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30ipHUK HAYKOBHX Npanb Y KPaiHCHKOI0 Aep:KaBHOI0 YHIBEPCUTETY 3aJi3HHYHOI0 TPAHCTIOPTY

Kniouogi cnosa: ucoxow8uoKicHull pyxomuii ckiao, KOIiCHI napu, petiku, npo@iib KoueHHs.

C yeenuuenuem ckopocmetl 08UNCEHUS, C POCIOM 00bEeMO8 U HOMEHKIAMYPbl NEePeso3UMbIX
2py308, A maKakce ¢ pazsumueM NaccaiCupcKux nepeeo3ok Haspena HeobxooumMocms 8 npogedeHuu
IKCNEPUMEHMATIbHBIX U MEOPEeMUYecKUX UCCIe008AHUU  NPOYecco8, NPOUCXO0AWUX — NpU
83AUMOOeUCMBUU NOOBUNCHO20 COCMABA U NYMU, C Yelblo obecneyeHus 6€30nacHOCmu 08UINCEHUs,
VOO0B71emBOPUMENbHBIX OUHAMUYECKUX KAYeCmE IKUNANCEl U COXPAHHOCMU NePe8O3UMbIX 2PY308.

Knrouegvie cnosa. 6vicOKOCKOPOCMHOU NOOBUICHOL COCMAB, KOJNECHble Napbl, pelbCol,
npogunbL Kamanus.

With increasing speeds, with increasing volume and range of goods transported, as well as
with the development of passenger traffic there is a need to conduct experimental and theoretical
studies of the processes occurring in the interaction of rolling stock and track, in order to ensure
traffic safety, satisfactory dynamic qualities of crew and safe delivery goods. These studies on
various aspects of the rolling stock and the way of interaction over time, began to be formed as a
separate branch of science. Most of them were devoted to the choice of the profile of the wheels of
wheelsets rolling stock. Attempts to unify the profile to normalize some of its elements, primarily
affecting the traffic safety have been many times. In order to reduce lateral wear of rails and wheel
flanges undercut it was made complex investigations, mainly experimental, for the study of the
wear of the wheels and tires of finding a rational profile wheels. It should be noted that the
development of profiles of wheels used analytical methods of research, field experiments and
performance monitoring, which did not allow sufficient detail to investigate the effect on the
profile of the dynamic qualities of the crew and the wear characteristics of wheelsets and rails. At
the present stage of development of theoretical methods for the study of dynamics of railway
vehicles and their interaction with the way and means of computing and measurement technology
capabilities to find the optimum combination of wheel and rail profiles have grown immeasurably.

Keywords: high-speed rolling stock, wheel sets, rails, riding profile.

Beryn. Iicist BBeeHHS B €KCILTyaTaIlito
BHUCOKOMBHIKICHUX m0i3aiB “Cancan” 0Oyno
BUSBJICHO, IO B KOHTAaKTYIOYMX 30HaX
MOBEPXOHb KOYEHHS KOJIIC KOJIICHUX Hap 3
perikamu € uyucineHHi BuOoinu. HacrymHi
MeTtanorpadiyHi  JOCTIIKEHHS MEXaHIYHHX
BJIACTUBOCTEH MeTay Nne(PEeKTHUX KOJIICHUX
map y 30Hax BUHHKHEHHS BHOOIH TOKa3aiH,
mo JeeKTH Ha TOBEPXHIX  KOYCHHS
KOHTaKTHO-BTOMJTFOBATBHOTO  TTOXOJ[KCHHS,
YTBOPEHHS SKUX BIIOYBA€ThCS BHACIIJIOK
1HTEHCHUBHOT IUIACTUYHOL nedopmartii
MOBEPXHEBOTO IIApy W PO3BUTKY B HBOMY
YUCJICHHUX MIKpOTpIilMH. BiacyTHicTh Yy
MMOBEPXHEBOMY IIapi TapTiBHUX CTPYKTYpP

TUILY MapTEHCUTY 171 CIIPSIMOBAHO]1
MO3JIOBXHBOT  Aedopmariii  ToKaszaio, IIo
YTBOPEHHS  MIKPOTPILIIMH HE BUKIUKAHO

MIPOKOB3YBAHHIM KOJIIC KOJIICHUX Tap IO
peiikax mpu pyci B peXHMax TATH W

rajibMyBaHHI. ByB 3poOjeHuil BUCHOBOK, IO
IHTEHCHUBHA IUIaCTUYHA nedopmartis
MOBEPXHEBOTO I1apy, PO3BUTOK Yy HBOMY
MIKpOTPIIUH 1, SK HACHIJIOK, YHCICHHHX
BUOOTH  BHUKJIMKaHO  BY3bKOIO  30HOIO
KOHTaKTyBaHHS TOBEPXOHb KOYCHHS KOJIiC,
10 € PEe3yJbTaTOM B3aeMOJIii MpodiIiB KoMl i
pEHOK.

[TominmenHss XapakTepy pyxy eKimaxy
MOXIMBO a00 3a paxyHOK KOpPEKTYBaHHS
nmapamMeTpiB ekimaxy, abo 3a JOMOMOTOI0
po3poOiieHHss HOBOro mnpogiro koneca. B
EKCIUTyaTOBAaHOMY PYXOMOMY CKJIaJi 3MiHa
HOro IKOPCTKICHMX TIapaMeTpiB  BHMarae
3HAYHMX BUTpaAT 3aco0iB 1 yacy, Ha BIIMIHY
BiJl MEPETOYYBAaHHS KOJIC KOJICHHX Map Ha
HOBUM MPOd1Ib, OCKUTBKA 00TOYYBaHHS KOJIIC
€ 3BUYAifHOI0 TEXHOJIOTIYHOIO OTEpaLi€l0 Mpu
eKCIUTyaTarlii BCiX BUJIIB PyXOMOTO CKJIATy.
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AHajdi3 ocTaHHIX JochimkeHbL i
nyOaikamii. 3a ocraHHI Yac poOOTH
0araTboX aBTOpIB NPUCBAYCHI MUTAHHAM
3HOCY PEHOK 1 KOJIC KOJICHUX map, a TaKoxX
po3pobnenHio  mpodimo  komic. OcHOBHa
CIIPSIMOBAHICTh BITYM3HSIHUX JOCTIKCHb —
3HIDKEHHS 3HOINYBAHHS KOJIC BaHTaXHHUX
BaroHiB 1  JIOKOMOTHBIB.  Po3polGieHHto
npodiTiB KOJIC sl MBUAKICHOTO H BUCOKO-
IIBUIKICHOTO PYXOMOTO CKJIaAy MPHUILIsIacs
HE/IOCTAaTHS yBara y 3B'3Ky 3 BiJCYTHICTIO
BHCOKOIIBHJIKICHOTO PyXy Ha YKpaiHChKUX
3aJI3HUISIX 10 HEaBHBHOTO Yacy.

Busznauyenus MeETH Ta 3amavi
AocaizkeHHsl. METOr0 JOCTiIKEHHS € aHali3
npodiar0  TMOBEpXHI KOYEHHS KOJIC IS
BUCOKOILIBUIKICHUX O13/11B ITIAT
«YKp3amizHHI», 1o Oyae 3abe3nmedyBaTH
npodir Mik 00TOYYBAaHHSIMH KOJIIC HE MEHIIEe
200-250Tuc. kM, IO BIAMOBIAAE CEPETHHOMY
npobiry moi3liB TAKOro THUITY 33 KOPIOHOM,
0e3  yTBOpeHHs BHOOIH OpaKyBajIbHOTO
po3mipy mpu  30epekeHHI  JAMHAMIYHUX
BJIACTUBOCTEH  BaroHiB y  MeXkax, 0
BCTaHOBJICHI HOPMAaTUBHUMHU BUMOTaMHU.

OcHOBHA YacTHHA JOCJHLKeHHA. Y
TEOPETUUHUX JIOCIIIJDKEHHSIX IIMHAMIKHA
eKimaky sSK OCHOBHI KpuTepii  OIlIHKH
BUKOPUCTOBYBAIHMCS HOPMOBaHI TOKAa3HUKHU
OLIHKKA JHHAMIYHHMX SKOCTEH ekimaxy [1],
BIAMOBIAHICTE SKUM € OOOB'SI3KOBOIO IS
TATOBOTO PYXOMOTO CKJIQAy, NPU3HAYEHOTO
JUTSL €KCIUTyaTallii Ha BITYM3HSIHUX 3QTI3HUIISX.
Jlo HOPMOBaAHMX TOKAa3HUKIB HAJICKATh.

1. Koeoimient 3amacy CTifiKoCTi MpoTH
CXOMy Kojeca 3 peHoK, Mo sBIsLE COOO0I0
BiJTHOIIICHHS TEOPETUIHOTO 3HAYCHHS

nanpsmuoro sycumns (Y,) 10 BepTUKAIbLHOT
CHJIM B 30HI KOHTAKTy Ha KoOJIeCi, 10 Hallrae
(P,), mo itoro mociigHOro 3HaYEHHS:

A=Y, 1P). [(V,/P)y, @

e TEOPETUIHE 3HAYCHHS
(Yn /P, )m =1/ (Ctgy+ ,u) OTPUMAHO 3 YMOBH
CTaTUYHOI PIBHOBAru KOJIICHOI Mapu B peiiko-
Bl KOJIIi B MOMEHT, KOJIM 30HAa KOHTaKTy Ha

OJTHOMY 3 KOJIC KOJIICHOI mapu nepedyBae Ha
KOHIUHIM YacTWHI TpeOeHs, 1 KoB3aHHSI abo
MICEBJOCKOB3aHHS MAlOTh MiCIle TiJTbKA B
MOTIEPEYHOMY HANPSMKY YCepEAUHY KOJTii;

M 1 )y — BIANOBIMHO KOe(DIIiEHT TepTs i
KYT HaXHJTy TpeOeHs 10 TOPU30HTY.

2. TlokazHuk TJIABHOCTI xony,
OOyMOBIICHUII METOAMKOI, HABEICHOK B
OCT 24.050.16-86 Baronum macaKupchbKi.
Metoarka BU3HaYCHHS TUIABHOCTI XOIy».

3. Pamni CUITH - MOTIEPEYHi
TOPU3OHTANIBHI CHJIM, L0 AIIOTh Ha KOJICHY
napy 3 60Ky 00pecopeHHX Mac eKimaxy.

4. KoediieHTH BepTHKAIBHOT JUHAMIKU
B TEpIIOMY W Jpyromy Inadisx pPecopHOro
MiBIITYBaHHS; BU3HAYAIOTHCS SIK BiTHOIICHHS
OTPUMaHOTO B pO3paxyHKax abo
eKCIEpUMEHTI  JUHAMIYHOTO TPOTHUHY B
JaHOMYy 1a0yii  MiABINIYBaHHS O  HOTO
CTaTUYHOTO 3HAYCHHSI.

Kpim HOpMOBaHUX KpUTEpiiB OINIHKH, Yy
TEOPETUYHHX JIOCIIKCHHSIX BUKOPHUCTOBYBA-
JIUCS TIOKAa3HUKH, 1110 JIO3BOJIIOTH TPU aHaTi31
pe3yabTaTiB  BUKOHYBAaTH OUIbII  TITHOOKY
MOPIBHSJIbHY OIIHKY BIUIUBY JOCIIKYBaHHUX
npodiTiB KOJIC KOJNICHUX Map Ha IUHAMIKY
eKinmaxy. 30KpemMa JAO0AaTKOBO PEECTPYBAIUCS

MOTEepeyHi  TOPU3OHTANBHI  CWJIH,  WIO
XapaKTEepU3yl0Th  3CYB  PEHKO-IIMaIbHUX
PEIITOK, CHIIH, 110 BiJIHOBIIIOIOTb,

HalpaBJsAlOTh, 1  KyTH  HaOiramHs 3
ypaxyBaHH]IM KPHUBHM3HHM KOJii, 00yMOBIIEHO]
HEPIBHOCTSAMH KOJIii B TUIaHI, BEPTUKAIbHI U
MOMEpPEeYHi  TOPU3OHTAIBbHI  NPHCKOPEHHS
Ky30Ba B 30H1 IIIBOPHEBOTO By3J1a i y cepeaunHi
Ky30Ba, KYyTH IIOBOPOTY BI3KiB BiJJHOCHO
Ky30Ba B TOPHU3OHTAIbHIN IUIOMMHI W KYTH
MOBOPOTY Ky30Ba ¥ Bi3KIB BIJHOCHO BIACHHX
BEPTUKAJIBHHUX OCEH KOOpAMHAT.

[Tpu BuKOHaHHI JaHOT pOOOTH MaeMO 3a
MeTy OOIpyHTyBaTH Npo(diib Kojeca, SKUN
3abe3mneuye TUHAMIKY eKiMmaxy, 110
3aJI0BOJIbHSIE BUMOTH HOpM Oe3mneku [1], o i
BUKITIOUA€ MOMIMBICTh BUHUKHEHHS Je(EeKTIB
4yepe3 BTOMY Ha TMOBEPXHI KOYEHHS KOJIC, a
TAaKOXX HE MOTpedye OOTOYYBAaHHS KOJIICHUX
nap Ha npobiry He MeHme 250 tuc. kM. OTxe
HEOOXiqHO oOpaTu KpuTepii OLIHKH, IO
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JO03BOJISIIOTh ~ PO3PAaXYHKOBHUMH  METOIaMHU
CIIPOTHO3YBaTH 1HTEHCUBHICTH 3HOITYBaHHS i
3MiHy (opMu mpodimo Kojeca i moTiM i3
nBoMa ab0 TphOMa 3HOMIEHUMHU MPOPLIIMU
KOJIIC BHUKOHAaTH pPO3PaxXyHKH 3  OLIHKHU
IUHAMIKA eKimaky Ha  BIIMOBIJAHICTH
HOPMATHUBHUM BUMOTaM.

Y TexHiuHIA JiTepaTrypi B  SKOCTI
TEOPETUYHOTO KPUTEPI0, IO J03BOJIAE NATH
SKICHY  OIlIHKY  3HOIIyBaHHS  KoJeca,
NPONOHY€EThCST  (DakTOp  3HOUIYBaHHA. 3a
(dakTOop 3HOIIYBaHHS MNpUHHATA PoOOTa,
3aTpadyBaHa Ha MOAOJAHHS CHJI TEPTS B 30HI
KOHTAaKTy MpU pPyCi eKimaxy. 3HOIIyBaHHS
KOJIIC KOJNICHUX TMap 1 peloK MoB'A3aHui
TOJIOBHUM YHHOM 31 3HOIIYBaHHSIM TpeOeHs
KoJsieca i 614HOi TOBEPXHI T'OJIOBKU PEHOK, 110
JIMITYIOTh TIOJIAJIBITY €KCITyaTaIliio KOJIICHUX
nap 1 peiok. Y 3B'A3Ky 3 UM OlIbIIa YacTHHA

pobiT, TOPUCBIYCHUX  I[bOMY  TMHUTAHHIO,
NPONOHY€E JUIA  SIKICHOI  OIIHKK  (hakTop
3HOIIIYBaHHS, TPUB'I3aHUHN 10 WX 30H. Tak, y
poborax [2, 3, 4] y sxocti dakropa
3HOIIYBAaHHS MPOTIOHYIOTHCSI BUPA3H
® =Y, /R, 7
@ =Y, ux/ Rsinycosy, (3)

@ =Y uhs/2n(r, +Ar)sing,  (4)

ne Y, — HanpsiMHE 3yCHJUIS;

¥ — KyT Haxuity TpebeHs 10 TOpU30HTY;

R —paniyc kpusoi,

U —KoeiIieHT TepTs;

X — BIJICTaHb BiJl IIEHTpa MOBOPOTY Bi3Ka 110
KOJIICHO1 TIapH;

AS — xoB3aHHS KoOJieca BIJIHOCHO PEUKH B
TOPU30HTANBHIHN TUIOIIHHI;

Ar — 30iIpIIeHHS paniyca B o0macTi
KOHTAKTYy.

3 HaBEJICHUX BHIIIC dakTopiB
3HOIIYBaHHS OUTBII JIOTIYHI MEPIIUi 1 APYTHiA,
y SIKMX CHJIa T€PTs BU3HAYAETHCS BUXOISIUH 3
HopmanmbHOro THCKY (Y, /Siny) 'y 3oHi

KOHTakTy. Takox  MalTh  BIAMIHHOCTI

BiTHOCHI KoB3aHHs. Haspaui Bumie Qaxropu
3HOIIYBAaHHA OynMM TpU3HAYEHI s SIKICHOI
OLIHKMA 3HOIIYBAHHS CTOCOBHO pPO3pOOJICHOT
Ha TOM mepio Teopii (METOAMKY) BIIMCYBaHHS
3aJI3HUYHUX eKINaxiB y KpuBi. Y JEIKHX
poboTax HaBOAATHCA (DAKTOpU 3HOIIYBAHHS,
He OOMEXyBaHI MEBHOIO 30HOIO Mpodimo. Y
TaKuX poOOTax y sKOCTI pakTopa 3HOITYBaHHS
MPOTIOHYETHCS BUPA3

@ =Nuw, (5)
ne N,4,00 — BIANOBITHO HOPMAIBHUN THUCK,
Koe(ilieHT TepTs i BiIHOCHE KOB3aHHS B 30HI
KOHTAKTY.

Y poborax [1] 1 [6] daxTopu
3HOIITYBAHHS MAlOTh BHUTJISIT
@ = OAS/J / /UO ' (6)
@ = dsk K, K k., )

e 0 —MATOMHMA TUCK B 00J1aCTi KOHTAKTY;

M, — cepeqHe 3HaueHHs Koe(ilieHTa TepTs
B eKCILTyaTarlii;

| —xoB3aHHs KoJIeca 1o peii;

kk,K k — 6e3po3mipHi koedirieHTn, o
BpPaxOBYIOTh 3HOCOCTIHKICTh Marepiany pernok
i Kojic, 3MamieHHs W T.m. (BU3HAYAOTHCS
EKCIIEPUMEHTAIIBHO).

Omnak 11 QakTtopu  3HOIITYBaHHS
BUKOPUCTOBYIOTHCSI B YHCTO ITOCTAHOBOYHOMY
IJIaHl ¥ HE MOXYTh OyTH BUKOpHCTaHI 0Oe3
JOOTIpAIIOBaHHS.

@dakTop 3HOIIYBaHHSA, IO JO3BOJISE
oJepKaTh HaWOLIbII TMOBHY U OO0'€KTHBHY
SKICHY 1H(GOpPMAIIiI0 TIPO 3HOIITYBaHHS, NTaHUK
y poborti [5]. Le#t ¢akrop 3HOUIYBaHHS €
TO0OYTKOM CHJIM TEPTS Ha BITHOCHE KOB3aHHS B
obmacTi  KOHTakTy, TOOTO 3a  (hakTop
3HOIIIYBaHHS TpUHHATa po0OoTa, 3aTpadyBaHa
Ha TOAOJAHHSI CHJIM TEepPTSd HA OIUHUIIO
NOBXHHH. Bupa3 mns Bu3HaueHHs (akTopa
3HOIITYBAaHHS Ma€ BUTJIS

@, =Fld,, ®)
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ne Fly i d
KOB3aHHS, IO BHUHUKAIOTH IPU B3a€MOJIi

KOJIICHOI Tapu 3 PEHKOBOI KOJIE 3a
HasBHOCTI onHiei abo aBOX oOmacreit

— CWIM TepTs U BiJHOCHI Cnin 3a3HAYUTH, 110 00JTiK
BEPTHKAIBHOI CKJIaJJ0BOI IIBUAKOCTI KOB3aHHS
CYTTEBO BIUIMBAE HAa CyMapHE KOB3aHHSI
KOJIECa BiIHOCHO pEiKH, SIKIIO 30Ha KOHTAKTY
PO3TAIIOBYETHCS HAa BUKPYXKII NpopiuIo i

KOHTAKTY. P .
1oro rpe0eHi.

Y poO3paxyHKax chia - TEpTA Vei HaBeJEH] BUIIIE bakropu
(bYHKHlOH?UTBHO 3aIeKUTh  BII  BIJHOCHOI 3HOIIYBAaHHS HOCATH SIKICHUM XapakTep 1 He
IBUIKOCTI KOB3AHH, 00YMOBIICHOT TI0 TPHOX JIO3BOISIOTh  OCPXKATUH  KUIBKICHY OLIHKY
KOOpJMHATaX, 1 HOPMAJIBHOTO  3YCHILIA, sHolTyBaHHA mpodito Kosic [6].
OOYMOBJIGHOTO 3 ypaxyBaHHSAM JMHAMIKA
eKkimaxxy. BiZHOCHE KOB3aHHA BHM3HAYACTHCS Bucnosku 3 AOCJTi/IZKeHH S i
4epes BiIHOCHY IIBUKICTh KOB3aHHS: NePCHEeKTUBH, MNOAANBIIMIA PO3BHTOK Y

AAHOMY  HampsiMKy. bByau  po3misHyTi

o =S / =h[AV/ =AV/ —£, (9) HOPDMOBaHI Ta TI03aHOPMOBAHI IMOKa3HHKH

S hV V I OLIIHKK JMHAMIYHUX SIKOCTEH eKkimaxy. 3

METOI0 OOIPYHTYBaHHS Mpo(duI0 Kojeca, 1o

ne AS, S— KOB3aHHS Koleca, M, 1 KOJIisi, HUM 3a0e3neuye JUHAMIKY eKinaxy Ta

3aJI0BOJIbHSIE BHUMOTH HOpM Oe3mneku, Oyio

o0paHO KpHTepii OIIHKH, IO JI03BOJISIIOTH

PO3paXyHKOBHMH METOJAMH CIIPOTHO3YBATH

IHTCHCUBHICTh 3HOUIYBaHHS # 3MiHYy (opmu

npodiaro Kojeca ¥ BUKOHATH PO3PaXyHKH 3

OILIHKU JMHAMIKH €KilaXy Ha BIAMOBITHICTH
HOPMAaTHBHUM BUMOTaM.

MPONJICHA, M;
AV, , V — abcomtoTHa MBUJKICTh KOB3aHHS,

Mm/c, 1 MBUIKICTh PYXY eKinaxy, m/c;

h —Kkpok po3paxyHKiB;

| — mepmia # nmpyra o0nacTi KOHTaKTy Ha
KOJIEC1 KOJICHOT mapH.
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