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Caterpillar vehicles are maintained in more difficult
conditions, than wheel. It puts more rigid requirements to
characteristics and layout of their suspension. It should
ensure necessary smoothness of a course of a vehicle and
the limited dynamic loads at significant speeds of motion
on a cross-country terrain. Such requirements are ensured
with the suspension with nonlinear communication
between moving and restoring force. Simultaneously with
nonlinearity of the elastic characteristic of the suspension
there are significant difficulties of analytical research of
dynamics of a probed vehicle. In work, for sedate or close
to it of the communication law between restoring force
and moving, the mathematical model of longitudinal-
angular oscillations is constructed. The technique of
construction of the analytical solution of system of the
nonlinear differential equations which describes dynamic
process of a vehicle is developed for the analysis of effect
of main specifications on dynamics of the process. The
technique is based on the usage of periodic Ateb-
functions at construction of the asymptotic solution of the
indicated equations. It allows to receive ratio convenient
for the analysis that laws of change of main specifications
of vertical and longitudinal-angular oscillations describe.
The settlement relations received on the basis of
analytical investigations show:

— To ensure necessary comfortableness of probed
vehicles the suspension with communication
between force and deformation in the form of the
sedate law provided that a parametre of
nonlinearity more than 1 can;

— As to characteristics of dampers the necessary
vibration damping ensures the nonlinear law of
velocity function with a parametre of nonlinearity
more from 2.

The developed technique in the following can be the
basis for research of more difficult and important case -
researches of forced oscillations
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Buxopucmosgyrouu acumnmomuuni memoou Heniniiinol
Mexaniku 'y noeOnanui i3 nepioouunumu Ateb-gyuxuinmu
nofyooeano nepuie HAONUNCEHHA PO36'A3KY  CUCHIEMU
ougepenyianvrHux pieHAHb, AKA € MAMEMAMUYHOIO MOOENIO
N03006J1CHbO-KYMOGUX KOMUGAHL MPAHCNOPMHUX 34C00i86.
Ompumani max 36aHi PIGHAHHA Yy CHMIAHOAPMHOMY UNAOI
6U3HAUAIOMYb  6NIUE  2EOMEMPUYHUX MA  OUHAMIYHUX
napamempie niogicku Ha NO3008J1CHLO-KYMOGI KOJIUSGAHHA
mMPAHCnOpmHuuUX 3acoois.

KorouoBi cioBa— TpaHcropTHi 3aco0M, MaTeMaTH4Ha
MOJieNlb KOJIMBaHb, HEJIHIMHI KONMBAaHHA, NPYXKHa IHiJBicKa,
aMIUIITy/a, YaCTOTa KOJIMBaHb.

l. BcTtyn

Y poGoti po3po0JICHO METOMUKY JOCTIPKCHHS BIUTHBY
HENIHIHHMX ~ XapaKTepUCTUK INJBICKH, TapamerpiB i
KOMIIOHOBKM Ha JMHAMIKYy TYCEHHYHHX TPaHCIIOPTHHX
3aco0iB (I'T3). I'T3, sik mpaBuIIo, EKCILTYaTyIOThCS Y Habarato
CKJIaJHIIIMX YMOBAX HiX KOJICHI TpaHCHOPTHI 3acoou. Tomy
II0/I0 XaPaKTEPHCTHK MiABICKH Ta 1i KOMIIOHOBKH CTABIISITHCS
HabaraTo >KOPCTKIiIll BUMOIM: BOHA TOBMHHA 3a0€3MCUHUTH
HaJISKHY IUIABHICT XOMY IPY 3HAYHHX MIBHAKOCTAX PYXY MO
nepeciueHii  MiceBocTi Ta 3a0e3redyBaTd  OOMEKeHi
JIMHaMIivHI HABaHTAKEHHS Ha eKinax. Sk nmokazaHo B [1], Taki
BUMOTHY INJBICKa 13 KJIACHYHUM JIHIHMM 3B'S3KOM MDX
TIEpEMIIlIEHHsIM Ta BiHOBIIIOIOUOIO CUJIOIO He 3a0e3medye.
Tomy, y IociiDKyBaHUX TPaHCIIOPTHHX 3aC00aX BHKOPHCTO-
BYIOTH MiJIBICKY 13 HENIHIHUM 3B'S3KOM MK BiJJHOBITIOIOUOO
cwiorw Ta gedopmariero. B Toil ke dac, aHaNITHYHE
JIOCITIJDKEHHS TMHAMIKH IIMX MAIlIWH 3 ypaxXyBaHHSM HeJliHik-
HOI XapaKTePUCTHKHU MIJBICKK € CKJIAJHOK MaTEeMAaTHIHOIO
3amavero. YucenbHi )k MeTonmy 1i po3B'S3yBaHHS HE 3aBXKIH
JIAI0Th 3MOTy TIPOAHAIN3YBATH BIUIUB BCHOIO KOMILIEKCY
CHJIOBHX Ta T€OMETPUYHUX MapaMeTpiB Ha IUIaBHICTH XOmy. 3
OIJIsly Ha BKasaHe, aHAIITHYHE JIOCITIKEHHS PIBHSHb, SIKi
OIMICYIOTh KonuBaHHA [ 13, € akTyaJIbHOIO 3a/1a4eto.

[l. MocTaHoBKa 3apavi

Y poboti [1] mokazaHo, 1o 3a HETIHIHHO-NPYKHUX
XapaKTEPUCTHK ITBICKH IT03I0BXKHbO-KYTOBI KOIUBAHHS
KOPITYCY MOKHA ITPUBECTH JI0 BUIIIAIY

Mg+ i+, )i =Mg-
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Baru
okpemux enementiB ['T3, ¢ (Diiidéfé)
XapaKkTepu3ye  HEIiHIfHY

eneMeHTiB, R (; , 2)
neMIiyBanbHi XapaKTEepUCTUKU aMOpTHU3aTOPIB,
K . .
|.,2’, Z - mapamerpw, siKi XapaKTepU3YIOTh PO3MillleHHS
€JIEMEHTIB IiJBICKY Ta X CTaTU4HI Aedopmariii.
Ipumimka. OxpeMuil BUNAJOK BJACHUX BEPTUKAIBHUX
konuBaHb koprycy I'T3 posrnsaascs B [2], Ae moka3aHo, 110
HaJleXXHY IUIAaBHICTh XOmy 3a0esmedye ImijiBicka i3
HEeJiHIHHUM 3B’ S13KOM MiX JeopMalli€ro Ta BiJHOBIIIOIOYO0

cunoro urnsny: F =c¢ z

TakuM YMHOM 3ajaya IMOJATa€e y MOOYHOBI 1 aHami3i
HaOIMKEHOTo PO3B'sA3KY AudepeHiaIpHux piBHsHb (1) 32

YMOBH, [0 IPY)KHa  XapaKTEPUCTUKA  IiJABICKU
OITUCYEThCS ~ CTENEHEBOO abo0 OJM3BKOIO 0  Hel
3aJIEXKHICTIO.

[lll. MeToauka po3B’a3yBaHHS

[pu 3HaXOMKEHHI PO3B'S3KY AU(EPEHIIIAIBHIX PIBHIHB
(1) 3a ymOBH, 1O ITiJBiCKa Mae HaBEAEHY BUIIE XapaKTep-
puctuky, OyneMO BBaKaTH, L0 MaKCHMalbHI 3HAueHHs
JIeMryBaJbHUX CHJI € MajJUM{ y TIOpPIBHSHHI 13 BiJHOB-
JIOIOYUOI0 CWJIOK IPY)KHHUX eneMeHTiB. Lle nosBonse i
NoOy/I0BU PO3B'SA3KIB HABEICHUX TH(epeHIiaIbHIX PiBHSHD
BUKOPHCTaTH acCUMITOTH4HI Meroau KpuoBa-boromoodosa-
Mutpomnonsckkoro (KBM) [3] y noenHaHHi i3 nepioquHAMA
Ateb-pynkmissmu [4-7]. Po3s'si30k He30ypeHoi cuctemu (1)
BUPaXaEThCs Uuepe3 BKazaHi QYHKIT y BUTIISII
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KyTOBUX KOJIMBaHb, {,,Y , - TOYaTKOBi (asmu.
[IpencraBieHi CITiBBIAHOIICHHS MTOKA3YIOTh, 1[0 BXKE Y

He30ypeHOMY BUITAJKY BiacHi konuBaHHA T3 3anexath

Bil aMmIUnTymud. B 1boMy, a TakoX B Tili OCOOJHUBOCTI
JMOCTI/DKYBAaHUX CHCTEM, IO IS HEl HEe Mae MICII

NPUHIOUI  CYNEepro3ullii, MOB's3aHi

MOAAJIBIIOrO X IOCIiIKEHHSI.
BrumB HenmiHIMHUX XapaKTepucTHK aeMmidepiB Ha

JIMHAMIKY TIPOLECY BU3HAYAETHCS CITiBB1THOIIEHHIMHU

OCHOBHI TpYIHOII

‘;? f(a.9), 3: = f,(a.q) o)
w,(a)=w,(a)+ f,(aj ). W (@)=W ( )+ f,(aj). ©

ne f, (a,j ) i =1,2,3,4 — Bimomi (YHKIIii, IO BU3HAYAIOTHCS
yepe3 INpaBi YaCTUHH CHCTEMH IH(EpeHIiaIbHUX PIBHSIHB,

W, (a), W (a) - BNACHI YacTOTH BEPTUKATBHUX i

TI03JIOBYKHBO-KYTOBUX KOJIMBaHb 30ypEHOi CUCTEMHUL.

CrissigHonieHHs (4), (5) B KOMIUIEKCI IalOTh 3MOTY
MPOaHaJi3yBaTH BILTMB KOMIIOHOBKH Ta XapaKTEPUCTUKU
MiJIBICKU Ha KOJMUBaHHS Koprycy ['T3.

BucHoBOK

OtpumaHi y poOOTi CIiBBiTHOIIIEHHS, SIKI BU3HAYAIOTh
AUYX 1M0370BKHbO-KYTOBUX KOJWBaHb IMOKA3yIOTh, IO
OUThIIMX  3HAYCHb AaMIUNITYAM  KOJMBaHb  MEPiof
BEPTUKAJIbHUX Ta KYTOBUX KOJHMBAaHb € MCHIIIHM.
[IIBuaKicT, 3aTyXaHHS BJIACHUX KOJHUBaHb € OLIBIION
JUTS T JIBICOK 13 OLTBIIT dKOPCTKOK XapaKTEPUCTHKOIO.

Hapemene  Bumie — ciayryBatume — 0a3oro
JIOCTIIPKCHHI BUMYIICHUX KonuBaHb ['T3.
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