
HrcrersaHe Ha Brllcnnero Ha...

И3CЛEДBAHE HA BЛ ИЯHИETO HA PA3ΠOЛOXEHИETO HA
КOHTAКTHOTO ΠETHO HA ryⅣlATA BЪ PXy TOЧHOCTTA HA
И3MEPBAHETO HA MOБИЛHA ABTOMOБИЛHA BE3HA

KpacИ MИp HEД二ЛIIEB

krasinedの tu‐ sona.bg

KaTeДpa“ДBИ「
aTeЛИ,ABToMo6皿 Ha TexHИKa И TpaHcnopT'',Ty― Coф朋 ,1756,БЪЛFAPИЯ

B pa6omama e npedcmaeeHa KoHcmpyKqun xa nnamQopueHa BuHa c McuKa cmpoumenHa
?ucouuHa 6es noden$xu ene.ileHmu. Ifo nemoda xa xpailuume eneMeHmu c noJvot4ma Ha
npozpailama CosmosWorks e uzcted*aHo *ttuuHuemo Ha ptanonoilceHuemo Ho KoHmaKmHomo
nemHo Ha zyi4ama 6bpxy movHocmma Ha usJuepsaHemo. IlpedcmaeeH e arzopumbi,t sa
onpedennne Ha u3i4epea*omo mezno. C npedcmaeexunm cuzopumbtv ce Hcwctnflna
MHOZOKpAmHO ZpeWKamA, KOflmO Ce nonyqasq 6 p$ynmam Ha pa3nuuHomo pa3nonoilceHue Ha
KoHmaKmHomo nemHo Ha zyuama sbpxy naamQopaama Ho BnHama.

Iououoeu dy.uu: uo6u,tua aemonofuutHa 6qHa, eyr4a

l. BrneAenne.

flnarQoprr,renu-re Be3HH 3a asroMo6urr,r
HaMHpaT roLf,MO nprdnoxeHHe B HaIIIeTo
exeAHeBHe. flpn orrrHTaHe Ha BHeceHa HIIH
H3HeceHa npoAyKrIHJr (uarepuanu) c nououpa ua
TpaHcnoprHu cpeAcrBa (TC) or 3aBo.qr, 3BpHeHH
xpaHunurrlq n c6r{HH, KaMeHHr{ KapHepH n Ap. flpu
crapnre KoHcrpyKr.lHH noA nlarQopuara (c
Arr6oqusa HaA I rr,r) e pasnoJroxeHa cHcreMa or
JIOCTOBC NO3BOJI.f,BAIIA OTqHTAHETO HA TCTJIOTO HA

TC HegaeucHMo or pa3flonoxeHnero My Bbpxy
uarQoprvrara. flpu HoBr{re crarlHoHapHr,t
nna'r$opueHn Be3HH, Ta3H cHcreMa or JlocroBe e
3aMeHeHa oT cHcTeMa oT TeH3OMeTpHqHH CeffiOp
no3BonrBarrla c noMorrlTa Ha AonbnHHTeJIeH
coQryep I{rIH xapAyepHo ycrpoficrBo Aa ce orr{r.na
reruloro (rr,racara) Ha TC He3aBHcHMo or
pasnonoxeHuero My Ha uarQopuara. Hosrrre
ycrpoftcrna no3Bor-flBar npu Heo6xoAHMocr 3annc
Ha xH{oprvra\uflTa Ha xaprr{eH u/unu eJreKrpoHeH

HocHTeJL Brnperu no MaJrxara cH crpoHTeJrHa
BHcorrHHa B cpaBHeHHe ctc crapure marSoprreHn
Be3Hn Te Ce xaparcTepH3HpaT cbc cpaBHHTenHo
roJIf,Ma BHcoqHHa (0,10 + 0,20 m) H

Heo6xoAruocrra or aspa6orra Ha croMaHo6eroseH

QyH4aneHr.
B uo6u.nnure ra6oparopnr sa npoBepKa Ha

HaroBapBaHero no ocH Ha TC, KSgq u or6opare ua
pann ctcre3areJruTe, pa3nonarar c pto6pr.nuu

nlarQopueHu Be3HH c M:rflKa crpor{renHa
BHcor{HHa, ocHoBHo oKoro 0,04 + 0,05 m H rro-
pqAKo c BHcor{HHa 0,015 + 0,02 m. Mo6rursure
nrarQoprtreHn Be3Hn ce nspa6orBar ocHoBHo or
croMaHeHH u aTDTMHHHeBH cruraBu. Te ce
xaparffeprcupar c 6rps n JreceH MoHTIDK 6ea nyxaa
or npe,{BapHTeJrHH Qylr4auearu r,r uaxra.

ヽ

Asroruo6unHn're uo6ulsl.r Be3HH HaMr.rpa
npnnoxeHHe npu BpeMeHHH o6erru H He H3HcKBa

AOnbJIHHTeJIHH HHBeCTHTIHH nO noAroToBKa Ha
TepeHa. EAHHc'rseHHTe H3HcKBaHHr. npn Morrror(a
HM e HiurHqHero Ha 6erousa nnoulaAKa H
ereKTpH+recKo 3axpaHBaHe.

書
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MexaHnxa Ha MaurltHHTe

Ile.nra Ha Hacrorulara pa6ora e Aa ce
H3CneABa BTHTHHSTO Ha pa3noJroxeHHeTo Ha
KOHraKrHoTo neTHo Ha ryMaTa cnprMo qeHTbpa Ha

Be3HaTa, Bbpxy ToqHocTra Ha H3MepBaHe Ha
uo6xasa nnar$oprvreHa Be3Ha.

Paruex4auara naarQoplreHa Be3Ha e
npeAHa3HaqeHa 3a H3MepBaHe Ha TernoTo Ha
as'roMo6Hna npn nrrHu ycnoBn, or uo6u.nnn
asrol{o6unHn la6oparopuu. B 3aBHcHMocr ot 6por
ua nnarQopMr,me Morar Aa ce n3MepBa reuroro Ha
agroN{o6naa no ocu t4ntu eAHoBpeMeHHo. flpn
nrpBr.rrr BapHaHT ca neo6xo.qnlru caMo rBe
marQoprr.reun Be3HH, a npn BTopH, qerupH HJrH

noBer{e B 3aBHcHMocr oT 6por Ha MocroBere.

2. Merolnra Ha [3cJreABaHero.

MsroAuxara Ha u3cileABaHero e clo6pa-:eHa
cbc cBBpeMeHHHTe TeHAeHrIHr.t 3a H3CJreABaHe Ha
.flKOCTHUTe H r{eCTOTHH XapaKrepHCTHKHTe Ha
MOAeII{ Ha H3CneABaHHTe KOHCTpyKTHBHH

eneMeHTrr. B rosn crryvafi ca mBbprxeHn caMo
r{HcJIeHH ,KocrHr,r H3cireABaHHg no MeroAa Ha
Kpafinu-re Eleuerrur (MKE). gecrorHr.r

H3cJIeABaHHJI He ca H3BbpIIreHH, rofr, Karo
pa3rnex.qaHaTa Be3Ha e npeAHa3HaqeHa 3a
craruqHn H3MepBaHH.f,. He ce nscle4nar
noKa3aHHrTA U npld AHHaMHqHLI H3MepBaHH' Ha
reurara Ha TC [].

2.1. Modea ua mamQopue*amo oe3*a.

flnarSopr'reHara Be3Ha e MoAenHpaHa B cpeAa
Ha SolidWorks2006, a .. eKBaBrurermHrrre
HanpexeHn, [] ca nauucJreHH rtHcJreHo no MKE c
noMoura Ha nporpaMara CosmosWorks2006.
BegHara e MoAenHpaHa Karo o6euuo rr.no (run
Solid). 3a saupexaaHero Ha MoAeJra ca r,BnoJr3BaHH
BrpaAeHHTe anropHTMH 3a O[THMrcHpaHe Ha
saMpexBaHero 6ee pbqHa KopeKuH{. H:nor:ear ce
eJIeMeHTH THn,,TerpaeAbp" c gonbrHl{renHH BbuIH
no or.qeJrHrre pr6ooe. Parneprr Ha eJreMeuTr.{re e
7,046 mm, a roJrepaHca 0,352 mm. fpanuqHrre
ycnoBn, Ha AonHaTa noBGpxHocT Ha onopure e ,,No
translation". HscreAsauu ca u BapHaHTH c6c
3aKpenBaHe Ha eAHa OT O[OpHTe C rpaHHqHH
ycnoBlul THn ,,No translation", a ocraHanr,ITe rpH
THrr "Ruller/Sliding" yrJru "IJse reference
geometry", Karo npn H3[oJI3BaHe Ha nocneAHu-rr
THn 3aKpenBaHe ce orpaHlrqaBa npeMecTBaHeTO

caMo BbB BeprHKaJrHa nocoKa. Pesy.uranrre or
nocJreAHHTe He ca [peAcTaBeHH B HaCTOTUIaTa

pa6om.
Brpxy ropHara noBtrxHocr Ha

n.narSoplreuara Be3Ha B 3oHara o6oeHa.{eHa xaro
,,KoHTaKTHoro nerHo Ha rSrMata" e npuloxeua
BepruKarrHa cuaa Fp = 4500 N (=+59 kg) (8) or
$ur.Z. Pasuepnre Ha KoHTaKrHoro nerHo Ha

ryMara ca npHerH:200x130 mm.

8:L/`~雀

Ouz. 2. 3D Modet ua n'tamQop*teHa ae3Ha c J'tcuKa cmpoumenHa suco.tuHa.
I - ruamQopua Ha afiHama; 2 - onopu Ha 6e3Hama; 3 - pe6pa ua nnamQop*tama; 4 - 3oHa Ha
pa3nonoilceHue Ha nbplunm mercouempuueH ceH3op; 5 - zoua Hapa3nonoilceHue Ha smopunm

meH3o.uempuveH cercop; 6 - soua Ha pcanonoilceHue Ha mpemum meH3oilempuqry!3opi 7 1zn4ga,s
pa3nonoilceHue Ha uemsbpmunm mewo:vtemputeH cefiop; 8 - xoxmaKmHo nemHo Ha z)).Mama.
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HrgreasaHe Ha BJrnflHnero Ha...

Marepnartr, c KofTo e H3noJr3BaH npn
H3rrHcreHnrra e croMaxa AISI 1020. MoaeJrcT e

noKa3br Ha Qnr.2.

2.2. MemoduKa fla quclenomo utcnedeaue.

B pa6om"ra ca H3cJIeABaHr,r H3MeHeHHrra Ha

HanpexeHHqTa B oceM Bb3eJra no ABa 3a BcfKa 3oH4
B KO,TO Ca pa3nOnOXeHH TeH3OMErpuqHH CeH3OpH

(Snr.2.). H:creAsaHero ce npoBexAa c BeprHrzurHa

o.t,la F1 = 4500 N (=459 kg) npuiroxeHa Btpxy
,,KoHraKTHoro nerHo Ha ryMara" (8) or Qnr.2.

IIpn H3cJreABaHero ce npoMeu,
noJIoxeHHeTo Ha ,,KoHTaKTHOTO neTHO Ha ryMaTa"
Bbpxy n,rarQoprraara Ha Be3Hara (l). Ioroxesnero
Ha KoHraKrHoro nerHo Ha ryMara (KII|) ce
o[peAenr c KoopAHHaTuTe Ha reoMeTpHrrHH.rrT My
IIeHTbp (r. Or) crrpflMo KoopAuHarHara cHcreMa
XOY. Trft raro pa3rnexAaHHrr KoHcrpyrcrHBeH

eJIeMeHT e C ABe paBHr,rHH Ha CHMeTpH_'r 
"11638IIII,Inpe3 ocuTe A-A' vt B-B' ce pa3rnexAa

npeMecTBaHero caMo B nbpBH KBaAparr Ha

KoopAHHarHara cucreMa XOY. Ha.{aroro Ha

KoopAHHarHara cHcreMa XOY clBnaAa c
npeceqHara roqKa Ha npaBHTe A-A' u B-B', xaro
ocra X cbBnaAa c npaBara B-B', a ocra Y ctBnaAa
c npaBara A-A'.

3a Bccxo eAHo or npeABapnTenHo
3aAaAeHr.rre noJroxeHr,rfl sa KIII ce o[peAen r
HanpexeHuJrra B oceMTe B63eJra na uoAera. 3a
Bcf,Ka 3oHa Mex[y crofiHocrnTe Ha HanpexeHr,r.flTa

Ha ABaTa Ce H3r{HCJrsBa CpeAHO apHTMeTHrrHaTa

croftsocr Ha eKBr.rBiuIeHTHoro HanpexeHue or
Bb3JrHTe B 3oHara. Pesyrrarare ca npeAcraBeHu B

ra6rnqn | + 4. Ha Q,ar.3 e roKa3aHo
pa3nonoxeHHgTo Ha Bb3JIHTe B 3OHaTa HA

nocraBgHe Ha,,nbpBlrflT" TeH3oMerpHqHH.fl ceH3op
(Qnr.2). AuanoruqHo e pa3noJloxeHuero Ha

Bb3JIHTe, B KOI{rO Ce CJIeATT HanpexeHr{rTa npH
pa3nnqHoro pa3nonoxeHr,re Ha KfIf u B Apyrr{Te
3OHH Ha nOCTaBtrHe Ha TeH3OMeTpHrrHU:re CemOpU.

tDuz. 3. Pasno,toaceHue Ha gb3tume, 6 Koumo ca
u3.uepsaHu HanwJtnma nf 1.!..'suedeaue mo.

И3MeHCHИ eTo Ha КoopДИHaTИTe Ha ToC)1
no ocИ Te X И Y ca:

X=[‐ 80,¨ 60,‐40,¨20,0],mm  _
YF[0,20,40,65,90,H5],mm.

3.Pe3yЛTaTH oT H3CЛ eДBaHeTo.

B Ta6ЛИЦИ l÷ 4 ca ΠpeДcTaЁeHИ noЛyЧeHИTe
HanpeЖ eHИЯ B И3MepBaHИTe BЪ 3ЛИ B ЧeTИ pИTe
30HИ (фИ

「
.2.),Π pИ pa園lИЧHo pa3Π OJIOЖ eHИe Ha

KI I「 .

Ta6ЛИЦa m l

σekB,1,

MPa
X,mm

0 -20 ‐40 ‐60 ‐80

Ｅ
Ｅ

．＞

0 72.7 77.5 82.2 87.4 94.6

20 80.5 85.1 89.6 93.7 100.0

40 88.3 92.2 94.6 97.3 101.6

65 101.3 103.8 103.5 102.3 102.5

90 130.4 132.7 126.0 119.3 110.6
く
υ 179.1 184.0 176.5 161.7 144.4

Ta6nHua Ns 2

CckB,2,

NIIPa

X,mm
0 ‐20 -40 ‐60 -80

Ｅ
Ｅ

（＞

0 73.3 67.9 61.5 54.6 47.2

20 81.2 75.2 67.8 59.2 49.8

40 89.3 83.1 74.6 64.2 52.9

65 102.5 96.0 85.9 73.1 58.7

90 130.4 123.3 110.5 92.2 73.4
く
Ｊ 179。 2 166.6 146.5 121.9 97.2

Ta6nnua Ns 3

OekB,3,

ⅣIPa

X、 mm

0 -20 ‐40 -60 ‐80

Ｅ
Ｅ

（＞

0 73.54 67.89 61.55 54.50 47.20

20 65。 25 60.55 55.31 49.59 43.65

40 57.72 53.89 49.61 44.84 39.85
で
′
∠
υ 49.56 46.67 43.20 39.40 35.20

90 39.08 37.28 34.95 32.03 28.68
て
′ 28.96 28.13 26.70 24.57 22.04

Ta6.rrnua Ns 4

σckB,4,

ルIPa

X,mm
0 ‐20 ‐40 -60 -80

Ｅ
Ｅ

ぃ＞

0 72.82 78.32 83.18 88.45 93.55

20 65。35 69.05 73.69 77.40 82.78

40 57.83 60.55 6444 67.31 71.25
ξ
′
‘
υ 49.68 51.93 54.29 56.20 59.10

90 39.17 40.29 41.35 41.95 43.34

H5 29.08 29。 12 29.15 28.66 28.67

ξ
υ
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B ra6auqa Ns5 ca npeAcraBeHl{ cpeAHHTe

eKBHBaiIeTTHH HanpexeHHf, 3a BapHaHT Ha

uo6xrHa asroNto6nJtHa Be3Ha c pe6pa s AorHara
.racr (Qnr.2) npn paannr{Ho noJloxeune ua KflI.
Cpeanrre eKBHBaneHTHH HanpexeHx, ca

H3qHcJreHH no Qopr"ryna'ra:

o 
"o"."p(i, 

i) =lo 
"*".rG, 

i) + o,*.r(i, i) + r,
, MPa (l)

* o"*,.t\,il + o,*.0Q, j))l 4 -

K6AeTO:

o 
"r",*(i, 

j) - cpeAHa crofiHoct Ha eKBHBrIflerrHI'ITe

HanpexeHH, oT r{eTHpHTe 3OHH npH nonoxeHHe Ha

KrIf (u), MPa;

or*.r(i, j) - eKBLIBirneHTHo HanpexeHHe B soHara

Ao ntpBara onopa (Qur.2, no:.4), npH nonoxeHue

na KfIf (ry), MPa;

orrr,z(i,7) - exornalleHTHo HanpexeHue B 3oHara

Ao rbpBara onopa (Sr.rr.2, no:.5), npH noJloxeHae

na KfIf (iy), MPa;

o"t,l(i,7) - erer.rrilneHTHo HanpexeHHe B 3oHara

Ao ErbpBara onopa ($ur.2, noe.6), npu nonoxeHae
na KII| (r,7), MPa;

or,,r,o(i, j) - eKBHBzIJIeHTHo HaflpexeHne B 3oHara

Ao ntpBara onopa (Qur.2, noa.7), npu noJloxeHHe

Ha KfIf (r,7), MPa;

Ta6nHua Ns 5

B m6nnqa Ne6 ca [peAcraBeHu cpeAHrre
eKBHBaneHTHH HanpexeHnl 3a BapHarrr Ha

uo6nnHa asrornlo6rrHa Be3Ha 6es pe6pa B AoJIHara
.racr (Qr.rr.2) npu pa:nnqHo noJloxeHne sa Kflf.

Ta6nuqa ],{i: 6

σekB,cP,

卜4Pa

X,mm
0 ‐20 -40 -60 -80

Ｅ
Ｅ

ぃ＞

0 73.10 72.89 72.10 71.23 70.61

20 73.06 72.45 71.60 69.97 69.04

40 73.30 72.44 70。 81 68.42 66.39

‘
υ 75,75 74.60 71.73 67.74 63.88

90 84.75 83.38 78.20 71.35 63.99

104.06 101.9 94.71 84.21 73.05

CckB,cP,

MPa
X,mm

0 -20 -40 ‐60 -80

Ｅ
Ｅ

ぃ＞

0 68.47 69。 26 67.06 67.40 67.00

20 67.83 68.55 67.13 66.80 66.20

40 67.58 67.18 65.40 64.73 65.70

3 63.18 62.08 60181 60.55 60.18

90 56.16 55.33 54.75 52.88 52.55

16

σch,9,

%

X,mm

0 ‐20 -40 -60 -80

Ｅ
Ｅ

ぃ＞

0 0.00 0.29 1.39 2.63 3.52

20 0.05 0.90 2.09 4.48 5.87

40 -0.27 0.91 3.23 6.84 10.11
ξ
′
∠
υ ‐3.49 -2.01 1.91 7.91 14.44

90 -13.75 ‐12.33 -6.52 2.45 14.23
ξ
′ -29.75 -28.31 -22.82 -13.19 0.07

B ra6rnua Ns7 ca nPeAcraBeHH

o-THOCrfierHHTe cPeAHlITe eKBHBIIJIeHTHH

HanpexeHufl 3a BapHaHr na uo6slna asroMo6nnHa

CesHa c pe6pa B AorlHara tlacr (Qtlr.2) npH

p.BrurrHo noJloxeHl{e Ha KII|. Cpequure
EKBHBUUIEHTHH HANPCXEHH' NPCACTABEHI{ B

ra6anqara ca H3qHcJIeHu no Qopuyla'ra:

o"*."ol,i)=WJoo,% (2)

KbAeTO:
) ,.

o"*,".G, j) - cpe.{Ha crofiHocr Ha eKBHBzIJIeHTHH

HanpexeHr{, oT qeTHpHTe 3oHH npH llonoxeHHe Ha

WI (ij) s%;
o"*'0(l,l) - cpeAHa crofinocr Ha eKBI,IBUUIeHTHH

HanpexeHH, OT qerHpI,ITe 3OHI'I IIpI,I nOnOxeHHe Ha

KfIf c KoopAr.rHaru X:0, Y:0, MPa.

Ta6nnua Ne 7

@u2.4. I.Isueueuue ua cpeduume cmoituocmu ua

omHocumerHume Ha HanpeilceHunma npu pa3nuuHo

nonoilceHue ua RIlf.

B Ta6nnqu }lb 8+11 ca npeAcraBeHH

oTHOCIITeJIHHTe H3MeHeHH-f, Ha HanpeXeHHtTa

MexAy BceKH ABe C6CeAHH OnOpH, OnpeAeneHH nO

Qopr'rynn 3 + 6.

L,o "*,,1,2g,p9-. 
ost ?Ql. l oo, % (3)

o"*"l(i' i\

MexaHnra Ha MauuHure

ド
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llrcae.qsaHe Ha BJrr{sHtrero Ha...

地 10

△%“,4,3(′ ,ノ)=

△σ′κ
`,2,3(′

,ノ)=

σθ
“
,4(′ ,ノ )一οレ

“
,3(F,ノ )
。100,%(4): 

のκj,4(′ ,Jil

σЪκ
`,2(′
,ノ)一οЪ
“
,3(′,ノ )
■00,%(5)

△σ
`“
,1,4(′ ,ノ)=

%κ亀2(′,Jil

οbκ亀1(J,ノ)一σちκ
`,4(′
,ノ )
。100,%(6)

%κ
`J(′
,ノ)

KbAeTO:

L,o"n,r,r(i, j) orHocHTeJrHo H3MeHeHHe Ha

HanpexeHr{trTa MexAy ABe cbceAHr{ onopH npH

norroxeHue na KfIf (ij) s %:3oHara Ao ntpBara H

Bropara onopa (Qr.rr.2, nos.4 a 5);

A,or*.'.r(i, j) orHocHTeJrHo H3MeHeHne Ha

HanpexeHr{sTa MexAy ABe csceAHH onopH npfi
norroxeHHe Ha KII| (ij) s yo: 3oHara Ao
qerBbprara H nerara onopa (Sur.2,nos. 6 n7);
L,o"n,r,r(i, j) orHocr{tenHo I,r3MeHeHHe Ha

HaflpexeHr,r"rTa MexAy ABe cbceAHH onopH IIpH
norroxeHue na KfIf (ij) s %:3oHara Ao Bropara H

Tperara oropa (Qur.2, uos. 5 H 6);

L,o"*.r.'(i, j) orHocr{reJrHo H3MeHeHHe Ha

HanpexeHHJrra Mex,Q/ ABe cbceAHH onopH npr,r

rorroxeHue ua KfIf (ij) o %:3oHara Ao nrpBara H
qerBtprara onopa (Qnr.2, nos. 4 u 7);

Ta6Л 地 8

Ta6ЛИЦa♪● 11

Loe*e,1,4,

%

X,mm
0 ‐20 -40 -60 ‐80

日
日

＞^

0 -0.16 1.12 ‐1.25 ‐1.20 1.06

20 18.80 18.81 17.78 17.42 17.18

40 34.52 34.32 31.85 30.82 29.84

65 50。 95 49.96 47.54 45.06 42.34

90 69.97 69.64 67.18 64.83 60.81

115 83.76 84.17 83.48 82.28 80.14

B ra6lxrra }lb 12 ca npeAcraBeHn cpeAHure
c'rofiuocrs Ha orHocHTeJIHHTe H3MeHeHI,IJI Ha

HanpexeHr,rjrTa MexAy ABe cbce.{HH onopH
H3qucJreHr,r no Qoplrynara:

Lo 
^"on(i, 

j) = {L o r*r,t,z(i, j) + L o r*",q,1(i, j) * ^ . ...
+ Lo"*",2,3(i, j) + A,o"*"),4(i, j)I I 4 '% Q)

KЪДeTO:

△σ″′α″(′ ,ノ ) ―  CPeД HИTe CTOИHOCTИ   Ha

HanpeЖ eHИttTa ΠpИ

ゞ

■
８
■
じ
く

OTHOCTTCJIHHTE H3MEHEHH', HA

norroxeHne na KfIf (ij) s%.

Y,mm 0 0 X,mm

Ottz. 5. Lls*teueuue ua cpeduume cmoiluocmu ua
g“″οc″

“

″:″
“
″ι ttα″α4,θ

"9θ

″1覆″α〃ιικ″∂
`θcuceduu onopu npu pct3,tuqHo nonotceHue ua RII|.

t7

２０

５０

Loe*e,2,3,

Yo

X.mm
0 -20 ‐40 ‐60 ‐80

日
日

ヘン

0 -0.27 0.01 ‐0.06 0.09 ‐0.11

20 19.62 19.43 18.42 16.18 12.35

40 35.40 35.18 33.55 30.20 24.67

65 51.63 5L41 49.74 46.06 40.03

90 70.02 69.75 68.37 65.25 60.91

115 83.84 83.12 81.77 79.85 77.32

Loexe,l,2,

o/o

X.mm
0 ‐20 -40 ‐60 -80

Ｅ
Ｅ

ぃ＞

0 ‐0.88 12.34 25.12 37.59 50.13

20 ‐0.86 11.64 24.35 36.88 50.18

40 1.16 9.82 21.06 33.97 47.91
ξ
′
‘
υ ‐1.17 7.46 16.95 28.59 42.73

90 0.04 7.12 12.30 22.70 33.68
‘
フ -0.06 9.46 17.00 24.61 32.70

Ta6anqa Ns 9

Loexe,4,3,

%

X,mm

0 -20 -40 …60 -80

Ｅ
Ｅ

．＞

0 1.00 13.32 26.00 38.38 49.55

20 0.16 12.31 24.94 35。93 47.27

40 0.19 H.01 23.02 33.38 44.07
ξ
υ
∠
υ 0.23 10。 13 20.43 29.89 40.44

90 0.23 7.46 15.48 23.64 33.84
ξ
′ 0.41 3.42 8.40 14.29 23.14
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△σmem,

Ⅲ %

X,mm
0 -20 -40 -60 ‐80

Ｅ
Ｅ

ぃ＞

0 -0.58 6.14 12.45 18.71 25.16

20 9。43 15.55 21.38 26.60 31.74

40 17.24 22.58 27.37 32.09 36.62

65 25.41 29.74 33.66 37.40 41.39

90 35,06 38.49 40.83 44.10 47.31
ξ
′ 41.99 45.04 47.67 50.26 53.32

B Ta6Л ИЦa ハ色 13 ca ΠpeДcTaBcHИ cpeДHИTe

CTOИ HOCTИ Ha CKBИBaЛeHTHИ Te HaΠ peЖeHИЯ σcKB,cP

ΠpИ  pa3ЛИЧHO BepTИ KaЛ HO HaToBapBaHc И ΠpИ

eДHo ΠoЛ oЖeHИ e Ha KII「 c КoopДИHaTИ X=0,Y=0.

Ot ra6rnuara ce BHxAa.{e rlaHeftHara Bpt3Ka

Mex4y o"*",rp H Beprl,IKanHoro HaroBapoaue F' aa

npeAcraBeHoro H3cJIeABaHe MOXe Aa Ce npeAcraBH

c 3aBHCHMOCTTa:

鳥 =61,566.c“ ,7(1,1)-0,4557,N

4. Anann: Ha pe3ynrarnre.

Pesyrrrature noKiBBar, r{e npH npoMrHa Ha

noJroxeHuero Ha reoMerpnqHu, ueHTbp Ha Kf[I
cfiprMo reoMsrpnqHlrt IIeHTap Ha naarSopMara Ha

Be3Hara ce npoMen, H cpeAHara ctofiHoct Ha

H3MepeHOTO HanpexeHHe oT qeTHprre

reH3oMerpHqHH ceH3opa (Qur.4). Tosa norca3Ba, qe

AHpeKTHO TO3H napaMerbp He Moxe Aa ce H3noJI3Ba

3a onpeAen.flHe Ha BepTHKiLnHOTO HaTOBapBaHe

Bbpxy Be3uara. Trfi raro s o6ulurt cn1^rafi KIII e

npaBobrbnHHK, a He KBaApar s ta6rnqa J\!7 se ce

Ha6rrcAaea cHMerpH, Ha pe3ynrarnTe cflprMo
UIaBHHjI ,(HaTOHZIJI.

Tosa nora3Ba, qe e neo6xoAnuo Aa ce HaMepI'I

eAHO3HarIHa Bp63Ka MeX.q/ eAIdH HiIn HflKOJIKO

napaMeTbpa onpeAeneHll OT H3MepeHrre

HanpexeH[, npn qeTHprre onopH Ha Be3Hara.

B roHxperuw crytafi ce BH)K.qa, qe Karo ce
HanpaBH Bp63Ka Mex.4/ H3MeHeHHrrA HA

HanpexeHHrTa Mex.Q/ oTAenHHTe cbceAHH OnOpH

Moxe Aa ce onpeAenu Aefic'rsurerHoro BeprI{KaJIHa

HaTOBapBaHe C MHOrO no-M:rrlKa rpeuKa.
3a qelra ce npaBx aJIroplITbM, no KoHTo Aa ce

onpe.{enn .qeficrsrreaHoto
HaroaapeaHe,.[.

l8

卜●13

地 F7● N
σeKB,cP,

NIIPa 地 F2,N
σcKB,cP,

MPa
1 1000 16.25

ξ
υ 3500 56.86

2 2000 32.50 6 4000 64.98
つ
′ 2500 40.61 7 4500 73.10

4 3000 48.73 8 5000 81.23

(8)

5. Aaropxrum 3a HaMarrBane Ha rpelllrara or
pa3n[qHoro noJloxeH[e na KII[.

Aaropx'mubr e HanpaBeH H npoBepeu ua 6aga

Ha qxcJreHo H3cJIeABaHe Ha MoAeJt ua uo6nnHa
asrorvro6naHa Be3Ha B cpeAa na Cosmos Works
2006.

Arroprmurr ce ctc'roft or
nocJreAoBareJlHocr ot Ae fi ctsnr, KaKTo cJreABa:

l. OnpeaeruHe Ha HanpexeHHJITa oekc,, oeke,2,

oek ,t v oeks,4lo qeTHpl,rre onopH Ha Be3Hara.

2. Onpe4errue Ha cpeAHara crofisoct Ha

eKBHBtuIerrrHLITe Ha[pexeHI,L o"k ,rp no Soprrryna

(l).
3. OnpeaennHe Ha orHocr,rreJlHnTe H3MeHeHH,

Ha HanpexeHr,r.rrra MexI0/ BceKH ABe cBceAHr,I

onopH Lo"*e,r3, Loe*",r,2, Lo"*"1,z u L,or*r,r,, no

Qopnaynu (3) + (6).
4. Onpege.nrne Ha cpeAHHTe ctofinocrs Ha

oTHOCrreIHme H3MeHeHH.S Ha HanpexeHH-flTa

Lorr* no tfopuyra (7)

5. OnpeaelrHe Ha B63MoxHI,ITe Bapr.rarrru Ha

KoopAuHaru Ha pa3nonoxeulle Ha KfIf, qpe3

HnrepnonaqroHH[ npoqeAypl{ c HHQopuaqnrra or
ra6.nuua J\!12.

6. Onpeaen.rlHe Ha Bb3MoxHHTe BapHaI{TH Ha

KoopAuHarlr Ha pa3noJloxeHne Ha KfIf, qpe3

HHrepnonaquoHHu npoqeAypn c r.IHQopuaqxf,ra or
ra6rnquJtlbS+ ll.

7. OnpegenrHe Ha ctBnaAarI\HTe perynrarr or
HHTepnoJrauxoHHlrre npoue[ypH npH neTre
ra6ruqu. Te onpeqenrr KoopAHHarHTe Ha

Aeficreu'rerHoro pa3noJloxeHlle ua KfIL
8. OnpeaenrHe Ha oi*.,ror taOrnua Jlb7 vpee

Hrnepnonaqfi oHHH npol{eAyplr.

9. OnpeaenflHe Ha o,k 
'p(l,l) 

no $oplryaa (9).

(' \
o"k".,p(l,l) = o"*".,p|++ I l, uru (9)--'- ( r00 )

1 0. OnpeaeJrrHe Ha BepruKirJrHoro HaroBapBaHe

F, no {oplryna (8).

fperuxara Mex.4y AeftctgureJrHara u
TeopeTI,IrrHo nonrreHaTa cfira ce LI3rII,IcnrBa IIo
Qoprrrynara:

lr--r-l
A.F. =1azl.too,%'lF, 

I

KbAeTO:

,4L- rperuKa .MexAy AeftcrsnreJruara u
TeoperHqHo non) reHata cun\o/o;

BepTИ KaЛHO



llrc.reAaaHe Ha BJrrrf,H[ero Ha...

F, - TeoperHqHo nolryqeHara BeprnKarHa

Aeficrsaua Blpxy neaHara, N;
F* AeficrsrreJrHara Beprr{K:rnHa ctna

Aeficmaua Bbpxy ae3nara, N.
3a peanr,BHpaHero Ha anropnTbMa npn

4eficrsrrenHa KoHcrpyKulu e neo6xoAlrrrro Aa ce

onpeAenflr crofiHocrrre Ha napaMerpr{re B

ra6anqnre Ns 5, J + 13 npa KoHKperHoro

noJroxeHHe Ha TeH3oMeTPnqHlme ceH3opH Ll

cborBerHxTe HM ycnnBareJrr{. TenrolrvrpuqHnTe
ceH3opH ca cBbp3aHr.r B cxeMa rreTBtpT MocT HJIH

nonyMocT c e.qHH aKTHBeH TeH3oMeTpHr{eH ceH3op.

6. Ilssoar.

l. B* rmnoJr3BaHe Ha :rnropllTbMa 3a

Kopr{r[paHe Ha TPeIIIKaTa oT piruIHrIHoTo

NOJIOXEHHC HA KOHTAKTHOTO NETHO HA

ryMara, rpeurKara ce Aocrura lo orolo 30

%.
2. flpn HsnoJr3BaHe Ha aJIropHTbMa 3a

KOpHrIrpaHe Ha rpeluKaTa oT pa3nllqHoro
NOJIOXCHHE HA KOHTAICHOTO NETHO HA

r)rMara, rperlrKara ce craBa nol,0,2Yo.

EnarogapHocrx:

Hayuuume uscnedeanun u p$ynmamume,
Koumo ca npedcmaeeuu 6 Hacmonulama
ny1nurcaqtn ca u3sbputeHu 6nazodapeuue Ha

Quuancupauemo no doz. llb 091uu024-04 om
sbmpewHun KoHt<ypc 3a HayqHu utcnedeaxus ua
Texuuqecxu yHusepcumem - CoQw, 2009 z.

Hzcnedeauutma ca nodnouozuamu om

,Qoeoeop Jlb BG05IPO00l/07/3.3-02/8
,,MexaHus,uu 3a ocuzypnsaHe KaqecmneHo

u3pacm6aHe Ha HayqHume xadpu", Quuaucupau no
cxe.ua "lTodxpena 3a pcBeumue ua dorcmopaHmu,
nocmdoxmopaumu, cnequanu3aHmu u uaadu
yveHu" Ha OII '"Pa3oumue Ha qoeetaKume

pecypcu" ua "Eeponeilcxtn co4ucueH Qoud"
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STUDY OF THEINFLUENCE OF TⅡ E LOCAT10N OF CONTACT SURFACE OF
THE TIRE ON THE ACCURACY OF MEASUREMENTS FOR MOBILE AUTOMOTIVE

SCALE

Krasimir NEDELCIIEV

kasined@tu-sofia.be

Dept. Engines, Automobiles and Transport, Technical University - Sofi4 1756, BULGAzuA

The present work is aimed to present a construction of platfurm scales with a small building
height without moving parts. By thefinite element method using the program CosmosWorla the
influence of the position of the contact surface of the tire on the accuracy of measurement have
been investigated. An algorithm for determining of the estimated weight is presented. It has
been used for decreasing of the etor, which is a result of the dffirent location of the contact
surface of the tires on t@!e surface,
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