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Kupunpuyk, O. A. TeopeTwuHi MOCTIHKEHHS TOPHU30HTAIBHHX KOJHMBaHb BaroHa, SKHif
o0J1aTHaHO KOJIICHUMH IapamMu 3 HesaJekHuM obepTanHsM kodic [Theoretical Research of
Lateral Oscillations of a Railway Vehicle Equipped with Independently Rotating Wheels] / O.
A. Kupunpuyk // Bicauk ceptudikarii 3amizangdoro Tpancmopry. — 2019. — Ne 02 (54). — C.
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TEOPETNYHI JOCJIIKEHHSA 'OPU30OHTAJIBHUX KOJIUBAHDb BAI'OHA,
SIKUHA OBJIAJTHAHO KOJICHUMHU MTAPAMMU 3 HE3AJIEJ)KHUM
OBEPTAHHSM KOJIIC

Kupunvuyk O. A., cmapwiuii suknadau kag. «Bazonu ma eazonne zocnooapcmeoy,
JIninpoecvkuii HauioHabHUIl yHigepcumem 3a1i3HUYHOZ0 MPAHCNOPHLY
imeni axao. B. Jlazapana
Anortanisi: CTaTTs NPUCBAYEHA JOCIIKEHHIO OOKOBHX KOJMBaHb Ta OLIHI[ CTINKOCTI pyXy
YOTUPHUBICHOTO 3aJI3HUYHOTO BaroHy, OCHAIIEHOI'O KOJICHUMH IapaMy 3 HE3aJIeKHUM
oOepranHsaM Kodiic. [loOynoBaHO JNiHIAHY MaTeMaTUYHY MOJENIb PYXy MO OpsMiN JUISHIN
KOJIIi KOJIICHOT MapH 3 HE3aJIEKHUM OOEpTaHHAM KOJIIC, IKa MA€ YOTUPHU CTYIEHI CBOOOJIU.
Mopenp 1i€1l KOJIICHOT Mapu OyJia BAKOPUCTaHA B MAaTEeMAaTH4YHIA MOJIEI BChOTO BaroHy, 1110
MpeACTaBIII€ COOOK0 TUIIOBHM 3allI3HUYHUMA TAcCaKUPChKUW BaroH. JJIs OIIHKHM CTIMKOCTI
pPYXy BaroHa BUKOPHUCTOBYBAJIMCS METO/IH JIHIMHOI anredpu. JlocmiKeHo BILTUB IIBUAKOCTI
PYXY, JKOPCTKOCTI KPY4YEHHSI 1 B'I3KOCTI 3'€IHYBaJIbHOIO €JIEMEHTa MK KOJIECAaMHU KOJIICHUX
nap 3 He3aJIeKHUM 00epTaHHAM KOJIIC.
PesynbpTaTi mOCHIIKEHHS MTOKa3yI0Th, 110 KOJICHI Tapu 3 HE3aJeKHUM OOEpTaHHIM KOJIIC 1
B'SI3KUM  3'€IHYBaJbHUM €JIEMEHTOM 3a0e3MedyloTh CTallIbHy TOBEAIHKY BaroHa 3i
mBuakicTio moHany 500 km/ron. B mepcnekTuBi, e TUI  KOJICHOI THapu  MOXe
3aCTOCOBYBATUCS JUIsl BHCOKOILIBHMJKICHOTO 3aJi3HUYHOTO PYXOMOIO CKIIaay, OCKUIBKH
3a0e3neuyeThcss ab0 Mojaiblle 30UIbIICHHS IMIBUAKOCTI PyXy a00 CHpPOLIEHHS XOJIOBUX
YacTHH NpHU 30€pexKeHH] BUCOKOT IIBUAKOCTI.
Knwuoei cnoea: xonicHa mapa, He3ajexHe OOCpTaHHS KOJIC, TOPU3OHTAJbHA JUHAMIKA,
BaroH, KOMI FOTEPHE MOJICTIOBAHHS.

THEORETICAL RESEARCH OF LATERAL OSCILLATIONS OF A RAILWAY
VEHICLE EQUIPPED WITH INDEPENDENTLY ROTATING WHEELS
O. Kyryl’chuk, senior lecturer of department «Car and Car Facilitiesy,
Dnipro National University of Railway Transport named after Acad. V. Lazaryan

Abstract. The paper is devoted to the study of lateral oscillation and the assessment of the
motion stability of a four axle railway vehicle equipped with wheelsets with independently
rotating wheels. First, a linear four degrees of freedom mathematical model of the
unconstrained wheelset in a straight track has been built. The wheelset model was
consequently utilized in a model of the whole vehicle representing typical railway passenger
car. Linear algebra methods were used to assess the stability. The influence of a running
velocity, the torsional stiffness of wheelsets and the viscosity of coupling element between
wheels was studied. Results of this study shows that wheelsets with independently rotating
wheels and viscous coupling element enable stable behaviour of a vehicle at speeds exceeding
500 km/h. Prospectively, this type of wheelset is applicable to high-speed railway vehicles,



because it offers either further increase of running speeds or simplification of running gear
while preserving high speed stability
Keywords: railway wheelset, independently rotating wheels, lateral dynamics, railway vehicle,
computer simulation.
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