
HCCJIE)l;GBAHlIE BlII>PO)lJIHAMMqEcKoro B03~EHCTBM51 ~BIDKMTEJIEH 
KOJIECHbIX TPAKTOPOB HA noqsy METO~OM <l>lI3MqEcKoro 

MO~EJIIIPOBAHIDI 

l/ 21 • 11 10.B. l/uzapeB, H.H. P0Ma1110K, B. M. MuKyRa 
11YO «EI'ATY», 2. MuHcK, PE, ll{emuHcKaR CXA, 2. ll{emuH, PI! 
21C. l1. Cb1cKo (YO «EI'ATY» 2. MuHCK, PE 

<l>aKTOpbl H KpHTepHH OTKJIHK3 

CymttocTh mrnm1posattII5I 3KcnepttMeHTa MeTO.UOM cptt3ttlfecKoro Mo.ucnttpoBaHH51 

33KJII01IaeTC51 B TOM, qTo npII II3y4eHI1II o6beKTa IICCJie,UOBaHII51 BHalJane Me)l(.uy He3aBIICIIMhIMII 

cpaKTOpaMH ycrnHaBJ1IIBaeTC51 CB513b B KpIITepHanhHOH cpopMe c nOMOillbl-0 TeopIIII no.uoforn II 

aHaJIH3a pa3MepHOCTeH. 3.uech )l(e npOII3BO.UIITC51 COKpaiueHIIe 4IICJia He3aBHCIIMhIX ncpeMCHHhIX II 

npe.z:1cTaBJICHIIe IIX B cpopMe, y.uo6ttoti .UJ151 pacKphITII51 cpII3w1ecKott cymttocTII II3yqaeMoro 51BJieHII51 

rum npouecca, c noc11e.uy1-0mIIM nepecqeToM no pa6oq11M cpopMynaM nptt Mo.uem1poBaHIIII. 

3aTeM c noMOillbl-0 TeopIIII nJiaHIIpOBaHII51 3KCnepHMeHTa yCTaHaBJIHBaeTC51 CB513b Me)l(.uy 

KpHreptt51MH rro.uoforn B BM.UC perpeCCHOHHOH MO)J,emI nepBoro HJIII BTOporo nop51.UKa II npOBOf{IITC51 

aHaJIH3 rrony4eHHOH MO,UeJIII [ 1, 2, 3]. 
3aBHCHMOCTb II3yqaeMoro npII3HaKa OT cpaKTOpOB 6y.ueM IIMeTb BHA [2, c.65]: 

y -::=. rp (xp x 2 ,. .. ., x,,; BP 82 .... ,(J1 ), (1) 

r,[(e: y - KpIITepIIH OTKJIHKa, 51BJI511-0IUIIHC51 ou,eHKOH II3yqaeMoro npou,ecca; 

xi' X2 , .... , x,, - He3aBIICI1Mhie cpaKTOpbl (nepeMeHHbie); 

81, 82 .... , 81 - napaMeTpbI MO)J,eJIII; MO,UeJih MO)J{eT 6bITh KaK mrneHHOH, TaK II 

Hemrne:Httoil no napaMeTPaM B. 
TipIIBC.UCM cpaKTOpbl, BJII1511-0lllIIe Ha ynJIOTHeHIIC noqs11 KOJJeCHblMII XO.UOBbIMH CHCTeMaMII: 

G0 - .UIIHaMII4ecKa51 ttarpy3Ka, .ueH:cTsy10u~a51 Ha oc1 Koneca, H; 

f - qacToTa Konc6aHIIH ocII Koneca, c-1
; 

B,u - urnpIIHa Koneca, M; 

D - JlIIaMeTp Koneca, A-t; 

Pw - ,[(aBJICHIIC B03.Uyxa B llIHHe, Ila; 

R - cyMMapHbIH K03cpcp11u,11eHT .ueMncp11posamrn KOJie6aTeJ1hHOH CHCTeMbl TpaKTOpa, (Rrn

K03cpqrnu,IIeHT LI,eMncpIIposaHII51 IllIIHhI; R
11 

- Ko3cpcpm.1,IICHT .ueMncpIIposaHII51 aMopTII3aTOpos nptt 

H·c 
ycJIOBHH rro,n:peccopeHHOfO MOCTa), -- ; 

M 

c - cyMMapHbIH K03cpcpttUIIeHT )J{eCTKOCTII KOJ1c6aTeJ1bHOH CJICTCMbI ( c lil - K03cpcpIIUJieHT )l(eCTKOCTII 

IIIHHhl, 

H 
Cp - K03<1JqrnutteHT )l(eCTKOCTJI no.usecKII np11 yc11osm1 no.upeccopettttoro MOCTa ), 

M 
VK - cKopocT1 .UBH)l(emrn TpaKTopa, - ; 

c 
Ea, Ee - .UIIHaMwieCKHH 11 CTaTH4eCKHH Mo.uy1m ynpyrocTH noqs11 coOTBeTCTBeHHO, Ila; 
l] - K03cpcpttU,JICHT B513KOCTII noqs11, Ila. c; 

Kp1nep11eM OTKJJMKa, xapaKTep113y1-01u,IIM ynnOTHem1e noqs11 OT s116po.u11HaMw-1eKHX 

Harpy30K 6y.ueT 51BJI51TbC51 & . 
p/( 

CornacHO (1 ), 3aBIICMMOCTb KpIITepm1 OTKJ1IIKa OT cpaKTOpOB 6yL1.eT IIMeTh BII)J,: 
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(2) 

OnpCACJICHHC KpttTeptteB UOA06m1 Btt6pOAHH3MHqecKoro 803)1,CHCTBHH UHCBMOKOJICCHOro 

ABH'.IKHTCJIH c noqBOH 

HcrroJTh30Bam1e Mo,ne;rnpoBamrn JJ,Jrn 11ccne,noBam1iI 3Haq11TeJibHO coKparuaeT cpoKH 

I1CITbITaHI1H I1 cyrueCTBeHHO CHIDKaeT MaTepHanbHbie 3aTpaTbl. 0,nHaKo rronyqem1c np11 )TOM 

JJ,OCTOBepHbIX pe3yJibTaTOB 6a3ttpyeTC5I Ha co6moJJ,eHHH no,no6mr ITO 6onbIIIOMY q11cny rrapaMCTpOB, 

orrpe,nemIIDIIIHX B3aHMO)leHCTBHe KOJICca c noqBOH. I1p11 HCCJieJl,OBaHHH npouecca B3aHMOJleHCTB115I 

nHeBMOKonecttoro )lBH)KHTeJI5I c rroqsoiI TeopHID no,no6H5I np11ttttMam1: B. l1. EanostteB (4, 5), 
IO.B. JlyKaHHH [6], M. r. EeKKep [7], A.H. Op;:i:a [8] H MHorne apyme yqeHhie. 

HccneAOBattHe rrpoueccos B3aHMo;:i:eiicTBH5I nHeBMOKonecHhIX )lBJ1)KJ1TeneH: c rroqBoH. Ha 

¢11311qecKHX MO)leJ151X I103BOJI5IeT IIOBblCHTb o60CHOBaHHOCTb TeopcT11qecKHX pacqeTOB I1 

cyruecTBeHHO COKpaTHTb BpCM51 Ha npoBeJ1,eH11e 3KCrrcp11MeHTMbHbIX 11CCJ1CJl,OBaHI1H HOBbIX 

o6pa3UOB. PaccM0Tp11M B3a11Mo;:i:ei1crn11e Konecttoro JJ:BH)KMTen5I c rroqsoiI (pIIc.1 ). Mo.uem1poBaH11e 

npoTCKaIOIUHX npH )TOM rrpoueccoB, BbIITOJ1H5IeTC5I Ha rrpII6JIH)KeHHbIX ¢11311qecKHX MOJl,eJI5IX, 

c¢opM11posaHHbIX c HCITOJib30BaHtteM MeTO)lOB pern:oHanbHOfO nptt6JimKemrn <PttKTHBHbIX Mace. 

TpaKTop npeJlCTaBMM cocT051IUMM M3 .IJ,syx rro,ncttcTeM: "rroqsa - rrHeBMOKonecttbIH 

Jl,BH)KHTenb" (I) 11 "rrHeBMOKOJICCHbIH )lBif)l<MTeJih - OCTOB TpaKTOpa". f1oirny, B3aHMOJl,eHCTBYIOIUYIO 

c KOJICCOM, rrpeJlCTaBHM B BHJl,e peonorw1eCKOfO Tena o6o6rueHHOH B5I3Koynpyroi1 cpeJl,bI [9, c.9], 

xapaKTCpmy10rucroc5I MOJ1,YJ15IMH CTaTMqecKOH (Ee), Jl,HHaM11qecKOH (E):.I) ynpyrocnI l1 

Ko3¢¢m.1,tteHTOM B5I3KOCTH ( T/ ). Co cTopoHbI Koneca Ha rroqBy J1,ei1crnyeT ,nasnett11e. BecoM noqBbI 

rrpcttc6pcraIOT. I1pouecc ¢opMttposamrn noqsh1 paccMaTp11sa10T KaK Heycrnttus11smttH.c5I. 

ITtteBMaTttYecKoe Koneco npeLJ,cTasrreHo B BttJl,e Tena KenbBHHa - <DoH:rra, cPH3HKO -

MexaHHYeCKHe CBOHCTBa KOTOporo 06ecrreq11saIOT pa3BMTI1e Tpe6yeMoro Jl,aBJieHH51 Ha rroqBy. IT pH 

MOJl,enttpoBaHHH Beca TpaKTOpa, KaK CHCTCMbl c rrneBMOKOJieCHbIM )lBH)KHTeJieM, Heo6XOJl,11MO 

paccMOTpeTb ycJIOBI151 MO)lemiposamrn OTJl,eJibHO Jl,JI51 Ka)K)lOH 113 yKa3aHHI.lX ITO)lCHCTCM c 

ttcrroJih30BaHIIeM rn6n. III. 1 [ 4, c. 82]. Peonor11qecK11i1 3KBHBaneHT Jl,JI51 rrepBoiI rro,nc11cTeMh1 

B3a11MoJ1,ci1cTBH5I rrHeBMOKonecHoro )lBH)KJITeJI5I c rroYBOH rrpeJJ.cTasneH tta pHc. 1. 

P11c. 1. Peonorw1ecK11H. 3KBHBanenT rrpouecca B3aHMOJl,cttcTBH51 rrneBMOKonecnoro )lBH)KHTemr 

C I104BOH 
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Hanp~DKeHHOe COCT051Hl1e TI04BhI TIO)], KOJieCOM MO)l(HO npe.LI,CTaBHTh B BH/(e CHCTCMhl 

ypasHeHMM [4, c. 82, rn6rr. III. 1): 

{

CJ'v =Pyo =t'i £){, (
3

) 

CJ'v = Pvo = t'2 £2 +'f/£2. 

YpaBHemrn (3) B cpopMC HHTCrparrbHhIX aHarroroB MOryT 6bJTh 3an11caHbl CJie.LI,yIOlllMM 

o6pa3oM: 

dv 
P - £ E -TJ-.vo 2 2 dl . 

Kp11Tep11H TIO)J,06M51 HMCIOT BH)J,: 

TJV 
Pyo l Pvo 

CoKpaTMB O)J,MHaKOBhie Kp1nep1111 M q11crro KpHTep11eB, co.LI,ep)l(auwx napaMeTp PwJ 

IIOJiyq11M: 

t'; 
Pvo 

TJV 
LE){ 

CB5I3H Me)l()].y MaCWTa6aM11 napaMcTpoB onpc.neJJ51IOTC5I cooTHomeHH5IMH: 

KE= l; K£ =KP ; K,,K, = K{K£o • /) ya M 

(4) 

(5) 

)J,JI51 Macwrn6HOM MO,lleJIH, xapaKTep113YIOllleHC51 pa1pa60TKOH noqBhI co CBOHCTBaMH 

op11nrnana, HMeIOT MeCTO COOTHOWeHH5I: 

CJJe,IJ;oBaTeJihHo: 

K = 1; KV= K,. 
Pyo 

Mo,ll,emipoBaHHe Bcero TpaKTopa B uenoM Tpe6yeT BKJII04MTb B paccMoTpeHtte BTopoH: 

IIO,IlCHCTeMbI "nHeBMOKOJieCHhIM )J,BH)KHTeJJb - OCTOB TpaKTopa" (II) (p11c. 1 ), COOTBeTCTBYIOW:He 

ypaBHeHH51 ,ll,BM)l(eHH5I. 

)J,aBJJeHHC 2J:Blf)l(HTCJ15I Ha TIO'-IBY M ypaBHeHHe ,IJ,BJ1)1(eHH5I KOJieCHOfO TpaKTOpa no 

HCpOBHOCT5IM MO)KHO 3amicaTh B CJICJJ:YIOlllCM BH.[l,e [10, c. 67): 

G-pyo F =0, 

M~+R~+c¢=(fJe, (6) 

r.LI,e: M = m+m1 ; 

m - no;::i:peccopeHHa51 Macca, 

m 1 - Macca Koneca, 

~ - ycKopeHHe Kone6aHMH oc11 Koneca, 

R xR 
R = R" + R111 

- cyMMapHhIH K03cpcp11u11eHT .LI,eMncpttposaHM5I rro)],BeCKH ( R" ) 
a 111 

If lllHHhI ( Rw ), 

~ - CKOpOCTh KOJIC6aHIIH OCH Korreca, 

c Xe 
c = p Uf - cyMMapHblH K03cpcpmi:HCHT )KeCTKOCTH TIOP:BCCKH ( c)) 11 IUHHbI (ell/ ), 

Cl' +cw I 
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q - sepn1KaJI.&Hoe rrepeMemem1e ocII KOJieca, 

G - sec TpaKTopa; 

p nl - )laBJieHIIe, C03)laBaeMOe )lBII)l(IITeJieM Ha rroqsy; 

F - 1rnoma)lh mnHa KOHTaKTa. 

ITpo)lOJibHbIH rrpoqrnJI.& rryTII TPaKTopa no rromo HOCIIT rnyqall:H.&IH xapaKTep. OJJ,HaKo )lJI~ 

OT)leJI.&HbIX TeXHOJIOrIIH Bb1pam,11saeM.&1x KYJibTYP MO)l(HO cq11TaTh ypasHeHHe rrpo)lOJI.&Horo 

npoqnrn~ )leTepMHHHpOBaHHbIM II IIMeIOmIIM BII)l: 

· 2 JrLv 
y(t) = Ymax sm -[-· (7) 

r)J,C y max - MaKCl1MaJlhHa~ BhICOTa HepOBHOCTII IlOBepXHOCTII; 

l - )lJIIIHa HepOBHOCTII; 

Ly - KOOp)l11HaTa HeIIO)lBl1)1(HOH Cl1CTCMbl OTCqfaa. 

I1o)lCTaBl1B (7) B (6) rroJiyqttM: 

"q q 2 ? d - d 2Jr v ~ y 2.7ZV t 
M-- + R- + cq = -M K max cos--K-

dt2 dt 12 l ' 

G F=O. -pyd 

HHTerpaJihH.&Ie aHaJIOrH 3arrmuyTc~ B cJie)ly10meM BH)le: 

ml Rl mv 2 
? 

-2 - - - cl - -l - , G - P yal-. 
t t 

KpIITep1111 rro)lo6II~ IIMCIOT BII)l: 

12 Pya gRl gel 
-- -- ---

G ' Gv' Gv 2 • 

E 
Yq11TbIBa~ Kp11TepIIH __!J_' IIOJiyqIIM CJie)lyIOmIIe KpIITep1111: 

p)'I) 

E 12 
JI, gRl 

2 

gel 
G ' Gv' Gv 2 • 

Cs~3II MC)l()ly MacrnTa6aMII rrapaMeTPOB orrpe)leJI~IOTC~ cooTHorneH11~MII: 

(8) 

ITpII IICCJie)losattIIII B ycJios11~x ttcrroJI.&30Batt11~ cpc)l.&I op11rIIHaJia Kg = 1. 

BocnoJI.&3oBaBrnIICb orpaH11qeH11~M11, cJie)ly10mIIMII 113 attaJIII3a rrepsoll: no)lc11cTeM.&1: 

K,, = K1 ; K £ = 1, rroJiylrnM: 
J 

KG= K/2; KR= K/2; Kc= K/2• 

KpIITepIIII rro)J,0611~ rnIIH tta1160Jiee rroJIHO ocs~mett.&I B pa60Tax B.JI.EII)lepMaHa [11]. 
ITcpBbIM ycJIOBIICM TIO)l06II~ rn11tt ~BJI~eTc~ reoMeTPIIqccKoc rro)lo6tte rnIIH, T.e. rro)lo6IIe scex 

JIIIHeHHblX pa3MepoB, B TOM qlfcJie 11 pa3MepoB 060)],a. 

BTop.&IM ycJIOBIIeM ~BJI~eTc~ CHJiosoe rro)lo6IIe, T.e. paseHCTBO Hanp~)l(ettIIH, B03Hl1KaIOmIIx 

B HHT~X KOp)la TIO)], B03)lCHCTBHeM BHYTPCHHero )laBJieHH~ B03)lyxa B IIIIIHe II CCJIII IIIHHbl 

II3rOTaBJil1BaIOT II3 O)lIIHaKOBbIX MaTep11aJIOB, TO tteo6XO)lIIMO O)lIIHaKOBOe )laBJieHIIe B03)lyxa B 

Il111Hax. 

CIIJiosoe )laBJieHIIe )lOJI)l(HO co6JIIO)laT.&C~ He TOJI.&KO rrpII Harpy)l(eHII11 )laBJieHIIeM, Ho nptt 

Harpy)l(eHIIII IllIIH rro)lo6H.&IMII sepT11KaJibHhIMl1 ttarpy3KaM11. A 3TO 3HaqIIT, lJTO seJIWIIIHhI nporII6a 
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UIHH )lOmKHbI 6bITb TIO)l06HbI T.e. OTHornemrn nponr6a lllHHbI mm pa)lHaJibHOH )lecpopMaumr K 

llIHpHHe npocpmrn WHHbI )lOmKHbI 6bITb paBHbI Me)l{)ly co6oH: )].JUI MO)leJIH H opHrHHaJia. 

YpaBHett11e P.Xe)leKem1 

3an11catto cne)lyJOIUHM o6pa3oM: 

GK =Jrpwh,JBD, 
B cpopMe HHTerpaJibHbIX aHanOroB 6y)leT 

G- pj2. 

r)le G" - Harpy3Ka Ha Koneco; 

p" - )laBnett11e B03)lyxa B rn1rne; 

h- npor116 WHHbI Ha )l{eCTKOM OCHOBamm; 

B, D - rn11pHHa 11 )lliaMeTP w11HbI cooTBeTCTBeHHO. 

Kp11Tep11H: TIO)l06m:r lllHH 6y)lCT HMeTb BH)l: 

p.,12 

G 
CB513b MC)l{)ly MacwTa6aMH napaMeTpOB onpe)lem1eTC5! cooTHorneHHCM : 

(9) 

K 
DpH ycnOBHH Pw = 1 ()laBJICHHC y MO)leJibHOH H opHTHHaJibHOH WHH O)lHHaKOBO ), nonyq11M 

Kc K1
2 

v " v 
J = ' qTO He nponrnopeqHT ycnoBHJO attan113a BTOpOH TIO)lCHCTeMbI nHeBMOKOJieCHbll1 

Ll,BI1)1{11TeJib - OCTOB TpaKTOpa". 

OrpoMHoe BJI115!HHe Ha npouecc ynnoTHemrn noqBbI OKa3bIBaeT qacTorn Kone6aHHM oc11 

KOJICCa, H3MeHeH11e KOTopoH: MO)l{HO MO)leJmpoBaTb np11 TIOMOIUH BH6poB036y)lHTeJI5! 

HanpaBJICHHbIX )lCHCTBHH. 

TaK KaK BM6paTop HanpaBJieHHOro )leHCTBH51, TO B03MYIIlaI-OIUa51 CHJia B116paTopa 

(cyMMaptta51 ueHTpo6C)J(Ha5! CMJia) HaXO)lHTC.H no 3aBHCHMOCTH [12, c.20]: 

r)le: m - Macca JKCUeHTp11KOB; 

r - JKCUeHTPMCMTeT BpaIUaI01lIIIXC5! Mace; 

(1) - yrJIOBa5! CKOpOCTb JKCUCHTp11KOB; 

f - LJaCTOTa KOJie6aHHH BH6paTopa. 

(10) 

YpaBHeHIIe (10) B cpopMe HHTerpanbHbIX aHanoros 6y)leT 3armcaHo cne)lyJOI1Il1M o6pa3oM: 

F.-mlf 2
• 

ml 
Dptt:H5!B, qTo F = -~ II no)lCTaBHB B ( 11 ), nonyLIMM KpHTep11:i1 no)lo6II5!: 

r 

fl 
v 

CB5!3b Me)J()ly Macuna6aM11 napaMeTpoB onpeJJ,eJI51eTc5! coOTHOillettHeM : 

Kt ·K1 = Kv· 

TaK KaK K
1 
= Kv, TO Kt =I. 

(11) 

(12) 

Cne)loBaTeJibHO qacTorn Kone6attIIi1. y MO)len11 11 op11r11HaJia )lOJI)J(Ha 6bITb O)lHHaKoBoi1:. 

)J,n5! HaXO)l{)lCHH5! 6e3pa3MepHblX IIOKa3aTenei1: oueHKH ynnOTHeHH5! TIOLJB, BOCTIOJib3yeMC51 

ypaBHeHHeM )lJI5! onpe)leJieHH5! I13MeHCHM5! TIJIOTHOCTH rroqBbI IIOCJIC B03)leHCTBH5! Ha Hee 

)J,Bl1)J(HTCJI5! p K = ~' KOTOpoe B cpopMe MHTerpanbHbIX aHaJIOroB 3aTIIIWeTC5! B CJie)lyIOII{eM BH)le: 
1-c: 
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1 
PK -pH·--. 

1-E 
rne p", p

11 
- nnoTHOCTh noqBhI no H nocne B03,IJ,eHcTBH5I cooTBeTCTBCHHO. 

KpttTeptttt nono6115I npoQecca ynnoTHeHH51 no9BhI 6y,IJ,yT HMCTh BH)l, : 

P, 
-, E. (13) 

P" 
CB5I3h Me)Kay MacuJTa6aMtt napaMeTPOB onpe,IJ,eJI5IJOTC5I cooTHOIIlCHH5IMH : 

KPK=KPH; Kt:=l. 

c yqeTOM HaHJ(CHHhIX KpiueptteB Il0,IJ,06H5I (5), (8), (9), (12) 3aBHCHMOCTh (2) npHMCT BH,Il, 

" 2 J gRI gel . . p,) . fl 

cv' cv 2 'c' -; · 
Depcxo)l, OT rrapaMeTpoB Mo,IJ,em1 K rrapaMeTpaM op11nrnana np11Be,IJ,eH B rn6n. l. 

Ta6JlHUa 1. ncpcXO)J. OT napaMcTpOB MO)],CJIH K napaMeTpaM op11r11ttana B ycnOBH51X 

rrp116nmKCHHOro MO,Il,CJIHpOBaHl15I rrpouecca B3aIIMO,Il,CHCTBH51 IlHCBMOKOJICCHOfO 

JlBl1)1(11TCJJ5I c o6o6meHHOH B513Koyrrpyro:H cpe,lI,OH (6e3 113MCHCHWI CBOllCTB cpe,Il,hl ) 

CTapaMeTp CTepeXO,Il, OT MO,Il,CJIH K 

op11rHHaJIY 

JlHHCMHhIH pa3Mep /H = (1,Kl 

)J,11HaMH9CCKHH MOJJ.YJih ynpyroCTH 009Bhl E ,[(H = E /Lw 

KmcpqmQHCHT B5I3KOCTl1 rro9BhI '711 = T/-11 

CTJIOTHOCTh Il09BhI p11=p,it 

y CKOpCHHC CB060,IJ,HOro na)J.CHl151 gll =g.11 

CKopocTh .HBH)KCHHH vii= vM. K1 

Jl,aBJJCHHC )1.Bl1)1(HTCJI5I Ha noqBy PyJJ,.11 = Pyo .. 11 

Bee MamttHhI 2 
GH =GM ·K1 

)J,aBJICHHe B03Jlyxa B rmme PwH = Pw.1·1 

CyMMapHhIM 1<01¢cp11Q11eHT C )l(CCTKOCTH cH = c". K,2 

CyMMapHhIH 1<01¢¢11u11eHT R JJ.CMncp11poBaH115I RH= R\I. K,2 

lfacTOTa KOJIC6aHl1M JH = fw 

ITonyqcnHhie MacmTa6Hhie cooTHomen1151 (CM. Ta6n. I) no3BOJI51T Hail.TH CTeneHh BJIH51HH5! 

KOJICCHblX Jl,B}DKHTCJICH Ha nOqBy Ha CTaJJ,1111 rrpoeKTHpOBaHH51 HOBOH MalUHHbI rrp11 113BCCTHh!X 

IIOKa3aTCJI51X MO,Il,CJIH. 

Jlunparypa 
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168c. 
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BADANIA WIBRO-UDAROWEGO ODDZIAL YW ANIA KOL CIJ\GNIKA NA GLEB~ 
METODJ\ MODELI FIZYCZNYCH 

11Ju. Czigarew, 21N.N. Romanjuk, 11W.M. Mikula 
11Akademia Rolnicza, Szczecin, Polska 
21Bialoruski Uniwersytet Tcchniczno-Rolniczy, Minsk, Bialorus 

Slowa kluczowe: ciqgniki rolnicze, modelowanie maszyn, metody badan. 

Streszczenie 
Z pomoq teorii planowania eksperyment6w ustalono zwiqzki mi~dzy kryteriami 

podobienstwa w postaci modeli regresyjnych pierwszego lub drugiego rz~du i przeprowadzono 
analizy tych modeli. 

Pierwszym kryterium podobienstwa opon ciqgnikowych jest podobienstwo geometryczne, tj. 
podobienstwo wszystkich wymiar6w liniowych, w tym r6wniez wymiar obwodu kola. Drugim 
kryterium jest podobienstwo sil, tj. r6wnosc napr~zen, powstajqcych w nitkach kordu pod dzialaniem 
cifoienia wewnQtrznego powietrza w oponie i jesli opony Sq wykonane z tego samego materialu, to 
r6wniez cisnienie powietrza powinno posiadac takq samq wartosc. 

Otrzymane dla modeli zaleznosci pozwalajq okreslic stopien oddzialywania k6l jezdnych na 
gleby w stadium projektowania nowej maszyny przy wiadomych wartosciach wskainik6w modelu. 
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