ 4’5;5;76;6’5; Biarsarayri 3,0...4,5
55 5:6;7;7,5 -\- 3,0...5,0
3aHs miaBicka
145/ 5:6;6,5;7 Biarsar-ayri 3,0...5,5
55 5:6;7;7,5 -\- 3,0...5,0

3. ABToOycm 3 pecopamm, 1m0 He YHi(DIKOBaHI 3 pecopamu
JIETKOBUX 1 BAHTAXKHUX aBTOMOOLITIB
Ilepenns ninBicka.

165/ 7:.8.9:10 | Ipaneueina- 5,0...12,0
JIBH1
75 8;9;10;12 -\- 5,0...12,0
190/ 9;10;12 -\- 12,0..20,0
4. BanTtaxHi aBTOMOO1ITi Ta aBTOOYCH
Ilepenns ninBicka
55 6:7:8:9 Tpane-ueina- 40...7,0
JIbH1
165/ 6:6,5;7;8;9 -\- 6,0...14,0
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75 7:;8;9;10 -\- 7,0...15,0
190/ 8;9;10;12 -\- 12,0..25,0
100 10;12;14;16 -\- 15,0..30,0
3aaus ninsicka. OcHOBHA pecopa
7.9-010)- Tpane-neina-
55 5’7’8'5'10'1 JIBHL 45...12,0
7:8;9;10;
165/ 11:12 -\- 10,0..20,0
75 8;9;10;12 -\- 12,0..25,0
190/ 9;10;12 -\- 20,0..40,0
100 9;10;12 -\-
JlogaTkoBa pecopa
165/ 6:7:8 Tpane-neina- 3,0...8,0
JIbH1
75 7:8;9 -\- 5,0...9,0
90 9;10 -\- 70,0...140,0
100 9;10 -\- 80,0...140,0
3aans migBicka (bamaHcHUpHA)
190/ 10:12:14 | Tpame-ucina- 30,0...40,0
JIBH1
100 12;14;16 -\- 30,0...100,0
120 14;16;20;25 -\- 50,0...120,0

[Ipumitka: mpu BUOOpI pPO3MIpiB Tepepizy IJHUCTOBOI pecopH

TiepeBara MOBHHHA HAZIAaBATHUCh PO3MipaM, BiIMideHUM O€3 JIaroK.

[Ipu po3poOili KOHCTPYKIiI IJUCTOBOI PECOPH BiACTaHB MIX

CTpiM’THKaMH

00MPArOTh 3 KOHCTPYKTUBHUX MIpKyBaHb. [[OBXUHY

TUCTIB pecopu (KpiM KOpPIHHOTO) BU3HAYAIOTHh Tpad0aHATITHIHAM
METOJIOM Ha OCHOBI CXEMH pPecOpH, BHKOHaHOi B MacmTabi 1:5 abo

1:10 (pwuc. 26).

hp

Puc.26. Jlo BU3HaueHHS IOBKWHU JIUCTIB PECOPH.
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Po3paxynok yuninopuunoi npyscunu niogicku

CripanbHi HWIIHAPUYHI IPYXUHU B SIKOCTi TOJIOBHOT'O MPYKHOTO
€NIeMEHTa BHKOPUCTOBYIOTHCSI TOJOBHHUM YHHOM JUIS JIETKOBUX
ABTOMOOUTIB 3 HE3aJICKHOIO MiIBICKOIO KOic. BOHH BUTOTOBISIOTHCS
3 MIPYTKa 3 KPYTJIUM a00 MPSMOKYTHUM IEPEPi3oM.

«

Puc.27. Cxemu miiBiCOK 3 METaJIeBUMH TPYKHUMH €lIeMEHTaMU (
a- MPY>XUHOI0; O- TOPCIOHOM).

HiameTp mpyTKa IPYyKUHA BU3HAYAETHCS 32 YMOBH MIITHOCTI:

(101)

ne Py, 3ycmiuis. ske cTuckae npyxkuHy, H (Bu3HadaeTbcs Ha OCHOBI
CXEMH TIABICKH 1 CHUI, IO JTIIOTh B HiM);

D. - cepemmiii miamerp TpyXuwHH, M (OOMpaeTbcs 3
KOHCTPYKTHBHUX MIPKYBaHb);
[t]=1000MIla - mpunycTuma Hampyra Tpd MaKCHMalbHIN

nedopmarii npyxuHu (Matepian - crambs SSI'C, 50 CI, 60 CT).

Cruckaroue 3ycumis P,, Bu3HayaeTbcs IpH Iirodil Ha MHiABICKY
CUIM Z e

Uwcno poOOYHX BUTKIB MPYKUHH

4
=2 (102)
8P,,Dep
ne fe = font fou — cymMapHUii mporin mingBickw;
G = 78 I'lla — Momys1h 3CyBY Matepialry MpyKHHH;
IToBHE 4nCIIO BUTKIB NPYKUHH AOPIBHIOE: Ny = Ny + (1,5 ... 2,0).
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Po3paxynokx mopcionnozo npyscnozo enemenma niogicku

[lixBicky 3 TOPCIOHHMMH MPYKHUMH €IEMEHTAMH MarOTh MEHIIY
Macy HEMmiIPECOPEHUX YaCTHUH, OUIBII CHOPHUSITIUBUNA PO3MOILI
HaBaHT&XeHb Ha paMy (IpH MO3IOBXHHOMY PO3TaIIyBaHHI
TOPCIOHIB), OCKUIbKA MOMEHTH BiJi BEPTHUKaJIbHUX HAaBaHTa)KCHb
MepenanThcs HE y HaBaHTAXKEHI 30HM DPO3TAlIyBaHHS BaXKemiB, a
4epe3 MPOTHIISKHHUH KiHEellb TOPCioHa.

3a posTamlyBaHHSM TOPCIOHM NOMUISIOTBCS Ha TOMEPEYHi 1
MO3/I0BKHI. BOHM MaroTh Kpyriuid, IUIACTUHYACTHH, MYYKOBUH Ta
CKiIajieHuil mepepis. HaliOinbiie moOMMpeHHS OTpUMal KpyTdi
TOPCIOHH.

Jliamerp TopcioHa KPyIJIoro nepepisy 3HaxosTh 3 BUpa3y:

(103)

ne Myp = Zu L — MOMeEHT 3aKkpydyBaHHs TOpcioHa, H - M;
Z yun — IMHAMIYHE HABAHTAXKEHHS MMiaBiCKH, H;
L, — moB>kuHA Bajkesst TopcioHa, M;
[7] = 1,0 ... 1,05 I'lla — mpumycTuMi Hampyrd B MaTepiaii
TOpCiOHA TIPH 3aKPydyBaHHI.
Kyt 3akpydyBaHHS TOPCiOHA TOPIBHIOE:

M, L
gozﬂ-@ , IpaL. (104)
Gl, =~
ne Lt — pobGoua moBkuHA TOpCioHa, M;
4
I, = % - TIONSAPHUM MOMEHT IHEpIil MOMepedyHoro mepepizy
TOpCiOHa.

[IpunycTrnMuii MakKCHMaITBHUN KYT 3aKpYYyBaHHS TOPCiOHa Ha 1M
JIOBXKUHU cKiiajae 15°.

Poboda noexnHa TOpCcioHA MOpiBHIOE L; Moke OyTH BH3HAYeHa 3
Bupasy (104). [liamerpu i MOBXHWHY UDTII[BOBHX YacTHH TOPCIOHY
HE0O0XiTHO 0OMpAaTH i3 CITiBBiTHOIIEHD:

du=(12 ... 1,3)d; 1,=(0,6...1,2)d

Juisa 3pydHOCTI 30MpaHHS TUTIHOBI KiHI[I BUTOTOBISIOTH PI3HUX
JaMeTpiB.

Hanpyra B nnacTuH9acTOMY TOpCioH1
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( 1406 )

ih%b

1€ i — YHCIIO JIMCTIB B TOPCIOHI;

b i h — reomerpuuni po3Mipu mepepizy JUCTa TOPCiOHA;

3unauenHs [t/ He moBUHHO nepepuiyBatu 900 MIla.

OCHOBHI MapaMeTpH i MOHTaXXHi PO3MIpH aMOPTHU3aTOPIB MiABICKH
aBTOMOO1JIS, 0 MMPOEKTYEThCs1, odbuparots 3 FOCTy11728-73.

3anexHO BiJ TEOMETPUYHHUX PO3MIpIB MIHMHHU, O0OpaHoi mpH
TATOBOMY PO3pPaxyHKy, YMOB €KCIUTyaTallii 1 THIy aBTOMOOLISL
OOTpYHTOBYIOTH 1 OOMparoTh THI 1 po3Mmipu o0oma, aucka. B
PO3PaxXyHKOBO-TIOSICHIOBJIbHIA ~ 3alUCI[i  HEOOXIJIHO  OMKCATH
0COOJIMBOCTI KOHCTPYKIIIT IIUX €IEMEHTIB KoJieca.

7=3M,, ‘Mlla (105)

3.3. Po3paxyHok opraHiB KepyBaHHsI aBTOMOOi/IeM

Opranu kepyBaHHS aBTOMOO1JIEM BKJIIOYAIOTh TATBMOBY CHCTEMY 1
pyTbOBE KEpYBaHHS, 1 BIMIrparoTh HaWBaXJIMBINIY pPOIL B
3abe3meueHHi 0e3MeKn pyxy.

Po3paxyHku opraHiB KepyBaHHS BKJIIOYAIOTh:

" PO3paxyHOK TaJIbMOBOTO MEXaHi3My;

" PO3paxyHOK TaTbEMOBOTO ITPHUBO/LY;

* PO3paxyHOK PYJIbOBOTO MEXaHI3MY;

" PO3paxyHOK PyJIbOBOTO ITPHUBO/LY;

" PO3paxyHKH MiACHIIOBAYIB TallbM 1 PYJIBOBOTO KEpyBaHHS (B
pasi HeoOXiTHOCTI BCTAHOBJICHHS iX Ha aBTOMOOL).

[Ipn mpoekTyBaHHI MexaHI3MIiB OpraHiB KepyBaHHS HEOOXiTHO
OOTpyHTYBaTH iX THII, KOHCTPYKIiI0 1 KOMIOHOBOYHY CXEMY,
BH3HAYNTH TapaMeTpH, HEOOXiJHO TaKOoXK oOpaTH i OOrpyHTyBaTH
KOHCTPYKIIil MPHUBOJIB, HABECTH iX CXEMH Ta BHU3HAYUTH OCHOBHI
apaMerpH.

3.3.1. 'aapbMoBa cucrema.

Tanvmosuit mexanizm

[Tpu BuOOPi i OOrpyHTYBaHHI KOHCTPYKLIi raJIbMOBOTO MEXaHIi3My
HEOOXiZIHO BUXOAWTH 3 YMOBH CTBOPEHHS HEOOXi1IHOTO MOMEHTY
TepTs npu 3abe3NedeHHi MiHIMaTbHUX PO3MIpiB, MacH, BHCOKOI
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HagiHOCTI, cTabinbHOCTI  epEeKTHBHOCTI  [ii, BiIACYTHOCTI
CaMO3aKIMHIOBAHHS 1 PIllICHHSI 3aralbHOTEXHIYHUX BUMOT.

Hns 3abe3medeHHs e(EKTHBHOI POOOTH TajJbMOBOI CHCTEMH
IrpaHUYHE 3HAYEHHS MOMEHTY TEpTs TalbMOBOTO MexaHidmy M,
MMOBUHHO BIJAIMOBIATH 3HAYCHHIO TaJIbMOBOIO MOMEHTY Ha KoJjeci
aBTOMOOIIS M.,

l'aJIbMOBHMIT MOMEHT Ha KOJIECi aBTOMOOLIS TOPIBHIOE:

Mz=Z1,0,,. (106)

ne Z, — BepTUKaIbHA Peakllist OopHOi MoBepxHi, H
Iy — IMHAMIYHUH pajiyc Koieca; M;
@posp = 0,6 — po3paxyHKOBE 3HaYE€HHs KOe(illi€HTY 3uelIeHHs.
K (q—
¢p03p = H (107)
v 9
ne a ,b — BiAmoBiAHO BiJICTaHb BiJ BEPTHKAII I[EHTPY Mac aBTOMOOIIIS
JI0 OCel KOJIIC TIEPEAHbOI 1 3aJHBOT OCeH; M;
hg - BECOTA IGHTPY Mac aBTOMOOLIS; M;

K =—2= . KoeillieHTH PO3moAiTy TaapMoBHX cui (mipu a=h, K,

T
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=1,3..1,6, ipua>b, K,= 0,8...1,0).

3HayeHHs a ,b i hy BH3HAa4YeHI NpPH BHUKOHAHHI TATOBOTO
PO3paxyHKy aBTOMOOLIA.

3HaYeHHS peakIliii OMMOPHOI MOBEPXHI A0 KOJIC MOMEPeaHbol Z i
3aIHBOI OC1 Z;; BUBHAYAIOTHCS 13 BUPA3iB:

b+ a—
Zrl _ % ¢P030}hg : Zr2 — % ¢P030J19 (108)
2 L 2 L
ne G, — nmoBHa Bara aBTomMoOuIs, H |
L — moB310BKHs O0a3a aBTOMOOLIA, M.

l'anpMOBHIT MOMEHT 3aHIX KOJIC B pa3i rajbMyBaHHS iX CTOSH-
KOBHUM T'aJIbMOM JIOPiBHIOE:

M/ = G_Ij(hg sina +acosa)e,,. f, (109)

1€ 0. — KyT YXWIy IOPOTH, SIKHH BiAIIOBIJA€ yXUITY:
- 16% - i TpaHCIIOPTHHX 3aCO0IB 3 TOBHUM HABAHTAKEHHSIM;
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- 23% - s JIErKOBUX aBTOMOOLTIB, 1HIMMX MOMUGDIKAIN s
MEpEeBE3CHHsI BaHTaXiB, a TAKOXK aBTOOYCIB Yy CIIOPSIKEHOMY CTaHi;

- 31% - jand BaHTaXKHUX aBTOMOOUIIB 1 aBTOMOBIIB Y
CHOPSLIKECHOMY CTaHi.

MowmeHT Tepts M,,,, TalbMOBOIO MeXaHi3My, HEOOXiMHHH s
raJbMyBaHHsI aBTOMOOUIS, BU3HAYAIOTh 3aJIGKHO BiJl THUITY 1 CXEMH
raJbpMOBOro MexaHizmy( puc. 28).

Puc.28. Cxemu cui, 110 JiFOTh B KOJIOJKOBUX rajibMax (a- oMHOOIYHE
pO3TaITyBaHHS OIOp; 0- IPH BUKOPHUCTAHHI PO3ZHECEHUX OIIOD; B-
raJIbMOBHI MEXaHI3M 13 CAaMOITiICHIICHHSM ).

Busnauenns cunmu P, sika 34iMCHIOE TPUTHCKAHHS TaJIbMOBHX
KOJIOMOK 0 OapabaHiB (OUCKIB), BUKOHYETbCA TIPH TOPIBHSIHHI
3HAaYeHb T'aJIbMOBOIO MOMEHTY Ha Kolleci aBTOMOOiIs M, i MOMEHTY
TEepTs, SIKUI OBHHEH OyTH CTBOPEHHI B TaIbMOBOMY MeXaHi3M1 M,ep.
UucenpHe 3HaUCHHS CHIIN P € BUXIIHUM ISl pO3paxyHKy TajJbMOBOTO
IIPUBOLY.

B pospoOimtoBaHiii KOHCTPYKIlii TaldbMOBOTO MEXaHI3MY TIpH
BHKOPHCTaHHI KypPCOBOT'O MPOEKTY HEOOXiMHO TepeadauyuTH 3aco0u
IUISL PEryJIOBaHHS 3a30py MDK 30BHIIIHBOIO TOBEPXHEI0 HAKIAIKH
TaJIbMOBOI KOJIOJIKM Ta TIOBEpXHEI0 OapabaHa (AMcKa) MO0 MOXKIUBOCTI
300€311e4YnTH aBTOMAaTHYHE BUKOHAHHS Li€] orepartii.

T'anvmosuii npueoo.

Jnst poGodoi rasbMOBOi CHCTEMH NEpPEBAXHUMH € JBa BHIH
MPUBOMIB — TiApaBIiYHUM 1 MHEBMATHYHUN, B MeEHIIIA Mipi
BHKOPUCTOBYIOTHCS MEXaHi4Hi 1 KOMOiHOBaH1 IPUBOAH.

lNppaBmiyHUii TPUBOJ BiNPI3HAETHCS BUCOKOK IIBUKOIIETO,
MPOCTOTOI0 KOHCTPYKIIi, MaIMMU Ta0apUTHUMH PO3MipaMH, MaO0
Macoro 1 Baprictio. [lpu 1poMy BiH Mae OOMEKEHE CHIIOBE
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nepenaBajgbHEe  YHCIO, IO TNPUBOAWTH O  HEOOXiAHOCTI
BHUKOPHUCTAHHS MiJICUIIOBAYIB 1 yCKIaAHEHHS KOHCTPYKIIIi.

[THeBMaTHUHUI IPUBOX Ma€ CKIAJHY KOHCTPYKUiIO, OimbLIniA yac
CTpalbOBYBaHHS, 3HaYHI rabapuTHi po3MipH, OUTBIIY Macy 1 BHCOKY
BapTicTh. [IHEBMATHUHMII TPUBOA JJO3BOJSIE OfepX,aTh OuIbII
MPUBOJHI CHJIM, & TAKOXK IPOCTUMHU 3aCO0aMHM 3IMCHUTH 3’ €IHAHHS 3
TAra4eM TaJIbMOBHX MEXaHI3MIB MPUYITHUX JIAHOK.

MexaHiuyHUH TPUBOJ] NEPEBAKHO BHUKOPHUCTOBYETHCS Ui PYYHHX
CTOSIHKOBHUX TallbM.

KomOiHOBaHUII TranmbMOBUII TPUBOJ SBISiE COOOK B OLIBIIOCTI
BHITQJKIB CHHTE3 €JIIEMEHTIB TiIPaBJiYHOIO 1 ITHEBMATHYHOTO
MIPUBO/IIB.

[Ipu obpanHi i OOTPYHTYBaHHI THUITy Ta KOHCTPYKIIii TaJIbMOBOTO
MPHUBOLy HEOOX1THO TepeadaynTH MipH 3a0e3MeYeHHs ONTHMAIBLHOTO
pO3MIpy TajbMOBHUX CHJI MDK KOJIeCAMH aBTOMOOLIS, IUIABHOCTI
CIPAIIOBaHHS Ta HOTr0 MIHIMaJILHOIO I'acy, JOBrOBIYHOCTI, HAIMHOCTI
1 IPOCTOTH KOHCTPYKIIil, 3pyYHOCTI KOPUCTYBAHHS.

[ligBuIeHHs HAAIHHOCTI pOOOTH TaTLMOBOTO TIPUBOIY MOXKE OYTH
JOCSITHYTUM TIPH BHKOHAHHI JIBOKOHTYPHHUX CHCTEM 3 PO3JUTLHUM
MIBEIESHHSAM €Heprii Mo Komii pi3HuX oceil. s BUKOpHCTaHHS
€JIEMEHTIB P000YOi TaJbMOBOI CUCTEMH B SKOCTI 3aIlacHOI JOIIILHO
BUKOPUCTOBYBAaTH TIPHBOJ] CTOSHKOBOI CHUCTEMH JIO KOJICHHX
TaJIbMOBUX MEXaHI3MiB.

[licms BuOOpy 1 OOTrpyHTYBaHHS THITy TIPUBOAY HEOOXiTHO
BH3HAYNTH KOHCTPYKIIIIO HOr0 OCHOBHUX MEXaHI3MiB 1 TPUCTPOIB.

Kinematnyne Uy 1 cunoBe U, 4ncia raabMOBOrO IPHUBOLY
BHU3HAYAIOTHCS 332 BUPA3aMHU:

U, = Sn ;Up:& (110)
2. Sk Preq

ne S, — poboumii xix memam abo BaXKeNiB rajbMma (TSI BaHTAXKHHIX
aBTOMOOLTIB Sy = 80...100 MM; A71s TerkoBUX - Sy = 70...75MM);
ZSK - CyMapHe TIIepeMillleHHs KIHI[iB KOJIIOAOK Yy MiCIi iX
3’€IHaHHs 3 MOPIIHAMH a0b0 PO3TUCKHUMH Kylakamu (2Sx =
3...6MMm );
Prex — CHJIa HATUCKAHHS HA TAJIbMOBY €AMb il Yac TralbMyBaHHS
aBTOMOOLIIS;
2P — CyMapHe 3yCHJIIS HATUCKAHHS Ha KiHI[l KOJOAHUX MOPIIHIB
a00 pPO3TUCKHUX KYJIAKiB.
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CuJioBe nepeaaToyHe YHCIIO ralbMOBOrO IPUBOAA U, BU3HAYAETHCS
32 YMOBH PIiBHOCTI THCKIB, SIKi BUHUKAIOTh BiJ cuiu P ., HaTHCKaHHS
Ha TaJbMOBY Teaanb (MPH TiApaBIivHOMY TPUBOII) a00 Bl CHIH
THCKY TOBiTps  (mipH MHEBMATHYHOMY npuBOIi) 1 cui, sKi
PO3TUCKAIOTH KOJIOJKH TaJbMOBOr0O MexaHi3my (puc. 28).
J1s TinpaBIiyHOrO TaIbMOBOT'O IIPUBOJY :
2
u, = Z’;" % . (111)
ﬂ}’lp
ne d,, — aiamerp pod0o4oro raabMOBOrO HMIIHAPA;
d., — liaMeTp TOJIOBHOIO rajibMOBOTO IIMJIIHPA;

ap = 0,95...0,97 — KK/I rizpaBiiiuHOro raibMoOBOTr0O IPHBOLY;
2

u, =—5L — mepenaTodne YKMCIO riApaBIidHOT YACTHHH IIPHBOLLY;

2y
a . .
b = U,,— IepenaTovHe YMCI0 MEXaHIYHOT YACTHHH MTPUBOY.

3rigfHo  AiF0YMX HOPMATHBIB CHJIOBE IIepEAaTOYHE YHCIO
TiApaBIIIYHOTO MPUBOY MTOBUHHO MAaTH TaKi 3HAUCHHS:

1715l BAHTAXKHUX aBTOMOO1TIB U,=50...60;

IS IETKOBUX aBTOMOOLTIB Uy=30...40.

Cepemni 3Ha4eHHA THUCKy poOO4YOi piAMHH B  CHUCTEMI

TiIpaBIIYHOTO TaIbMOBOTO TPHUBOAY Ppp=2...3 Mlla, a B ymoBax

apapiiinoro ranemysanus — P =7...10 MITa.

i 3aranpbMOBYBaHHS aBTOMOOUIA BOJIH TOBUHEH MPHKIACTH O
nenaii aBromobins sycmunst P,

>Pr
Pow=—": (112)
u p’ 77np
ne 2Pz - cymapHa raneMiBHA cHIIa, KA JIi€ HA KOJieca aBTOMOOLISL.
[lin wac pobodoro rambMyBaHHS 3TiHO IFOYMX HOPMATHBIB

<100...150H, a aBapiiiHoro FaJ‘ILMYBaHHﬂ P,.,<500H.

Skmo obumcnene 3HayeHus P, >400H, To y ramsMoBoMy

nex
MPHUBOJIi HEOOX1THO NepeOaYnT BUKOPUCTAHHS MiACHIIIOBAYA.

CuioBe mepenaToyHe YHUCIO MHEBMATHUYHOTO  TaJIbMOBOTO
MIPHUBOJLY:
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2l
U, =—-", (113)
C'nnp
ne: li C - reomerpuyHi mnapamerpu MNPUBOAY TajJbMOBOIO

MexaHi3My;
1,y =0,92...0,95 — KKJI MexaHiyHuX elIEMEHTIB IPUBOAY .

3rifHO  MiOYMX HOPMATHBIB CHJIOBE TMEepPEIaTOYHE YHCIIO
IIHEBMATUYHOTO raJbMOBOTO NIpUBOAY noBuHHO Oytn U, =100...300,

THCK TOBITPs B rasibMoBiit cuctemi P, =0,6...0,8 MIla.

3.3.2. PyavoBe kepyBanns. KinemaTuuni cxemm i cuioBi
nepenaBajibHi Yncaa

PynboBe kepyBaHHS CHYXHTh ISl 3MIHM a00 MiITPUMAaHHS
00paHOro HAMPSAMKY PyXy aBTOMOOLIS 1 31CHEHHS MaHeBpyBaHHs. B
3arajibHOMY BHIIaJIKy BOHO CKJIAJIA€ThCS 3 TPbOX OCHOBHHMX YaCTHH:
PYJIBOBOT'O MEXaHI3MY, PYJIbOBOTO MPUBOJY 1 MiICHITIOBaYa.

3MiHa HAPSAMKY PyXy aBTOMOOLUIS MOXE 3MIMCHIOBATHCH YOTHpPMa
criocobamu:

- TIOBOPOTOM KEpOBaHHUX KOJIC (KONIC TmepeaHnroi oci, KoJjic
KUTBKOX OCEH, KOJIIC BCIX OCii);

- TIOBOPOTOM KEpOBaHMX oOceli abo KepoBaHUX BI3KIB
(mepemHBO1 OCi, KITHKOX OCel, BCiX oceli a0o Bi3KiB);

- CKJIaJaHHSAM JIAHOK TPaHCIOPTHOTO 3aco0y (Tak 3BaHUHA
OITO3UTHHHM CITOCiO TTOBOPOTY);

- 00pTOBUM CIIOCOOOM (TIO-TYCEHUYHOMY).

3 4gncia mepenigyeHnx Croco0iB HalOLIbIIE 3aI0BOBHSIE BUMOTaM
CHOXHMBAYiB aBTOMOOLIIB 3arajJbHOr0 MpU3HAYEHHS CIIOCIO TTIOBOPOTY
KEepOBaHHX KOJIIC.

OIiHIOIOYMMH TTAPaMETPAMHU PYJIHOBOI0 KEPYBaHHSI € KiHEMAaTHIHE
1 CHIIOBE TIepefaTodHi Yrciia, BeNnyuHa 3a30py B 3aderuieHHi i KK/
PY/TBOBOTO MEXaHI3MY 1 PYJILOBOTO MIPUBOJY.

[Ipu BuOOpi 1 OOrpyHTYBaHHI KOHCTPYKIlii OpTaHiB PYJIHOBOTO
KepyBaHHsS HEOOXIMHO 3a0e3MeUYUTH BUKOHAHHS BUMOT JIO HBOTO:
BHUTPUMKA TaKHUX CHIBBIJHOIIEHh MDK KyTaMH KOIIC, 3a SKOTO
KOYEHHSI BCIX KOJIC HE CYIMPOBOIXKYETHCS X OIYHUM KOB3aHHSM;
3a0e3MeYeHHs]  y3TO[UKEHOCTI B KIHEMAaTHYHOMY 1  CHJIOBOMY
BiJHOIIEHHI MDK IIOBOPOTOM PYJIBOBOI'O 1 KEPOBAaHOrO KOJIiC;
CTBOPEHHsI YMOB JJisl 3a0e3leueHHs JIErKOCTI KepyBaHHA 1 BHCOKOL
MaHEBPEHOCTI aBTOMOOLIL.
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Kinematnune mepegaToyHe UYMCIO PYJIBOBOIO  IPUBOAY
JOPIBHIOE BiHOLICHHIO €JIEMEHTApHOro KyTa 6. TOBOPOTY Baja
COIIKH JI0 TBCYMH €IEMEHTAPHUX KYTIB ¢4 1 @ TIOBOPOTY BiJIOBIAHO
BHYTPILIHBOTO 1 30BHIITHHOTO KEPOBAHUX KOJIIC:

-6 . (114)
Aoy + Acy,

Benuunna U, He € HOCTIHHOI 1 3aJIEKUTh BiJ MOJIOKEHHS JAHOK
npuBony. Tomy i1 3HaueHHsS MOBWHHI BHU3HAYATHCH TpadivdHO IS
PI3HUX KYTiB IIOBOPOTY KOJIiC.

Kinematnune mepemaTodHe 4YHCIO pPyJbOBOTO MEXaHI3My B
3aJIOKHOCTI  BiJl TNPUHIMUIY, MOKIAJICHOr0 JO OCHOBH HOTO
KOHCTPYKIIIT MOX¢e OyTH MOCTIHHUM a00 3MIHHUM:

0 AG
UKM = - ’UKM = - ' (115)
0 A6,

c

Kn

ne A6, 1 Af. — 3MiHa KyTiB HOBOPOTY BiJlOBIJHO PYJIbOBOro Kojleca i
Bajia COIIKH.
BpaxoBytoun gBa OCTaHHI BHpa3W, 3arajbHE KiHEMaTHIHE
MepeaToYHe YHCIIO PYJIHOBOIO KEpyBaHHS:
200, 116
U’QU =Ug, U, = Aal +A0l2 ) ( )
KyT moBopoty pymnpoBOro xoieca Cy4aCHHX aBTOMOOLTIB CKJaaae
6, = 540 ... 1080°, kyT MOBOpPOTYy KepoBaHHUX Komic on = o = 30 ...
40°, KiHeMAaTH4HI TIepelaToO4Hi 4YHClIa pPYJIBOBOTO KEepyBaHHS
BaHTAKHUX aBTOMOOLTIB Uy, = 20 ... 25, merkoBux U, = 13 ... 22.
CuJIoBe MepeiaToYHEe YHUCIIO PYJIHOBOTO KEPYBaHHS JOPIBHIOE:
:1,25-GK (f,+e-r,

063

)'Rzu -u

cp cm cn?
M, -c

ne G, — cuna TSOKIHHS aBTOMOOINS, IO MPHIIAJAc HA KepoBaHi
Kxoneca, H;

f, = 0,018 ... 0,022 — koedirieHT OMOPY KOUEHHS;

¢ =0,6 ... 0,8 — koedimieHT 34erTIeHHs KOIIC 3 IOPOT0I0;

loss = (0,12 ... 0,15) - r, — pazxiyc KOB3aHHS IIHHH, M;

I — paailyc KOUeHHsI LIMHH, M;

R = (0,20 ... 0,25) m — paaiyc pyJlbOBOro Kojeca, M;

M, = P, - R — MoMeHT, skuil NPUKIAJAETHCA IO PYIbOBOTO
komeca, H-m;

(117)
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P, — 3ycunis, sike NpUKIAJa€eThCs 10 PyJIbOBOro koneca, H;

¢ — paziyc oOKOYyBaHHS KEpOBaHOro kojeca M (Ajsl BaHTa>KHHX

aBromo0iniB ¢ = 0,05 ... 0,12 m, ms nerkoux ¢ = 0,05 ... 0,06 m).

B icHyrouMX KOHCTPYKIIifX CydacHHX aBTOMOOWIB U, = 100 ...
300.

PynwoBuii npuson.

PynboBuii mpuBOA, SKUW YSBIISIE COOOI0 CHCTEMY TAT 1 BayKeliB,
CIIY)KUTh JUI TIepeavi 3yCHUJUIS BiJl COIIKM Ha IMOBOPOTHI IHandu i
3MIMCHEHHSI 3a/IaHOi 3aJIeKHOCTI MK KyTaMH IOBOPOTY KEpOBaHHX
kouic. YacTuHa pysIb0BOTO IPUBOAY, KA 3a0€3MeUye IO 3aJISKHICTb,
3BEThCS PYJIBOBOIO TPATICIIIETO0.

TumoBi cxemMu pyJabOBOrO MPUBONY MpeAcTaBieHi Ha puc. 29
(cxemMa a — BIJJHOCHUTBCS JIO aBTOMOOLUIIB 3 3aJI€KHOIO ITiJIBICKOIO,
cxeMa 0 — 3 He3aJISKHOIO IIJIBICKOIO).

Puc. 29. TunoBi cxemMu pynb0BOro nmpuBoAy (a — J10 aBTOMOOLTIB
13 3AJIEXKHOIO MIBICKOIO, O — 3 HE3aIEKHOIO ITiABICKOIO).

OCHOBHOIO 3aauer0 KiHEeMaTHYHOTO PO3paxyHKy € BH3HAYCHHS
ONITUMAJTBHUX MapaMeTpiB pyIbOBOI Tparerii.

PynpoBuii mpuBox mMoBHHEH 3a0e3redyBaTH MOBOPOT KEPOBAHUX
KOJIiC aBTOMOOLISI Ha Pi3HI KyTH, 3Ha4eHHs sKuX (0e3 ypaxyBaHHS
OOKOBOT'0 BiJIBEICHHS ITHH) 3HAXOIATHCS B 3AJICKHOCTI:

ctga, —-tcg o, = %; (118)

Je & Q; — KyTH TIOBOPOTY BiJIMOBIHO 30BHILTHBOT'O i BHYTPIIIHOTO
KEpOBaHOT'O MOCTA;
B —Bigcranb Mk mapHipamu (OCSIMU) TIOBOPOTY KOJIC, M;
L — mo3moB:xkHsa 0a3a aBTOMOOLIA, M.
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BukopucroBytoun piBHOOIUHY Tparleliro HeoOXiIHO BU3HAYUTH
M, m, n (puc. 30)

. 2 =
~8 .
al X J' 8 = \ ‘f_‘

L

CnpouteHa cxema apromoGins: L i B - Binnmosigxo 6a3a i
KOJ1ist aBTOMOOGLIs (BUW3HAYEH1 NPH PO3po6Ii KOMITOHOBOYHOL
CXEMH aBTOMOOLISA).

Puc. 30. Cxema pynboBoi Tpareriii aBTOMOOLIS.

Jlis  BHU3HAYGHHSI BIJICTaHI MDK OCSMH IOBOPOTY Kojic B
3a1al0ThCS JOBXKHHOIO MOBOPOTHOI nandu L,, Ky MOXHA NpUHHATH
PIBHOIO HIUPHHI MPOQLITIO MIUHU 6y,

JoBxku1Ha morepeyHoi TATH:

B
n_

—T,M (119)
1+2—cosé
n

e M_012..016
n

ne K = 0,7 mpu 3agapomy 1 K = 1,0 mpu nmepenapoMy po3TamntyBaHHI

PYTBOBOI Tparterii

3HaveHHs KyTa 6 3HaxomsaTh 3 BUpa3y 0 =(0nt+6n)/2, ne Ou i Ox
BiJIMIOBITHO KYTH TIOBOPOTY IpaBoi i JIiBOi Hamnd.

Juis  mepeBipku  BIAMOBITHOCTI OOpaHUX pO3MIpPIB  PYIBOBOL
Tparelii 3aJJOBOJILHIHHS BUMOTH KOYEHHS KOJIC MPH TOBOPOTi Oe3
OOKOBOr0 KOB3aHHs HEOOXiHO MOOYyayBaTH rpadik 3anexHocTi o, = f
() 3a nmaHuUMHM, OJEp)KAHMMH AHAIIITHYHHM METOJOM Ha OCHOBI
Bupa3zy (120), i mannMu TpadidHoi MOOYIOBH KiHEMATHKH PYJIHOBOL
Tpaneunii. s peanizauii aHaIITHYHOrO METOY Ha OCHOBI BUPazy
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M
a, = arcctg(ctgag + T); (120)

MPOBOAATH OOYMCIECHHS KyTa MOBOPOTY 30BHINIHBOTO Kojeca
npu 3HaueHHsX ¢, 0°, 5°, 10°, 15°, 20°, 25°, 30°, 40°.

Hns peanmizanii rpadiyHoro Merony HeoOXiAHO B MacmTadi He
Menme HDK 1:10 HakpecauTH cxemy pyiboBOI Tparmenii i rpadidHo
MOBEPTAIOYX BHYTPIIIHE KOJIECO B MEKaX MOXIMUBOIO KyTa MOBOPOTY
Big 0° 10 40° 3 KpOKOM 5°, BUBHAUMTH KyTH TIOBOPOTY 30BHILIHBOTO
komeca a, (puc. 31).

; !

Puc. 31. Jlo BH3HaUYeHHS 3aJI©KHOCT1 KYTiB MMOBOPOTY KEPOBaHHX
KOJIiC aBTOMOOLIIA.

PesynpTaTi oTprMaHi IpH peaizallii aHaTITHIHOTO 1 rpadigHOro
METO/IB HEOOXIHO MPEACTAaBUTH y BUMIAAl TaOmumi (tadmums 17) i
rpagika (puc. 32)

Taomunsa 17
KyT noBopoTy KepoBaHHX KOJicC
BryrpimHboro, o 0 5 10 15 20 25 30 35 40
Kyr
HOBOPOTY | 30pyi- | Teopernunuii
Koseca, HBOTO
rpa,
pax o I'paciunnit
i kyTis POTY BHYTPil Koneca sin kyTis poTy BHYTPIl koneca
§25 — z ~
E / /

0 5 10 15 20 25 30 35 40 a5
KyT NOBOPOTY BHYTPIWHEOrO Koneca

Puc. 32. 3anexHocTi MK KyTaMH IMOBOPOTY KEPOBAaHHX KOJIIC
aBTOMOO1JISL.
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OO0paHi po3Mipu pyJIbOBOI Tpamelii BBaXalOTh 3aJI0BUILHUMU,
SIKIO MTPH KyTax MOBOPOTY BHYTPIIIHBOr0 Koseca a0 20° rpadivna Ta
TEOpPETHYHA 3aJISKHOCTI CHIBIAIAa0Th, a IpH HaOIMxkeHHi 10 40°, ix
PO30IKHICTD HE TepeBUIIye 2 ... 3°.

[lpu BHKOHaHHI JAHOTO PO3IITY KYpPCOBOT'O MPOEKTY HEOOXITHO
OIMUCATH CIOCI0 PEeryioBaHHS KyTa CXOKEHHS KEpOBAaHUX KOJIiC,
KOHCTPYKIIiO IIapHIpHUX 3’€JHaHb Ta CIIOCOOM X MallleHHS, a MpU
OTpUMaHHI 3aBIaHHS Ha KOHCTPYKTOPCHKY pO3pOOKy NpuBOga —
MPOBECTH PO3PaXyHKH Ha MIIIHICTh OCHOBHUX JICTAJICH: TOB3/I0BKHBOT
1 OTIePEYHO1 TAT, EIEMEHTIB IIAPHIPHUX 3’ €IHAHb Ta iH.

Pynvosuii mexanizm

B cywacHMX aBTOMOOUIIX BHUKOPHUCTOBYIOTHCSI IIECTEPEHHI,
4YepB’sidHI, TBUHTOBI Ta KPHUBOIIMIHI pPyiaboBI MexaHimMu. Jlo ix
KOHCTPYKIIT Ipe’ SBJIAOThCA crieriaibHi BuMmoru: Bucokuit KKJI B
MIPSMOMY HAIPSIMKY (B pyIBOBOTO KoOJIeca IO KEPOBAHUX KOJIC) IS
TIOJICTIICHHS. KepyBaHHs aBToMoOumeM 1 3HmkeHudd KK/ B
3BOPOTHOMY HANpPSAMKY /IS 3MEHIICHHS CHJIM TIOIITOBXIB, SIKi
BUHHKAIOTh TIPH TEpei3ai depe3 HEPIiBHOCTI; 3BOPOTHICTh PYyIbOBOI
nmapu I 3a0e3MeUeHHs] €IEMEHTIB PYyJIbOBOI Mapu B HEHTPAIBLHOMY
TIOJIOKEHHI KEepOBaHUX KOJIC TpH 3abe3leueHH] MOMIIMBOCTI HOTO
perymoBaHHS B TIpoOIleci eKCIUTyaTamii, 3aJaHuil XapakTep 3MiHH
MEePEeJaTOYHOTO dYHCla PYJHOBOIO MEXaHI3My; TpaBMOOE3IeyHICTh
PYIBOBOTO MeEXaHi3My; Ta JeiKi 3araibHi BHUMOTH BIiIHOCHO
MaTepialOEMHOCTI,  TEXHOJOTIYHOCTI  BUTOTOBIEHHS, BapTOCTI,
MIPOCTOTH OOCITYTOBYBAaHHS Ta PEMOHTOIPHIATHOCTI.

[Tpn BUKOHAHHI KypCOBOT'O MPOEKTY, KEPYIOUHUCh OCOOIMBOCTSIMHU
KOHCTPYKIIil, KOMIIOHOBKM 1 YyMOB eKCIUTyaTamii aBTOMOOLIS,
HeoOXimHO o0patm 1 OOrpyHTYBaTH KOHCTPYKIIIO PYJIBOBOTO
MeXaHI3MY 1 HAKPeCIIUTH HOro KiHEMaTHIHY CXEMY.

MinHicHHII ~ pO3paxyHOK  JleTaliel  pyJabOBOIO  MeXaHi3My
MPOBOJHUTHCS 3 YpaXxyBaHHSM TOTO, IO HAWOUIHII HaBaHTAXKEHHS B
HbOMY BHHHKAIOTh IIPH IIOBOPOTI HA MiCIli KEPOBAHUX KOJIIC HA CYXil
acanpToOeTOHHIN OMOpHIM TOBepXHi. MOMEHT Omopy MOBOPOTY
KOJTIC TIPH LILOMY:

M, =D M, +> M, Hw (121)
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ne X My — cyMapHUH MOMEHT OTOpY OBOPOTY KOJIIC;
% M;; — MOMEHT TepTS B PYIbOBOMY MTPHBOJII.
MOMEHT Omopy TOBOPOTY KEPOBaHUX KOJIC HEPYXOMOTO
aBTOMOOLIIS:
M,, =125G, (f.+¢@-r,

033); H-m (122)
ne Ggx — yacTMHA Bard aBTOMOOLIS, sKa MPUIAJA€ Ha KepoBaHI

KoJeca;

fo — koedimieHT omopy Ko4deHHIO (I aBTOMOOWUIIB 3arajbHOTO

MpHU3HAYCHHS, SKi eKCIUTyaTyIOTbCsi Ha Joporax 3 TBEpIUM

mokpurtsam fe = 0,02 ... 0,04);

@ = 0,7 ... 0,85 — xoedimieHT 34erIEeHHS KOJIC 3 OMOPHOIO

MTOBEPXHEIO;

los: = (0,10 ... 0,16) r, — paxiyc KoB3aHHS, M.

HeoOxiaHICTh BUKOPUCTAHHS MiJICHIIIOBaYa PYJIHOBOTO KEPyBaHHS
BUHHUKA€E B TOMY BHIIQJIKY, KOJW 3yCHJUIS, sIK€ HEOOXITHO TPUKIACTH
BOJMIIIO JI0O PYyJAbOBOTO Kojieca Uil IOBOPOTY KEPOBaHHMX KOJIIC,
niepeuttye 400 H. 1le 3ycumis BU3HAYAETHCS 32 BUPA3OM:

P - Mo  Hew (123)

PK
RpK ’ um ’ upn /T npn

ne R, — paniyc pyaboBoro koneca, M; R, = (380 ... 550) mm;

U,, — KIHEeMaTHYHE TTepeJaTOYHE YICIIO PYIHOBOTO MEXaHI3MY;

U,, — KIHEMaTHYHE epPefaTOYHE YHCIIO PYJIbOBOTO IPUBOLY:;

M Npn — BianoBinHo KKJI pynboBoro mexaHismy i pyiabOBOro

npusoxy (7, = 0,75 ... 0,92; 7,, = 0,85 ... 0,95).

[Ipy BuUKOHAHHI oOmMHWCYy KOHCTPYKIIi pPYIHOBOTO MEXaHI3MY
HEoOXiTHO BKa3aTH CIoci0 3a0e3meueH s i MPOBEeHHS PeryIiOBaHb.

[Ipu BKITIOYEHHI PYTHOBOIO MEXaHI3My B CIEIiallbHE 3aBIaHHSI
KypPCOBOT'O MPOEKTY CIIiJ| BU3HAYUTH HOr0 reOMETPUYHI MmapameTpH i
MIPOBECTH PO3PaXyHKH EIEMEHTIB Ha MIIlHICTb.
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Pynvosuil mexanizm 3 21060i0HUM 4eps 'sKOM | poauKom (puc.

33).

<]
2 yyerssrrrit)\Ml 7y,
§ S k

7
|IW//////715_I; 2|2, =

Puc. 33. PynboBuii MexaHi3M TUITY «TTIO00ITHUN YepB’sIK — POITHKY
(1-xapTep py/IbOBOr0 MEeXaHi3My; 2-TOJI0OBKA Bajly PYJIbOBOI COIIKH; 3-
TpUrpeOeHEeBHI PONUK; 4-TIPOKIIAJKH ISl PEryJIOBaHHS; 5- YEPB SK;
6-pynpoBHI Bai; 7-Bich; S8-MINNIMITHUK Bay CONIKH; 9-CTOMOpHA
maiiba; 10-xoBmauykoBa raiika; 11-perymoBanbHuii TBUHT;, 12-Ban
comkwn; 13-campHuK; 14-pympoBa comka; 15-raiika; 16-OpoH30Ba
BTYJKa; N-rmbuHa 3a4eruieHHs poOJMKa 3  YEpPB’SAKOM, IO
PETYIIOETHCS).

3aderyieHHsT TaKoro THITY 3a0e3MedyeThesi 3yOIsIM  BHCOKY
MIITHICTP Ha 3TUHAHHA. 3 1€l TpUYMHU oOcoONWMBa yBara B
pO3paxyHKax MPUIUIIETHCS 3HOCOCTIHKOCTI Ta KOHTAKTHINA MIITHOCTI.
Ominka 3IIACHIOEThCA 32 BEIMYMHOIO HANPYT CTHUCKYBaHHA, SIKi 3
JOCTaTHBOIO TOYHICTIO MOXKYTh OyTH BU3HAUYEHI 32 BUPA30M:

C,.p= % <lo..] (124)

P, rex - R
ne le%'tgﬂﬂ
1

.1 . .
F=i E[((”l —sing,)- rli +(p, —sing,)- r223]

1 — KUTBKICTh TPEOEHIB PONIHKA, SKi MePealoTh 3yCHILIS;
I, 1 I, — 30BHIIIHI pajiiyCH YepB’sKa i poInKa;

@1 1 @, — UGHTpaJIbHI KyTH KOHTAKTHOI IUIONHHY;

[ocn] = 100 ... 300 MIla — st TpurpeOGEHEBUX POJIHKIB.
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Pynvosuii mexanizm muny “‘eeunm-eaiika-petika-cexmop”’

7
<
<SS
S = \

V
7/ e\ o\
: ///m.@‘gy‘iﬂisﬂﬁf# A 4 2

A s S
SSSSHE =

> X o
U \\\ NN 77227 ) /
NS et ,
N v . 7

LAk
=77 "’4,\

Puc. 34. PynboBuii MexaHi3M THITY “TBUHT-Talika-peiika-cexTop”
(1-xpurika HWTHAPY; 2- KapTep pyIbOBOTO MEXaHi3My; 3-T10p-
meHb-pelika; 4-TBUHT; 5-KyJIbKOBa raiika; ; 6-KyJbKoBa KaHaBKa; 7-
KYJIbKH; 8-TIpOMIDKKOBA KPHIIKa; 9-3010THHK; 10-KOpIyc Kiiamany
kepyBaHHA, 11-raiika; 12-BepxHs Kpuinka; 13-ipyxrHa MITyHXKEPY;
14-nmynxep; 15-cromopuwnii rBUHT; 16-3y09yactuii cexrop; 17-ai;
18-comika; 19-60koBa kpumika; 20-cTormopHe Kijbiie; 2 1-rBUHT pery-

JIOBaHHS; 22-KyJIbOBHI Majelp).

Jiis pynpoBOro MexaHi3My THITY ‘“‘TBHHT-Taiika-peika-cekTop” B
JaHI “TBUHT-KyJbKOBa Tallka” BH3HAYAIOTh YMOBHE HABAHTAKCHHS

Ha OZIHY KYJIBKY:

P.=5-Q/(m,-i-coso,,,) (125)

ac Ql — OCbOBC 3yCHUJLIA, AKE CHpHﬁMaCTLCH rai’ncoro;

M, — KUTBKICTh pOOOYMX BHUTKIB;
I — KUIBKICTh KYJIBOK, SIKI 3HAXOISTHCS OJHOYACHO Ha OIHOMY

BHTKY 332 YMOBH ITOBHOT'O 3aITOBHIOBAHHSI KAHABKH;
Oron — KYT KOHTAKTY KYJIbOK 3 KaHABKAMU (O, = 45 ... 60°).
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KonraktHa Harpyra, sKa BHU3Ha4da€ HAIPYyTry B napi KYyJIbKa-
MOBCPXHS KaHABKU!

1QEC- 1)

3 K
i-sin B, cosoc

e M — Koe(illieHT, KWW 3aJIGKHUTh BiJi KPUBH3HHM ITOBEPXOHb, IO

JOTHKAIOThCS ([T icHyrounx KoHcTpykiii m = 0,6 ... 0,8);

E =200 I'Tla — MOIy/b IPY>KHOCTI MEPIIOro poay (JUIst cTalei);

d — miameTp KyJbKy;

d, — miameTp KaHaBKW TBUHTA (Taiikn);

o, =M <[o..] (126)

Cm

T .
B = 57 B, P, — KyT HaXuJly KaHaBOK I'BUHTA (peHku).

3HaveHHs1 Q; 3HAXOAUTHCS 332 BUPA3OM:

P ‘R
Q=—""—"198 (127)
h

1e Pymax = (0,1 ... 1,5) kH — 3ycmig Ha pyI»0BOMY KoOJIeci;

R, — pazmiyc pyiap0BOro Kojeca;

1 — BiICTaHb Bijl OCi TBUHTA JIO IICHTPY KYJIbKH.

PynboBi MEXaHI3MHI THITY “rBUHT-Taiika-peiika-cekTop”
BHKOPHCTOBYIOTHCS 3 MIACUITIOBAYaMH PYIHOBOTO KEPYBaHHS.

Pynvosuii mexanizm petikosoeo muny (puc. 35)

Puc. 35. PeiikoBuii pynboBuii Mexauizm (1- pyiboBe koseco; 2-
IIECTEPHS PYJIHOBOTO Bally; 3- peiika; 4- MOBOPOTHUIN BaXiJib; 5-110-
nepeyHi TAry; 6- KOpIyc pyabOBOro MexaHi3My; 7- KpUIIKa; 8- Bal
mecrepHi; 9- canpauk; 10, 14 — migmunauk; 11- kpumika peiiku; 12-
MpYKWHA MIATUCKHA perkuy; 13- BTysKa peiku).
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[Ipu npoBeneHHi po3paxyHKIiB PEHKOBOTO PyJBOBOrO MEXaHI3MY
KUIBKICTh 3yOLIB MpPUBOAHOI IiecTepHi mpuiimaroots Z; = 6 ... 10.
Hopmanbauii Kpok 3y0iB peliKu Ta 1X KUTBKICTb:

P,=m-x (128)
z-L (129)
PH

ne m=3,0 ... 3,5 MM — MOyZTb IPUBOIHOT LIECTEPHI;
L — noBkrHa Hapi3aHOT YACTHHU PEHKH.
JloBxxuHa HapizaHoi yacTuHHU periku (puc. 35 0):

L=(0A )sin2q,,, (130)

JI€ & max — MAKCHMAJIBHUI KyT MOBOPOTY KEPOBAHUX KOJIC;
OA, — BincTaHb BiJl OCi MOBOPOTY Kojieca JI0 MIAPHipa PYIbOBOI
Tparellii, BCTAHOBJICHOTO Ha IIPOIOBKEHHI PEHKH.

Bucora ta ToBIIMHA 3y0iB PEHKH PYJIHOBOI0 MEXaHI3MY:
- Bucora 3y6a: h=(2-h, +c)-m (131)
- ToBimHa 3y6a: S, =0,5-17-m (132)
ne h, = 1,0 — koedillieHT BHCOTH TOTOBKH;

¢ = 0,25 — koedimieHT pamialTbHOTO 3a30py.
JloBxxmHa peiKu Micisl yTOYHEHHS:

L=(z-0,5)P, (133)
Bincrans Bim 6a30B0i MOBEpXHI 10 POJIHKA MPH BHCOTI peiiku H =
20 ... 30 MM, KyTi rooBHOTO Tipodimo o = 20°:

R, =H+O,85m(_L +1)—(L +1j-m,MM (133)
sina dga

[Ipu mpoBeneHH1 po3paxyHKy 3y0iB peiiku Ha MIIHICTh HEOOXiTHO
O0YMCIINTH MIMPUHY 3y04acTol YaCTHHU PEHKH.
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Jlooamox 1.

BapianTu 3aB1aHHsI Ha KypcoBYy po0oTy

Buxioui oani

N Banma- Ilaca- | Macu- Cymapnuii
-, aHconio 'em- | acupo- | MaibHa Koeiyicnm Koncmpyx-
sapr Hicmb, micm- | weuo- onopy oopoau mopcoKa
anmy Ge H Kicmy, | Kicmp, npu MaKCUManb- DPO3pobdKa
Yor.. Vamasx., HIU WEUOKOCHI,
M. Yy
1. 5000 — 29 0.022 3uennenns
2. 6000 - 28 0.026 Kapoanna
nepedava
3. 7000 - 27 0.023 Tonosna
nepedava
4, - 8 29 0.024 Ilpu6oo eedyuux
KoJlic
5. 8000 - 28 0.022 ITiosicka
nepeoHix KoJic
6. 9000 - 27 0.027 ITiosicka 3a0nuix
KoJiic
7. 10000 - 29 0.022 Tanomienutl
npueoo
8. - 12 29 0.024 Tanvmienuil
Mmexauism
nepeoHix KoJic
9. 11000 - 27 0.023 Tanvmisruii
MexXamizm 3a0Hix
KoJic
10. 13000 - 26 0.026 Cmosinkosuil
2ANbMIGHULL
MeXaHi3M
11. 15000 - 25 0.029 Jughepenyian
12. - 17 29 0.022 Pynvosuii
MEXaHIZM
13. 17000 - 27 0.028 Pynvosuii
npueoo
14, 19000 - 28 0.025 Iiosicka
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nepeoHix Koaic

15. 20000 - 27 0.022 ITiosicka 3a0mix
xoic
16. - 25 29 0.027 Suennenns
17. 23000 - 27 0.023 Kapoanna
nepeoauda
18. 25000 - 26 0.025 Tonosna
nepeoauda
19. 28000 - 25 0.022 Ilpu6oo eedyuux
xoic
20. - 40 27 0.024 Iliogicka
nepeoHix Koaic
21. 30000 - 26 0.022 ITiogicka 3a0mix
xoic
22. 35000 - 25 0.023 Tanomienut
npueoo
23. 40000 - 29 0.029 Tanomienuil
MeXamnizm
nepeoHix Koic
24, - 50 27 0.022 Tanomienuil
MEXAHIZM 3A0HIX
Konic
25. 50000 - 26 0.026 Cmosanxosuil
2anbMiGHULL
MEeXaHizm
26. 70000 - 25 0.029 Lugpepenyian
27. 90000 - 27 0.023 Pynvosuii
MEXaHizm
28. - 80 26 0.025 Pynvosuii
npueoo
29. | 120000 - 25 0.024 Iliosicka
nepeoHix KoJic
30. 180000 - 24 0.028 ITiosicka 3a0nix

Koijic
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Jlooamox 2

MinicTepcTBO OCBiTH i HAYyKH YKpaiHn
XHY

Kadenpa TAM

3ABJIAHHS

Ha KypCOBY pOOOTY 3 AUCIHUILIIHU

“ABTOMOBILITI

CrynenTa rpynu

Tun aBTOMOOLIS

BanTaxonigiiomHicts, kKH (Tmaca)kupPOMICTKICTh, OI. )

MakcuManbHa MBUIKICTD, M/C

Koedirient omopy moporu mpu MakCUMaIbHIA ITBUAKOCTI

YMOBHU eKcIlTyaTallii aBToMOoOLIs

Po3pobka koHCTpYKIIii arperara:

JlaTa Bumaui 3aBIaHHS TepMiH BUKOHAHHS

3aB. kadenpu

KepiBauK mpoekTy
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Jlooamox 3

XMeNbHUTIBKIHA HAIllOHATEHUH YHIBEPCUTET
@dakynpTeT iHKEeHepHOI MEXaHIKH
Kadenpa tpubornorii, aBTOMOOLIIB Ta MaTepiaO3HABCTBA

KYPCOBA POBOTA
3 IUCLIMILUTIHU « ABTOMOOLITI»

ITOSICHIOBAJIBHA 3AIIUCKA
KP AT TAM 1916152. 000 IT3

CreuianpHicts 274 — « ABTOMOOIJIBHUI TPAHCTIOPT

Crynenra 3 kypcy, rpyna AT 16-1 16152
3omok borgan MukoaioBuy

ITignuc I[Hiniany ta mpi3Buiie

Buxnanau noir. kag. TAM, k.T.H. baoak Ouer IlerpoBuu
ITignuc I[Hinianu ta npizBuiie
3aB. kad. TAM, npod., A.T.H. Juxa Onekcanap Bonoaumuposuy
ITigrmc IHimiamm Ta npizBuIIe

Ormigka 3a mkanoro: KiipkicTs 0asiB
HAIOHAJIBLHOO /EKTC

XmenpHuibkui 2019
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CIIUCOK BUKOPUCTAHOI JITEPATYPH

MeroauuHi BKa3iBKM JIO BUKOHAHHS KypCOBOT'O IIPOEKTY 3
JUCHMIUTIH ~ «ABTOMOOLII» JJI1  CTYJCSHTIB  CIEIIabHOCTI
7.090215 «ABTOMOOLTI Ta aBTOMOOLIBHE TOCIIONAPCTBOY» JICHHOT
¢dopmu wHapuauus [/ VYmop. B.II.Caxumo, M.}O.OcHoBeHKO,
A.®.BennoiBenp, I'.A.®iminosa. — Kuis: YTV, 1995. -108 c.

KoncrpyupoBanne wu pacder aBToMoOunsa: YYeOHHK JUIst
CTY/ICHTOB BTY30B, oOyuaromuxcst CHeNnaIbHOCTH
«ABromoOmm  u  Tpaktope» /ILILJIykun,I".A.I'acnapsHi,
B.®.Pognonos. — M.: MammHocTpoenue, 1984. — 376 c.: ui.

ABtoMoOmunn: KoOHCTpyKIMHM, KOHCTPYHPOBAaHHE W pacuer.
Cucrema ymnpaBieHHs W XOIO0Bast 4acTh: Y 4eOHOe mocodue s
BY3os/ A.W.I'pumkeruy, J.M.Jlomako, B.I1.ABTymko u mp.;
Iox pen. A.W.I'pumkeBnya. — MH.: Bein. mk., 1987.- 200 c.:
WL

I'pabap L.I'., Pubankin €.M., Omanaciok €.I'., Inpuenko A.B.
ATnac KOHCTPYKIIIH arperartiB, By3JiB Ta CHCTEM aBTOMOOLISA:
Hauanbuuii nociouuk. — XKuromup: XKITI, 1999. — 288 c.

Kenesna A.O. dummomni (kypcoBi) mpoektn. Bumorm mo
oopmiteHHS TOKYMEHTaIlii, HaBYaJIbHUN MOCIOHUK. - YKutoMup:
XITI, 2000. — 244 c.

Bbyxapun H.A., IIposopoB B.C., llykuan M.M. AptromoOmiu.
KoHcTpykiys, HArpy304HbIC CHCTEMbI, padoOdhe MPOIECCHI,
MIPOYHOCTh AarperaToB aBTOMOOWISA. YdeOHOoe mocobue i
BY3og. JI., «MammHOCTpoeHueY, 1973. — 504 c.

Cupora B.I., Caxao B.II. ABromo0ini. OCHOBH KOHCTPYKIIii,
Teopis: HaBuanbHMIT TOCIOHUK. — 2-T€ BHJIAHHS, BUIIPABIICHE Ta
nonoBHeHe. — K.: Apicreit, 2008.-288 c.

Contyc AL,  Teopis ekcmiyaTalifiHUX  BJIAaCTHBOCTEH
aBromo0ins: Hau. mocionuk — K.: Apicreii, 2005.-187 c.
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