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B pa6omama ce uscnedqa *nunHuemo Ha napailempume Ha aamouo6uaa: rcoeQutlueHm Ha
eracmuuHocm u xoeQuvueHmu ua deunQupaue Ha oKaqeaHemo u dtncrcuxama ri Ooro.o ,o
aemo:vo6uta sbPxy ?bgMo)tcHocmma 3a nonla Ha KoHmaKm nexdy nbmHama no1bpxHocm u
dotuama qacm Ha uacumo Ha almotvo1una. Hscnedea ce u3tweHeHuemo Ha ruupeHca Ha
aemouo6u'ta npu npeuuHasaHemo ily npes eduuuvHu nbmHu HepanHocmu c pcBnuyHa dttccwa
Ha sbnHama c KocuHycoudatua Qopua u pc&ruqHa cKopocm xa aemouo6uta.

Kanqoeu dymu: nbmHu HepalHocmu, aemouo6un, oKotnaHe

l.Braeaenne

B rolerrlnre rpaAoBe c rreJr npHHyAHTeJrHo
orpaHHqaBaHe Ha cKopocTra Ha TpaHc[opTHr.rre
cpeAcrBa (TC) ce H3non3Bar eAuHr.rqHr.r
HepaBHocTr.r H3BeCTHr,t noA HaHMeHOBaHIIeTO

,,JIerHar norur1aft". Ha apyrr.r Mecra B cneAcrBue
Ha HeKarrecTBeH peMoHT Ha nbTHOTO nnaTHO HJIH
npoKo[aBaHe Ha Ha[per{HH KaHanH sa rca6eau H
tpt6onposo4H crrqo ce o6pasynar raKbB THn
HepaBHocru, KoHTo B cJrf{a, He ca o6srp3aHx c
nrrHara uaprcnpoara. B MHoro or cryrarre
H3KyCrBeHHTe HepaBHocTH He Ca MapKr.rpaHn c
no,{xoArlrl IIBTT, TaKa r{e Aa ce la6ea.gsBaT Ha
AOCTaTbrtHo ronrMa AHCTaHIIH' OT BOAaqHTe Ha
TC [o3BoJlrBarqa ruraBHo HaMaJrrBaHe Ha
cKopocTra [peAH HepaBHOCTra.

flpn npeuuHaBaHe npe TaKHBa HepaBHocru,
KOHTO B MHOIO OT CJIyqafiTe ca u c roJItrMa
aMnnHTyAa (pasuax) BoAr.r Ao Bt3HHKBaHe Ha
KOHTaKT MexAy HepaBHocTra I, AoJrHaTa qacT Ha
IIIacHTo Ha asroMo6uJra, Koero Moxe Aa AoBeAe
Ao Ae$opMarltr Ha eJreMeHrH or KoHcrpyKr.Iurra
na asronro6flna urw HapyruaBaHe Ha HopMa.nnara
pa6o, a Ha Apyru. PasNraxa (2.qo, r.2.1, enr.l) na
MHoro or rrx e B noprAbKa Ha 30+40 yo or
pa4lryca Ha KoJreJrara sa TC u 80:90 %o or
KnHpeHca Ha noBer{ero JreKH aarorrao6Nru (cleg
1990 r.).

IIpu npeMHHaBaHe npg e.aHa H ctrrla
HepaBHoCT OT -pA;rTtEx.qaHH^i '-TEn C JreK
asroMo6r.u ce :a6eal:ea, ve:
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VSVr HsMa onacHocT OT B63HrrKBaHe Ha
KOHTaKT MexAy rrracHTo H HepaBHocTra;

cKopocTH VTSVSVz B63HHKBa KoHTaKT
MexAy HepaBHocTTa H lrracHTo.

V>Vu He B!3HHKBa KoHraKT MeXAy noAa
Ha Kynero Ha asroMo6una H HepaBHocrra.

Ilenra Ha Hacrorrrlara pa6ora e ga ce
onpeAenH Bpb3KaTa Mex.4/ Aurxr{HaTa Ha
BUIHaTa Ha eAHHHqHH n6THH HepaBHOCTH C

KocnnycoHAanua Soprr,ra, cKopocrra na TC H
eJracrHrIHHTe, il aeunQnpauH napaMerpn Ha
oKaqBaHeTO Bbpxy Ba3MOXHOCTTa 3a Bb3HHKBaHe
Ha KOIImKT MexAy AoJrHaTa qacT Ha IrracHTO Ha
asroMo6ara H rrLTHara HepaBHocr.

flo na4orry n pa6orara BMecro repMr{Ha
donnama vacm Ha uacumo Ha a6moMo6uta ce
H3noJr3Ba repMHHa nod ua aemouo6una.

2. Merolnra Ha rr3creABanero

Hrcaegaane.ro e H3Btpr,ueHo c rpHMacoB
paBHHHeH MoAen Ha AByocHo TC. tropag,
paBHHHHH' Xapamep Ha MOAena He ce H3CJreABa
BnI{rHHeTO Ha pa3MeHHHTe BUIHH nO JIeBHTe H
AecHHTe KoJreJra xa TC.

Bteruoxnocrra 3a Br3Ht{KBaHe Ha KoHTaKt
MexAy rrracr.rro uZ- xynero u Hepaanoc.r-ra ce
onpeAent KaTo ce H3MepBa pa3cTo[H[eTO MexAy



Hrcre.qsaHe B.rrHflHnro Ha napaMerprtTe Ha...

TOqKaTa, B KOflTO e H:IJIHUe MaKCHMyM Ha nbTHaTa

HepaBHocr H uracnTo (noaa) Ha r(ynero na TC
({ur.l . Zy). HsuepBaHero ce octuecrBflBa 868
BceKH MoMeHT or npeMHHaBaHero Ha arrouo6ruta
npe3 HepaBHocTra c onpeAeneHa cKopocr.
Onpegenr ce MHHHMilJrHara crofinocr Ha
pa3croflHnero MexAy Kynero n HepaBHocrta Zy,
Karo orpnr.IarenHara croftnoct onpeAent
Ba3HHKHaIJI KOIITaIiiT C nO.{a Ha IqfneTO Ha

asroMo6Hra. flpn nrvucJreHnero He ce onpeAen,
npoALJrxHTeJrHocTra Ha oTpHqarenHr.rTe
c'rofiuocru ua Zy. flo rosu HaqHH ce onpeAenrr
MHHHMIIflHHTe CTOfiHOCTH Ha zy, 3A OnpeAeneH

Ar,rana3oH oT cKopocTH H AbJDT(I,IHH Ha BTJTHHTe Ha

n6THI{Te HepaBHocrn, npu nocrorHHa crofigocr
Ha aMnnlrryAaTa Ha HepaBHocTra.

npn H3cneABaHero nocJreAoBarenHo ce
H3MetUrT OTAeiTHHTe napaMeTpl{ Ha oKaqBaHeTo
(crl, cr2, Prr, Frz, cr1lcr2, u }rtl}d n ce EpocneAflBa
H3MeHeHHeTO Ua zy B pa3rnex.(aHwff Anana3oH
Ha cKopocTH H AbJTXHHH Ha BbJrHrrTe Ha rrbTHI,rTe

HepaBHocrr,r. Onpegenr ce MHHHMzurHara
crofiHocT ta zy npH AaAeHaTa crofisoct na
r{3cJreABaHH' napaMeTbp H ce onpeAeJrsT 3oHHTe,
B KoHTo ce noJr)l{aBa uafi-roaruo I,r3MeHeHHe Ha
Zx(Y, S) npu H3MeHeHHe Ha onpe4enbn
napaMerbp or oKaqBaHero na TC.

C nouorura Ha MoAeJra ce ofipeAen , trpH
KaKBa rou6nnaqxs or cKopocr H AtJDrd,rHa Ha
BrJrHaTa Ha rrbTHaTa HepaBHocT IrIe BA3HrdKHe

KoHTaKT MexAy noAa Ha asroruo6nna H

HepaBHocrra [pr.r BapHpaHe c6c croftuocrn:re sa
napaMeTpHTe Ha OKar{BaHeTO.

flpn ' H3cneABaHero ce onpeAen.,rr .u
BepTHKanHaTa H HaAJIIXHATA CII,JIH B OKaqBaHeTO.

Ha4mxnara ce onpeAeJl no KocBeH rruT, Karo
npoH3BeAeHr{e oT BeprHKiurHaTa cld.ila H CUHyCA
Ha brbJra Ha IIBTHaTa noBSpXHOCT B TOqKaTa Ha
KOrraKT.

2.1 Moden ua TC

3a H3cneABaHero ce n3[oJr3Ba rprrMacoB
MoAeJr Ha TC c eJracrrqHr n getrnSupaqn
Bpl3KH MeXAy OTAenHHTe MaCH, KaKTO e
noriuaHo na Qur.l.

Berroptr na o6o6qeHr.{Te KoopAu:aarr sa
pa3rnexAaHaTa MexaHHqHa cHcTeMa e :

(l) q|)=lz",9r.",Zr.,,Zr.rf

KtAero Z, BepruKuraHo npeMecrBaHe Ha

MacoBr.rrr rIeHTbp Ha TC, m; gy," - bruroBo
3aBrpraHe Ha noApecopeHara Maca Ha TC oroao
oc Y, MHHaBar.IIa npea Macosnrr r{eHTbp Ha
asroN{o6Hra, deg; Zs) - Beprraaxe#Ho npe::::TB*He

Ha npeAHHflT MocT, m; Zgz - BepTHKaJIHO

npeMecTBaHe Ha 3aAHHrT MOCT, m.
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@ur.l. Morel Ha TC Hsnor3BaH 3a onpeAen Hero Ha
pa3crorHnero MexAy noAa Ha anrouo6ula u lrbrHara

HepaBHocT.

Marpuqure Ha cbcroflHuero Ha
r.r3noJr3BaHrdrlT 3a H3CJTeABaHeTO MOAen Ca

H3BeCTHH H He npeACTaBJIrBaT Hrrrepec H 3aToBa
He ca npeAcraBeHu B Hacrosrrlara pa6ora.

flpu nacne4BaHero ca HanpaBeHH cJreAHHTe

AOnycKaHr,tr:

TOqKaTa B KO,TO HMa eKcTpeMyM
(uaxcnmyu) usnoasoaHara QyurcrlnJr Ha
KHHeMaTHqHOTO CMyrrIeHHe Ha nbTHaTa
HepaBHocr (r.M);

HepaBHocr c H3nbKHana Qopr"ra Ha
KHHeMaTHqHOTO CMyIIIeHHe;

Sranrpupauara cnoco6socr Ha ryMara
[Kropac, Maurice n MF-Tyre], Koflro e or
cbrrlecTBeHo 3HaqeHHe npH npeMHHaBaHe
npe3 HepaBHocT[ c MrIJrKa AtnxHHa Ha
BsNHATA;

ctcTaBrIIIH HA CVUtyffe B MocToBeTe;

MOCTOBETC CE I,I3IIHCJI.flBAT KOCBCHO,

BepTHK:rnHaTa cHJra no cHHyca oT brbJra B

ToqKara Ha KoHTaKT Ha KoJreJroro (Strr.2.);

cKopocrra nPH npeMHHaBaHeTO npe3
HePaBHOCTTa;

X e roucrasra.

3a H3cneABaHero ca flpneru cneAHHTe
napaMeTpH Ha MeXaHHqHaTire HCTeMa:

つ
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MexaHrra Ha Maulrxrrre

me= 1440, kg - rvraca Ha arrouo6nla;
J9=2200 kg.r' HHeprrHoHeH MoMeHT Ha
asroruo6ura oroao oc Y;
Ingr=80, kg - rr,raca npeAHHrr Mocr;
Dgz:85 kg - uaca Ha 3aAHHrr Mocr;
\1=l ,2* m - pa3crorHre or rleHTtpa Ha rexecrra
AO npeAHn TMOCT;

i12=1,5t m - pa3crorHHe or rleHTbpa Ha rexecrra
AO 3A.qHH'T MOCT;

Lr=2,7 m - 6asa ua asrouo6ura;
Zys=O,|I m - rurr.rpeHc Ha aBToMo6uaa;
c11:35000, N/m - roeQuqnerr Ha eJracrHrrHocr
Ha npeAHoTo oKaqBaHe;
c,2=3 1000, N/m - roe0nuaeur Ha enacrrqHocr
Ha 3aAHOTO OKar{BaHe;

cgr:190000, N/m - xoeQnqueHr Ha eJracrnqHocr
Ha npeAHrdTe ryMH;
cgz=I90000, N/m - KoeQHrIHeHr Ha enacrr.rqHocr
Ha 3aAHHTe ryMr{;
p,1: 1800,N.s/m - rcoe0nquerr Ha AeMnOHpaHe
Ha [peAHoTo oKaqBaHe;
p,2= 1300, N.s/m - KoeQuuueHr Ha AeMn0rpaHe
Ha 3aAHOTO OKar{BaHe;

Per: 50 ,N.s/m - xoe$aqueHT Ha AeMnQnpane na
npeAHHTe ryMH;
0*r=50 ,N.s/m - xoeQnuneHr Ha AeMn$npaue na
3aIHHTe ryL{H;

3a H3cneABaHero ca npaern cneAHr{re
AHana3oHH Ha H3MeHeHHe Ha:

S,,=[0,]:0,1:Lo], m - AHana3oH Ha r,r3MeHeHr,re Ha
,qbJDIUHATA HA BBJIHATA HA KHHEMATHqHOTO

CMYIIIEHHE;

V*=[5:l:50], km/tr - AHara3oH Ha H3MeHeHHe Ha
cKopocrra Ha ABH)r(eHHe na TC;
a,1=[0,8:0.1:1,9], m - Ar.rana3oH Ha H3MeHeHr.re Ha
pa3crorHr{ero or MacoBn.,rr rIeHTbp na TC ao
npeAHHrT MOCT;

4Z = LO-8r1, [ - AHana3OH Ha I{3MeHeHile Ha
pa3crorHuero or MacoBr{rr rIeHTbp na TC .qo
3AAHH'T MOCT;

crr: [20000, 27000, 35000, 40000], N/m
roeQnquerr Ha eJracrrdr{Hocr Ha npeAHoro
oKaqBaHe;

cr2= [20000, 27000, 35000, 40000], N/m
xoeQnqneur Ha eJracrr,rr{Hocr Ha 3aAHoro
oKaqBaHe;

9,r= [800, 1300, 1800, 2200, 2700]N.Vm -
roeQuqueHT Ha gerrrnQupane Ha [peAHoro
oKaqBaHe;
p,2: [800, 1300, 1800, 2200, 27OO), N.s/m -
xoe$uquerrr Ha AeM[$HpaHe Ha 3aAHoro
oKaqBaHe;

Cri/Cr2=[0,5;0,8;1,0;1,2;2];

βri/βr2=[0,5;0,8;1,0;1,2;2];
Lq=[1,8;2,4;2;θ ≠事■3],m;
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flpn aaclegBaHe Ha BnHrHHero Ha nocoqeHH
no rope napaMeTprre e npHeTo go=0,04 m =
const. Ttil Karo BJrHrHHero Ha Qo e H3cJreABaHo B

[Heaeaves].
Co6crseHu qecTorH Ha cHcreMara c6c

3aAaAeHHTe H3XOAHH napaMe'rpH Ha MOAeJra Ha
TC ca: [0,9820; 1,0902;7,9792;8,1739]; I

2.2 @opua Ha KuHeiuamuuomo cMyt4eHue

3a HscreAaaHero ce [3non3Ba KHHeMarHqHo
cMyrrleHne cbc KocHHycoHrrurHa Soprua, HMarqo
BH,[a:

(2) ら,ノ
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K:rAero: Q=2nlS - ntrHa qecrora, [rad/m];
V - cxopocr Ha ABr{xeHHe na TC, [m/s];
L, - 6aza Ha TC (sa nrpnu uocr Lo=O;3a Bropu
uocr Zr: Lr), [m];
Lot - 6ata ua TC, MexAy rrbpBu H BropH Mocr,
lml;
v=.O.V - *qecrota Ha KHHeMarHr{Horo cMyIrIeHHe,

[rad/s] (r=5 ,LHz); u=znL, [rad/s]);

S *,qumuna Ha BbJrHara Ha nbrHara HepaBHocr,

lml;

″ =1:FIS+グ Z9) ‐
 pa3ЛИKa BЪB фa3Pre Ha

BIJTHHTe Ha rrbrHHTe HepaBHocru .{eficrsaulx
B6pxy JreBHre H AecHHTe KoJreJra ua TC, [rad];
dlo pa3crorHne MexAy ABa cbceAHr{
MaKcHMyMa Ha JIeBHTe H AecHH xoaena, [m];
go=0,04 - aMnnHTyAa Ha Kr{HeMarr{rrHHTe
cuyruenu.r, [m].

2.3 Onpedetaue Ha pascmonHuemo uercdy
nbmHama nolbpxHocm u noda Ha t{ynemo

3a onpeAen.flHe Ha pa3croruuero MexAy
noAa Ha TC u nrrHara HepaBHocr ce H3noJr3Ba
ypaBHeHHe Ha npaBa MexAy r.A n r.B. flo rosu
HaqHH BbB BCeKH eAHH MOMeHT OT BpeMe KaTo ce
3Hae noJroxeHuero ua r.A n r.B, ce onpeAeJu
ypaBHeHuero Ha npaBara AB, Korro onpeAen,
HHBOTO Ha nOAa Ha aerotvto6ura. Bts ocHoBa Ha
TOBa, KaTO Ce 3Hae nOJIOXeHHeTO Ha MaKCHMyMa
Ha ntTHaTa HepaBHOCT Ce onpeAen,
pa3crorHnero MexAy noAa Ha asroilro6nna H
rr]THara HepaBHocr no Qopvyaara:

。)ろ =ずチ発。に"
―為 )+ろ -2.90

KbAeTo: Zy - p@cTorHHero MeXAy ne.Ila Ha
aaroMo6nna H nbrHara HepaBHocr, m;



Hrcflersaue BflHrultro Ha napaMerprre Ha...

Zx: Zc * qt.gy,c - BeprHKarIHo npeMecrBaHe Ha

T.A npu ABru(eHlrero Ha TC, m;
Ze = 7-c I atz.?y,c - BepTHKanHo npeMecTBaHe Ha

r.B npu,qBHxeHHero Ha TC, m;
Xn = t.V- Ha.uJrcxHo npeMecrBaHe Ha r.A npu
ABrcr(eHHero Ha TC, m;
Xs = Xe - AXns - HaAnlxHo npeMecrBaHe na t.A
npn ABDKeHHeTo Ha TC, m;
AXas={B= a,rt*lr2 - npoeKUH, Ha orceqKara AB
Bbpxy oc X, m;
Atas: AXAB/V - npoerqx, Ha orceqKara AB
Brpxy oc t,, s;

tor= Xo./V - HaqaflHa crofiuoct ira speue'ro, e
KOSTO 3a[OqBa CHMynaqU.rTa Ha AB}I)KeHHSTO Ha

TC, S;

Xor:atl4art*arz ―   HaЧ aЛHa   cToИHocT   Ha

HaAnSXHOTO npeMeCTBaHe, B KO,TO 3anoqBa

cuMynar.IH.sra Ha ABrcKeHHero Ha TC, m ;
tor= XorA/ - croftHocr Ha BpeMero, npn Korro
HMa MaKCHMyM Ha [BTHaTa HepaBHOCT, S;

Xo.=Xor*S*./2 - crofiHocr Ha HaAJIbxHoro
[peMecTBaHe, npH KorTo HMa MaKcHMyM Ha

nlTHaTa HepaBHocT, m;
tq": Xo"/V - crofiuocr Ha BpeMero, npH Korro
3aBbpruBa cnMyJraunJrra Ha ABDr(eHHero Ha TC (n
Asiira Mocra ca [peMHHanH rrpes nepaanocrra), s.

Xo"=2.X0, afiS*+an - ctofixocr Ha HaMrxHoro
npeMecTBaHe, npH KorTo 3aBbprrrBa c[MyJraunrTa
Ha ABrcKeHr,rero Ha TC, m.

2.4 MemoduKo Ho o6pa6omxa Ha paynmamume

3a Aa ce [pocne.q]r BJrr.r.sHuero Ha orAenHHTe
napaMeTpH Ha OKar{BaHgTo ce onpeAent
orHocHTeJIHoro H3MeHeHHe Ha Zrqmin, Fxl,max I{
Frl,*"* npH npoMrHa Ha naPaMeTPI-rre Ha

OKAI{BAHETO.

flpoqeurHoro H3MeHeHHe Ha Z*,^in npu
H3CneABaHe Ha BJrr4rHHeTO Ha OTAeIHrrre
napaMeTp[ ce onpeAenrr no Qoprnrynara:

7 
^(1, 

j\- Zk.,,i,Q, j) 
)oo,yoZr.^,n,'(i, j) = "r''" 

2.q,

KLAETO:

i = I + 4(5) - nopeAeH HoMep Ha H3cJreABaHr,r,

napaMeTbp;
j = I + n5 - nope.{eH HoMep Ha Aurxr.rHara Ha
BbJIHara Ha nbrHara HepaBHocr ot rerropa S*;
Z*.^i^(I j) - croftnocr Ha Z*.^;n 3a i* lIbJrxHHa
Ha BLJIHaTa Ha nbrHara HepaBHocr 3a l-ffi4
crofiuoct Ha H3cneABaHr.IJr napaMerbp, m;
Z*,^in(i,l) - crofiuocr HaZ*,*insaf* AuIxHHa Ha

BtnHara Ha narHara HepaBHocr npx f*
crofiuoc-r Ha H3cJreaBaHH, napaMerbp, m;
Z*.rio+GD-- npouerrHo H3MeHeHHe s? Z*,^;n(i,j)
cnprMo Z*.^;nQ,j),%o;

flpoqeHrno'ro H3MeHeHHe Ha Frl,r", npH
H3CJIeABaHe Ha Bflr.lflHneTo Ha oTAeJIHHTe

napaMerpu ce onpeAeJrr no Qopuynara:

Fn,*u,o(i, j) - 1',1"0,il;1,,-*(D JoL,%

KSAeTO:

i = I + 4(5) - nopeAeH HoMep Ha H3cneABaHH,
napaMeTbp;
j = I + n5 - nope.{eH HoMep Ha AbJDruHara Ha

BlJIHara Ha rrbrHara HepaBHocr ot eexropa S*;
Frr,.ur(/,/) - crofiHocr Ha Fr1,.o ga i* AtJrrKHHa
Ha BrJIHara Ha mrHara HepaBHocr 3a I*
crofisocr Ha H3cneABaHI,If, flapaMecp, mi
F"r,r.*(r,7) - crofiHocr Hir F21,pa ga.f* AtJrxHHa
Ha BtJIHara Ha mrHara HepaBHocr npu f*"
cT ofinocr Ha H3cne.4BaHufl napaMerbp, m;
Frr,,n"*,p(i,/) - nporleuTHo H3MeHeHHe ua Fr1,r"*(i7)
cnpsMo F.1,^.*(l j), %o;

G1 = mo.4zlLq crarlllrHo HaroBapBaHe Ha

npeAHr{rr Mocr, N.
flpoqerruoro H3MeHeHHe Ha F*l,ro npH

I,I3CJIEABAHE HA BIH,'HI,iETO HA OTICJIHHTE

napaMerpn ce onpeAenr no Qopuylara:

tr .(1,/):4,.,*(r,,1) 
Joo,yoFo.^u,r(i,i) = ",'ma 

Gl

KbAeTO:

i: I + 4(5) - nopeAeH HoMep Ha H3cneABaHru

napaMeT6p;
j = I + n5 - nope.(eH HoMep Ha AtJDKHHaTa Ha

BbJrHara Ha rrbrHara HepaBHocr ot rercropa S*;
F*r,rr*(/,"1) - croftHocr Ha F*1,n,"* sa/* AtJDKr,rHa
Ha BuIHara Ha nlrHara HepaBHocr 3a f$n
crofinoct Ha H3cJreABaHH, napaMerbp, m;
F*r,.o(i,/) - crofttrocr Ha F*1,r",. 3a J-* AtJrxrHa
Ha BtJrHara Ha rrbrHara HepaBHocr npu i*
crofinoc'r Ha H3cJreABaHH, napaMerbp, m;
F*r,r"*,p(i,/) - nporleHTHo H3MeHeHHe na F*y,rr*(l)
cnprMo F*1.^ (l j),Yo;

3. Pesynrarrr or n3cJreA BaHero

3.1. Vucneuupaynmamu

3.1.1. Bnunuue Ha rcoeQu4ueruma Hct

elacmuqHocm ua npeduonto oKoyoctH€ - c71

Ha $ur.2 + 9 ca npeAcraBeHH peynrarr.r or
H3cneABaHero Ha BrHf,HHero na roeQnqnerra Ha
enacTHqHocT Ha OKaqBaHeTO Bbpxy H3MeHeHHeTO
HaZ**;, Frt,n1"* H Fzl,.ax.

つ
つ

う
ι

一
　

・



~     MexaHHК
a Ha MaШИHHTe

和

　

■

・　
コ

　

ー０

ゞ

．
‘
Ｑ
ヾ

Ю∞ょ 1.5

S, M:

Varcrl

0‐
0     05     1      15     2     25     3

S.mi

Φ И
「

.2.FpaфИKa Ha И3MeHCHИ e Ha

ZК,mm=【 Sur)=min(Sur,Vur),Π pИ panttHИ
CTOИ HOCTИ  Ha Crl・

卿
　
　
　
御

つ
‘

．
Ｘ

．
Ｃ
、

．
”

10

路・
“

5

O  o

<Dnr.S. fpaQura Ha H3MeHeHHe Ha F21s,a,(:f(So.

V*), npu c,1=20000 N/m.

(どメ1・
0{!{o4ls 1 15

S*'m'

@ar.3. fpaQnra Ha H3MeHeHua HaZan*tnpr
H3MeHeHHe Ha CKOpOCTTa v na TC H AbJTXHHaTa

BRJIHaTa S Ha uepaeuocrra c pa3Max 2.qo:0.

cH=4GHIl,Nlm

i4

12

,0

8

6

4

2

0
0     05     1 15     2     25     3

■,町

Onr.6. fpaQnra Ha H3MeHeHH€ Ho F21,,nu*,p=f(Sur,

V*), npu c,1:20000 u 40000 N/m.

錮
　
　
ｍ

２

ｔ
ａ
亀

、
」

゛
０

．．
ｘ

．
Ｆ
、
”
Ｎ

Ｌ

珈 L

0 1      15      2
S.■ ・/an='2.″

Var・ cri

0     05     ,      15     2     25      3
S,mi

Φ И
「

.4.FpaфИKa Ha И3MeHCHИ e Ha

Fr1'.offiS*):max(S,,,' V*), npn pa3JIHqHH
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(Dnr.8. fpaQnxa Ha H3MeHeHr.re Ha

F*r,.u*=(Sur):max(S*, V*), npn pa3nHrrH[

croftHocru H8 c11.
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@ur.9. fpaQnra Ha rr3MeHeHr,re Ha
F*1,*"*,p:f(S*):max(Sur, V*), npu pa3nHqHH

c'rofiuoctn H8 c11.

3.1.2. Bnunuue Ha rcoeQu4ueuma Ha
eracmuuHocm aa saduomo oKoy1ctH€ - c72

Ha Qur.10 ca npeAcraBeHu pe3ynraru or
H3cJIeABaHero Ha BJru.flHr,rero Ha xoeQuquenm Ha
eJIacTHqHOCT Ha 3aAHOTO OKar{BaHe Bbpxy
H3MeHeHHero Hd Za,s,i1,.

3.1.3. BauaHue Ha rcoeQu4uexma xa dexnQupaHe
xa npeduomo oKaqea*e - fl,t -

Ha Qnr.l I + 15 ca npe.qcraBeHn peynraru
or H3cJreABaHero Ha BJrrutHHero Ha xoeSuquexrii
Ha 4erranQupaHe Ha npeAHoro oKaqBaHe Btpxy
H3MeH9HHeTO H8 Z*,.;n, F*l,rr* H Fzl,.ax.
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@ur.l2. fpaQara Ha H3MeHeHHe Ha
Fr1,."*:f(S*):max(Sr, V*), npn pa3nHqHH

crofiHocrn sa 0.,.
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Mexaunra Ha MaIIIIHHTe
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3.1.4. Bnunxue ua xoeeu4ueHma ua denneupaue
ua saduomo oxaveaue - pr2

Ha Qur.l6 ca npeAcraBeHn pesynrarlr or
H3CneABaHeTO Ha BnE HHeTO Ha xoeouquerra ua
aeunQnpane Ha 3agHoro oKar{BaHe Brpxy
H3MeHeHHero Ha Z*,^io.

3.1.5. Bntauue Ha omnoueHuemo Ha
xoeQuquexmume Ha enacmuuHocm Ha oKaysaHe -
Cr1 /cp

Ha Qur.l7 ca npelcraBeHu pe3ylrraru or
H3CneABaHeTO Ha BJIHTHHSTO Ha oTHOUeHHSTO Ha
KoeOHuHeHTHre Ha eJracrurrHocr Ha npeAHoro H
3aAHoro oKar{BaHe Bbpxy H3MeHeHHero HB Zqr;n.

@nr.l7. fpaSnrca Ha H3MeHeHHe Ha
Z*,.in=(S*Fmin(S*, V*), npu pa3naqHr,r

crofinocrn HZ cr1/cr2.

3.1.6. Bnunuue Ha omHoaeHuemo Ha
xoeQuqueumume Ha eJtacmuvHocm Ha oKavuaHe _

f r /9,2

Ha Qnr.l8 ca npeAcraBeHu pe3yJrrarn or
H3CJIeABaHeTO Ha BJIHTHHSTO Ha oTHOTueHHSTO Ha
xoe$uqnenrHTe Ha AeMnQr.rpaHe Ha npe.qHoro H
3aAHoro oKaqBaHe B6pxy r.BMeHeHIero HaZ*^;n.

@nr.l8. fpaQara Ha H3MeHeHHe Ha
Z,qrin=f(S*Fmin(S*, Vrr), npn pirurnqnrd

crofisoc-rn aa Br1/pr2.

3.1.7. Bnunuue ua 6asama ua TC - L,
Ha Qur.l9 ca npeAcraBeHa peyJrrarH or

H3CJIEABAHETO HA BJIHJIHHCTO HA AIJIXI,IHATA HA
6asara Ha asroMo6nna Brpxy_ a"!4egeHHerc ::ts
Z4min.

1     15     2

<Drr-14. fpaQurca Ha rcMeHeHHe Ha
F*r,*rr=(Srr)=max(Srr, V*), npu pa3r[r{Hu

crofiHocru Ha Frr.
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@ur.l5. fpa$nxa Ha H3MeHeHr{e Ha
F"r.."*,p:(S*):max(S*, Vur), npn pa3n[qHu

crofinocrn Ha Prr.
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<Dur.l6. I-paQnra Ha H3MeHeHHe Ha
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3.2. Auaaus Ha prynmamume

3.1.1. Bnunxue Ha xoeQutquexma Ha
enacmuvHocm ua npeduotlo oKCtyooH€ - c71

Or pe3ynrarnre ce BHx.{4 qe npH
onpeAeJreHH CKOpOCTT.T r,r AUDKHHH Ha BSJTHHTe

npH npoMrHB H8 cr1 crc l00o B rrsKor{ souu (aoua
l, or Qar.3) ce Ha6JrroAaBa npoMrHa Hd 2*,16 ,{o
oxoro 38 %. HscaeAeaHero noKa3a, qe rrpu
cKopocrn HaE 27 km,/h nua MaJrKa (noa l%)
npoMffHa H4 zy,a;n npH npoMcHa Ha cr1. ,{orato
nafi-roleuu H3MeHeHH, ce Ha6.[roAaear npu
cKopocru noa 13 km4r (Qnr.3,3oHH I u2).

flpournara Ha Z*,^in e o6parHonponop-
IIHOHaJIHa Ha npOM.EHaTS H8 C11 T.e. HapaCTBaHeTO

HZI Cr1 BO,IIH AO HaMaJIrBaHe Ha Z*,ia.
Or pesylrarure npeAcraBeHn Ha $nr.4 - 7

ce BI'Ix.qa, qe npOMtHaTa Ha C11 BO.{E Ao npOMrHa
Ha Fr1,ru* C nO4 1,8 %o, a ua F*1,."* AO l0 o/o npu
eAHHHTTHH HepaBHOCTH C MUrJrKa AbJTXUHa Ha
BbJrHara (0,2 m).

flpourHam Ha Fzr,ma, H F*l,ro e
npaBOnponOplIHOHarIHa Ha npOMtHaTa H8 Cr1 T.€.
HapacTBaHeTO Ha C11 BO{H Ao yBen[qaBaHe Ha
F.l,r"* H Fxl,max.

3.1.2. Btutnue Ha xoeQuquexma Ha
eracmuvHocm xa sadxomo oKovBoH€ - cr2

Or pesyrrrarnTe ce Br,txAa, qe npoMrHara Ha
c,2 Bo.[H Ao MiurKa npoMrHa (Ao orolo 6 Yo) ua
Z4*in ttpl/. HepaBHOCTH C AIJDKHHa Ha BbJIHaTa OT

noprAbKa Aa2,5 m,

3.2.3. Btuaxue Ha KoefuuqueHma ua deunQupaue
na npedxomo oKausaHe - prt

Or peynrarnTe ce BHx,qa, qe npu
ONPC/IENCHH CKOPOCTH H AbJDKHHH HA BBJIHI{TC

npH npoMrHa Ha P,1 crc oKono 300Yo s HrKoH

3oHH (3oHa l, or Qnr.3 u Qur.l l) ce Ha6lrclaaa
npOMrHa HA Zas1i11AO OKoJTO 45 %. HsClegoauero
noKa3a, qe npH cKopocrn HaA27 km/h nrrra M:urKa
(uoA l%) npoMrHa HZZa.alia npr{ npoMrHaHa Ptt.
.(oraro Hafi-roneMH H3MeHeHH, ce Ha6npAaBar
npH cKopocrH noA 13 kmft (Sur.3, 3oHH I H 2).

flpournara Ha Zqmin e npaBonponop-
IIHoHTUIHa Ha npoMrHaTa Ha pr1 T.e. HapaCTBaHeTO
Ha Pil BoAu Ao yBenuqaBaHe Ha Z*.i, (Sur.l l).

Or pesynrarrre npeAcraBeHu Ha Qrr.l2 - l5
ce BHxAa, qe npoMrHaraHa p,1 BOAH EO npOMrHa
H& F21,6s H Fxl,.rx c 30 Yo. flpn F.1,.* npoMrHaTa
ce 3ana3Ba B ruHpoK AHana3oH Ha H3MeHHHe Ha

.ISJDKHHaTa Ha B6JIHaTa Ha n6THI{Ie HepaHocTH
(S= 0,4 - 1,7 m), I npH Fx1,,px npoMrHara e Hafi-
roJIrMa npH s=0,3 m, cJreA KoeTO HaMiInrBa npH
yBenr.{qaBaHe Ha s.

flpourHara Ha F.lrrr* H F*I,.r* e
npaBonponopllHoHilnHa Ha npoMrHara Ha pr1 T.e.
HapacTBaHeTo Ha frt Bo!'[r Ao yBenHqaBaHe Ha
F,r,,"* (Sur.l2) H F*r..ax (Qur.l4).

3.2.4. BnwHue Ha KoefuryueHma Ha deMnfuupaHe
ua Eaduomo oKaqnaHe - pr2

Or pesylra'u.rre ce Br,rxAa, qe npoMqHara Ha
c,2 Bo.{H Ao MiurKa npoMrHa (Ao orcolo 2 %) ua
ZK,11.i1 flpBt HepaBHOCTH C A1JIXHHa Ha BbJIHaTa OT

noprAtKa na2,7 m.

3.2.5. Bnunuue Ha omHouteHuemo Ha
Koe{uqueHmume Ha enacmuqHocm Ha oKavlaHe -
cr1 /c12

Or peaynraruTe ce Buxra, qe [poMrHara Ha
c71/c,2 BoAH Ao MirnKa npoM.[Ha (.qo orcolo 7,4 yo)
Hd Zy,n1i1 npH HepaBHOCTH C ALDKHHa Ha B6JIHaTa
or flops.q:bKaHa2,5 m.

3.2.6. Bnunuue Ha omHouteHuemo Ha
xoeQuryuexmume Ha eracmwtHocm Ha oKau*aHe -
ft/fla

Gr pesynraulre ce BHxAa, qe npoMrHara Ha

f t /fa BoAH Ao M:lJrKa npoMrHa (ao orcolo -2,46
Yo) ru Zy.mi11 flpH HepaBHocTH c AbJrxHHa Ha
BtJrHara oT noprAbKa aa2,7 m.

3.2.7. Baunnue Ha 1cBama xa TC - L,
Or pesylrarnTe ce BHxAa, qe npoMrHara Ha

L, eogu Ao npoMrHa Ht Zy,n1i11c oKoJro 16 yo npu
HepaBHocTH C AbJDKHHa Ha BbJIHaTa oT noprAbKa
Ha 2,7 m H KLca 6aza sa as.roMo6ura (1,8 m -
Mercedes A2l0).

Or HanpaneHuTe H3cJIeABaHHr ce BHxAa, qe
HAfr - roJIflMO BflHflHHe Bbpxy 2*,6;6 oKll3BaT,
KOeoHqHeHTHTg C11 U pv"*rrye.{Ho i w u-RzrqBaHe.
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flpournara Ha Z*.^in e o6paruonponop-
UHOHIITIHa Ha npOMrHaT8 H8 Cs1 H npaBonponop-
IIHOHaJIHa Ha npoM.sHaTaHa ffr1.

4.HrsoAu

floayreunre pe3ynraru Morar Aa ce
H3[OJr3BaT npH H3rpax.(aHeTo Ha aaroprmM 3a
ynpaBJreHHe Ha CHCTeMa 3a aKTHBHO ynpaBneHHe
Ha oKaqBaHETO KOM6HHHpaHa c6c cHCTeMa 3a
npeABapHTeneH KoHrpon.

Pesynrarrrre Morar Aa ce H3non3Bar npa
npoeKrHpaHeTo Ha TTbTHH HepaBHocTH THn
rup6uqa onpeAenrHe Ha AbJrxuHara H
aMIInHTyAa HM.
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STUDY OF THE INFLUENCB OF THE AUTOMOBILE PARAMETERS ON THE
POSSIBILITY FOR APPEARANCE OF A CONTACT BETWEEN THE ROAD SURFACE
AND THE VEHICLE FLOOR AT CROSSING SINGLE COSINUS LIKE UNEVENNESS

Krasimir NEDELCHEV

krasined@tu_sofia.bg

Dept. Engines, Automobiles and Transport, Technical University - Sofia, 1756, BULGARIA

The influence of the vehicle parameters such as: cofficient of elasticity, coeficient of damper
of the suspension 

-and 
th9 length of the vehicle base on thi possibility yoiipprarance of a

contact between lhe road surfaces and the lower part of the Lhassis ieie iniertigated in the
present Paper. The change in the vehicle clirens at crossing the single road unevenness with
different wool length with cosinus tikeform and dffirent vehlcle ,prri.r, also studied.

Key word: road uneven, car, suspension
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