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B padomama ce taanedaa atuflHuemo Ha Ku*e.n4amuKama Ha oKayoaHemo Ha mpa*cnopmHume
cpedcmea (edxozaeuuu zpadcKu aamo6ycu) etpry npedaeamet Hume w Qy*rntiu Hscnedea ce
npotafuama Ha Pa?ilePume u P*rnoJtoxequemo Ha Hanpaatueaulume rocmoSe Ha \emupu
rocmo9o oKcluoaile sa ed*osaexu epadcnn (u nrypucmwtecxu) aemoiycu. Ha 6asa xa 3D xodetr
ca non,ryeHu anruumfiHo - qecmomHume xapaKmepucmuKu Ha parnuyHume *apuewmu Ha
oKaYadilemo 3a mPu pcBn*ffiu movKu om aemo6yca: I J+lacoeua qeHmbp xa nodpecopeHama
trtaca, xa edux u noraouHa n4empa nped uacoetn qeHmbp u xa bea u nono*uva aempa sd
,4ACO6u qewmbP.

Ktttoqoeu dynu: oKav*aHe, xuHeilamuKa, npedaeameaua fy*olru, zpadcxu aemo6yc,
enacmuYHocm.

l. Ysol.

Bpura Mex,S/ rpeAara Ha Mocra H paMara
(rlepnam) Ha rpaHcnoprHoro cpeAcrBo (TC) ce
octrrlecrBtBa c ellacf,HqHu, reM0upauru elteMerrn
rr HanpaBJuBar{n nocroac. Ilrpnrrre rBa Br{Aa

crreMerfnf [pcAaBaT BeprrKarrHHTe cerrH Mex.s/
oKaqBaHeTo r PaMaTa, AoKaTo HanpaBrrtBarqr{Te
nocmBe nPeAaBaT HqEJrbxCHHTe H HanpeqHHTe

cu,u, KaTo cLqeBpeMeHHo BJrr{frT H Btpxy
npegaBanef,o Ha BeprnKarrnnre. Tosa BrHrHHe ce
onpcAerlx or KHHeMaf,rqHaTa cx€Ma Ha

oKaqBaHeTo, KaI(TO U OT FeOMeTplrrTa My.
HaMalrsaHero Ha c[rrrTe npe.qaBaHn orr nlTrroro
rurtTno rc6M paMara BoAt{ Ao noAo6pf,Barre Ha

IuraBnocrra Ha ABtoT<eHHe Ha TC n HauarrrBa
an6pauxouumo HaroBapBane Ha rbrHnurfr€ H

BOAaqA.

flpn MosroBe 3a e,qHo3BeHHx rpalcrcr
amo6ycn ce H3noJr3Ba ocHoBHo [Kunchev at all
20041 eAHa KlHeMarlrqHa cxeMa B ABa Bapraura:

l) c ropno pa3nonoxeHne Ha JrocroBere
noeMarqn HanpeqHa H HaurbxHa cHrra;

2) c AonHo pasnoJroxeHnc Ha rocroBere
noeMauu HanpeqHa H Ha,Enbxxa crua (Qrr.l.).

llrparrr BapHaHT ce [r:lnoJr3Ba npu crapnTe
MoAenH Ha rpqacKfi aaro6ycn, KoHTo HMar
oTHocrrrerrHo BHcoKa ca c no-roJrxMa BHcoqHHa Ha

noAa (or rrbrHoro rutarHo), ,qoKaro BTopara npu
cpeAHo H HHcKonoAoBH arro6ycn KaKBnro ce
nPoH3Be)rqaT B MOMelrTa.

noFraJIHIl 3qIBIDKBSIqU MOCTOBC.

flpr pa3Jrr{trHr{Te uolemt aaro6yor ce
na6atoranar pa3JrHKr{ B .q6rDrcr{Hara Ha
HANPAEJUBAIII}ITE JIOCf,OBE HA OKAqBAHIf,TA HM

KAI(iTO H PA3IOJIOXEHNSTO HA IIIAPHHPHI{TE HM

Bpr3Kx ctrpxMo Harrrlbxcnara oc xa,,rpegara" (ocra
cBbP3Baula qerrpoB€Te Ha JreBlrTe n AecHrTe
xoaora).

Ilenre Ha Hacrof,rqara pa6ora e Aa ce
H3CneABa BTUiTHHCTO Ha KHHeMaTHKATa Ha
oKarrBau€f,o Ha eAlto3BeHHH rparcKfi anro6ycn
Btpxy npeAaBarenHnre rrM Qynunn B TpH

@nr.l. Pagnonoxesne Ha JrocroBara cncreMa npn
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Mexaunrca Ha MauruHltre

xaParcTepHr{ TorrKH oT [OIpeCopeHaTa Maca H8
MOIela.

I{scneABa ce npoMrHara Ha AuDt(HHara Ha
HanpauirBarqr{Te JrocroBe Ha oKaqBaHero }t
pa3nonoxeHileTo Ha ru4prrHpHHTe HM Bp63Kr{ Btpxy
npe.qaBarsltrurre $yucrunr. IlscreAnar ce
rpeAaBsTerrHrre Qynraunr ICLM Tpt{ xapaKrepH}r
TosKH or floApecopeHara Maca: l) MacoBu.f, qeHrbp
xa aam6yca; 2) ro.uca c roopAuHafir (-0.655, 4.35,
0.1) m, pa3nonoxeHa rtpcA MacoBr{, qe}rrtp Ha
anro6yca; 3) ro.rxa c xoopAuHsrr{ (0.9, -2.63,0.2)
m,palnoJroxeHa 3atr MacoBn qerrtp na amo6yca. -
Karo ga nporofitn Ha 6asosr{r Moren cG EtnoJBBar
napaM€f,pure Ha rpalcxr aaro6yc ,,9an{ap 120,'.
KnHeuanmala Ha oKaqErHero rrfy e aHarrorrqHa Ha
cbBpeMeHHHTe rpaAcKH asro6ycn nporrBe)r(AaHr{
or roreMETE npolttBotrrreJrr Ha aarc6ycu
Mercedes, Scanig Volvo, MAN r ap.

^2. Mole.ntrpane Ea oKaqBauero Et aaro6yca.

Brs ocnoaa xa AeEcrarrrelHara KoacrpyKrlr{x
Ha oraqBsnero Ha asno6yc ,,9argap 120" e
HanpaBeH 3D MoAerr Ha np€Anoro n 3qAHo
oraqBsge. Ha Sur.2 € noK(ran MoAela Ha 3a.qHom
oKaqBaHe. IIpn uoaenrpaHero rpeAara Ha Mocra n
HanPae,rrBsullrTe JrocToBe ca npeAcTaBeHH KaTO

TBLpAH ncgeQopunpyeu['eJreMeHrn. Iyrrrexo -
MST8ffIIfTe rrrapHHpHn BpasKH, qpe3 Ko[To oe
ogbr[ecTBrBS Bp63K8Ta Ha JIOCTOBSTe C MOCTa H
pauara sa rrpetrcf,aBenr Karo c$cprnrnn ruapHHpHH
Bp63Kx. IIo mgx Harrux B MoAelta He ce orqnTa
B,IIITIHHGTO Ha efl8cf,nltrtoclTa Ha DmeHo
MCTaJIHHTS luapHHpHH BPB3KX Bbp)ry Il3CneABaHETe
nPeAsBareJIHr{ QpruUor. Pauara Ha TC e
npeAcraBeHa Karo ne,ueQopunpyeMa Mac4 Karo
napaMgrprrc rr KaKTo n rtgu Ha erreMerTrre gr
oKaqBaHeTo ca xopHrHparrH, TaKa Aa orrFoBapf,T Ha

rmo6yc npn rrLrrHo HaroBapBane (18000 kg). Ha
grr.3. e noKa3aH Morena na amo6ycs c rorrK[T€, B

Korrro ce onperorf,T npeftBareJrxnrc Qynxuull.

Orr.2.3D uoaqn Ha 3FJHo oraqBare xa aero6yc.
l-rymr; 2-eflacrxqeu x aemnQrpaut erreuerT Hs

oKa{Baxero; }rpe:a Ha Mocrs; 4-aonHn
HanpsBrcBrlu[ JrocroBe; $ropur trrnpt&lrsBalurr

nocroBe; GcQepnrex tusprrrp Me:tttry rocra r
uocraiT-c0eprqer rlspHxp Mertqy rocrs tr pamsra.
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Onpe,uemr ce flpeAaBareJrxrrre Qynrurn Ha
BePn{KaJrHOrro npeMecTBaHC H yCKOpeHr{e B TOTIKH-
1,2n3 noKa3aHH na Qm.3.

flaparnerprrre Ha oKaqBaxef,o Ha aaro6ycq c
KOI{TO e HarrpaBeHo H3oreABaHeTo ca:
cf120000, N/m - roeQrunerr Ha oracrrtruocf, Ha
erHHnf,T nxesuo6aroH or npeArroro oKaqBaxe;
q=120000, N/m - xoeQrurerr Ha e,racrr{qHocr Ha
eAuHLtfi nHesuo6arox o,r 3a,qnoro oKaqBaHe;

c6le6, N/m - xoeQnurenr Ha elracrrr.rxocr
Ha eAHa m rr{r{r3 orr npetr}rom oraqBaHe;

crr:1e6, N/m - xoeQxurerr Ha a[scrrsrHocr
Ha eAHA crr ryiorTe oT 3a,qHom oKa{BaHe;

rr=3700, N/m - xocQurucrr xa.ueunQnpane
HA eAr{HH.rT aMOpTr{CbOp OT IIP€AHOTO OKaqBaHe;

rcr=7400, N/m - xoeQnruerr Ha,ueunQxpaHe
Ha eAHHr{f,T aMOprHCbOp OT 3a,[Horro oKaqBsHe;

mp670, kg - uaca Ha npeffrn Mocr;
mr=l150, kg- rrraca Ha BTopH.r Mocr;
L=5.5, m - Ha.qJrtxHa 6asa na aalo6yca;
Lf2.9, m - pa3crorH[e orr MacoBr{x rIeHTBp

na aaro6yca Ao rrbpBnrr Mocf,;
L2=2.6, m - pa3crorHne m MacoBHx qenmp

Ha amo6ycaAo Bf,opr.rrr Mocr.
I{a6poennre napaMerpn ca KoHcra}rrnu 3a

Pa3rrHqHrTe BapnaHTH Ha H3qrcJreHHe c MoIeJra.
llaparrrerpnre, Konro ce npoMenxr ca npeAcf,aBeHH
s ra6aHrIB l, raro Ha Qnr.4. ca npeAcraBeH[
CHMBOJIHXTe O3HaqeHI{f, Ha npoMeHnHBHTe
napaMcrpH no orHorueHHe Ha KoopAHHaTrfre Ha
TOgKr{Te, KOHTO OnPeAeJUT.

,m

Orr.3.3D noaen ne TC.

Orr.4. Crcna H8 napamerprTe Korro ce npouersr
npr [lcnqlB8uero. l-sropn Mocr tr8 TC;2-mpan
Mocr Ha TC;3-ropnx HanpaB,rsBarutr JrocroBe Ht

IrbPBrrn nocr; 4- Ao.rtHH HtnpeBrnBarqg JrosroBe Ha
nLpBrrn nocr; $a6c(laKrrna Koop. crrcrerre;6

ropHrr Hanpa&rriBaulx JrocroBe H8 BTopls uocr; 7-
aorHtf llanprBJtsBtutH JtocToBc H8 BTOptrX DtocT.
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llrcfleasaHe Rrlgf,Huero Ha xnneilartaKara Ha...
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Mexagura Hr MaurtlHETe

B ta6asqa 2 ca taAeru xapsrcr€pnu co6sraeru
qecToTrl Ha rroAe.ra (t[rn 3.) 3a n6pBtrre oc€M
Bapranrr (or m6auua l) no onrouerxc ua
.IILJDIOflA HA HAIPABI'BsIIIM€ IOCToBE H

pa3norroxeHr{e Ha EapHrlpHlrTc llM Bpb3K[ CnprMo
a6co,mornrra xoopAnxarna cncrerlra 5 (rlrr.4.).

3. Ilrroac.

,{uu<axara Ha HanpsBJuBauIHTe ,ocroBe H

Pa3noIon(cHleTo Ha rIIapHBpHrTe ,lM BP/L3KX

Bnlrxrr *rrlocrB€Ho (ta6l,l u 2) B6pxy
sMturrlryarTe Ha pt3rre,(aatflTrc [pe.qaMTenHB
<pyxxrurr ll co6crrenxrc rrecrorn Ha
prmoN(AaHara MexrHrqHa cucreMa. Toaa ,qara
Ba3MoxHocr flpu npoermpanero Ha TC Aa cc
r{tBtPuIBt ll olrruMr(l]tpalle aEJDTqHATA Ha

ranPaBrrBarqrrrc nocloBe Ha oKaqBaHeTo, Kar(m H

Ha pa3nororcHlcro Ha uapH[pHrTe HM BPL3KH
cnpsMo MacoBx, qenrtp Ha TC uu cnpruo apyra
xaParEpHa roirKs oT npeBo3Hsro cpeacTBo,
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II{VESTIGATION OFTHE KINEMATICS INTLUENCE OT TIIE SUSPENSION OF
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The kinematics influence of the vehicles suspension (city busses) upon the transfer functions
were investigated. The changes of the dimensions and locations of the suspension links of four-link
suspension for city (tourist) busses were investigated as well. Basis on a 3D model, the transfer
turction charactcristics were obtaincd of various variants for three different points from the bus: in
the mass center of the chassis; of 1.5 m in tont of the mass center and 2.5 m behind the mass
center.
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