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Influence Factors of Railway Vehicle Wheel/Rail Contact Fatigue
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ABSTRACT: With the increase of train speed as well as passenger and freight volume, high-speed rail track is inevitably re-
quired to provide higher level of security, reliability and smoothness than ordinary lines. In order to guarantee these require-
ments of track structure, mechanical properties, usability and overall structural performance of the various track components
shall be much higher than that of ordinary track components. However, a lot of problems are still present in the high-speed rail-
way track. Currently, wheel/rail contact fatigue is the most common problem in the wheel-rail issues. Many domestic and for-
eign scholars have made efforts in study such problem. Locomotive wheel/rail contact fatigue is caused by various factors. Some
common existing forms of wheel-rail contact fatigue damage were pointed out in this article. Meanwhile, influence factors of the
rolling contact fatigue were briefly analyzed. In order to study the fatigue damage generation&development mechanism and in-
fluence factors, generation&development mechanism of various common damages were understood by referring to mass data.
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In addition, the research directions and focuses in this field were introduced and existing technical problems in current

high-speed railway construction were put forward as well. By combining failure mode with wear characteristics, specific meas-

ures were further put forward to prevent and reduce steel rail contact fatigue from aspects including impact of materials on tread,

impact of high speed and heavy load on the wheel/rail contact fatigue, lubricants on wheel/rail crack growth.

KEY WORDS: wheel/rail contact damage; materials; high speed and heavy load; lubricant; contact fatigue; crack growth

o BRI DAL 22 4 a8 4T R P RZ i RE T K
L S AE AR v 5 A M B S A
AR AT B BE I, 50 BVR Sl 55 51 e 1) 2 s ) it
LBt 22 o8k 52 M) A 6 35 il 2 4 W T L PR R IR %
o R R AR AR, (AR AR T KK
WA, Pagiit, eSS s, 9L
PR WL 2R LT, NI EBRA T KER A
W7 %, 2000 4F 10 H 17 H, —#HiMIE3L
FFAE ) 2% 19 v %) 42 7E 185 km/h (143 3 3 5 ity
LB R A M, BN ESE 8 TR
B, dERAEEEEE R . SR T A IR,
R BOE H TANEE 7 5 R B S B, AT LA E
PR EUIEAR e T B A7 B3 51 % 55
2L A

G ZE A v dUE o th R BUUE R, T i
=N SERY R By a E S e N i i = 55 B = I R = LA
BAZ s, NI T B0 A A ek 2R
FE A S A RN 5 0455 L B A A TR R, %
N 7 32 5 U T (R 5 e A 2 38, AT 45 i 57 24
SR BB T i ) B R 2 3] 42 AT Bl A
) SRR 3, B 1 o BN RN AR 5 | R R SR e LA Y
YER AR L, th PR fhim AU, fe8
22 [F0) P 268 iy 0 4 v A 2 I, AN R 32 G 1) T
B BVER A1, 15— MPIER AT, SBUNEL
SRR, IR SR . Wi R, B
A R IURE BRI 57 451453 < A%, L v B i e g 7 R
e ) T A X e A ) R RO A A
VR BN g 25 248 AL B R T
S ELH LUIBVEARIERE R S PERERRAR, IR T 4%
ANFESCRHIR B, DT P2 A WA 2B, E— S 14
i BBUE, B il 57 35145

[ P AMAF 2224 N S50 RN LA Ty TG e 5
T Az 55 VE T 280 A LR EA T T 58, (HR—
RS A 55 A9 SE B AN BE 8 A A 1B
TR Y AR, AR R — b AST4DL R L 52 e ]

Fo DRIHAS R 2 355 X T 04 i S5 450 (LB 2
ARG — S5 16, Xm0 VR B e 55
WG IRTFE e = RGERRTFE IR, TEREBURH 7
Wi Z RGP, d T 0L, WS 0 e
BRAS IR SR 55, JF4R AR L O A DR e A
BRI 2353 LSRR, A SCaR T B0l 424
e 55— S LRSI 2, IR T ROk
AR i ) PP 2 RS U BTN S BOBIFE O ]
1 MR EME SR

X TAE 7 X R AR B s 3, 4%
3 3o — AN /N 2 i TR U 7 A3 2 B, PR
BRI T | B B 7 45 7 A R A 5
PEREEBA — 2 (M L MoK A 2 A DOYHE T 4250 bt
B R U I S S PERE IO , JE S AR
AU BN AN Rk AR BOLIE, Bk iR
ZEAEBROCIR S LM AT | Bl BT A0 B B, Bk
SCHRET & HA 2 340, BROGR T EB Bk H )2 ]
PR 2 e, B T, PR IR e R 3 A
ETF. Rstock 25 ANMBFSE T BRGARSN A IL G ARG
AR, e PR IL 0 T2 55 1 ol A B O A T 5
AR, T U1 PG AARRE B S MR A, e ] 45
A 1) B ' A A 21 D DL EC A0, 2k BRI EG AR 9 60
F TR 25 A 2 T o G, S g i A8
T AEAR R BT RRR R RERE T S 280000 B8 7 A i 5 7
TSR 22 5, 5 A R R BE I, B 250 b
B A RSN, R A BB, AP
AR, E 2R R B e IR B B AN
SNBSS AR R 2 (AR — E R F
R IR 5 b XS AL AN, A% Fe T A T S B
BRER.

Takikawa %5 A\ MWFSE T 4050 4k BEBL K 244
(ORI, S 03 T 2481 T JL 2 A TRl 2 1
Wi, TR AR A PO T ANSYS BAE400T T 225841



- 50 - * W O R

2016 4 11 H

BRI X FE A AN, ) B RE ], $5 4R AR 5
A E X 8 B Al N A B R B2 R, B K Mises
I 7 2 A 50 Rk B SRR R P o R i, i 4
EPPREIA RS FE XS PR b N7 7 B9 o3 A w2 i AN K
74 NP 2R 5 T AR A 5 A R AR g 2%
PERE R PUEIE RITR Sz i EE B e e Z R &R
5% 3% B 7E 5 B0 50 2 A2 S 4 Rk v B8 v o B RN e
IPERE, oI DL A $RE e Y o o ROk S B, (E AL
BRI T B 5 A6 R RE AR R P A AN AR I R 2
T, R MRS 2 He g Si i Mn F &
FEAIG Cr & 5t, RER B Mo B2 =y bRk 5ik B AT 5 46
PERE ; TR R, R RN AR 1 2 B 1 = AIK
X ZEE R AL I A0 B 01 M B B2 AR /DN 5 AR L I s
1R 5 X0 1 A e A R L AR MR NG R . 2 AE TR
e NP T i Je 2 X IR P R S e, A
ST < Nb JGZR AT L4 = 40 0 8 B[R] B ] D)4
NI, 2—FEBEAENEGSIICR, KMk
ai NPV ] MMS-2A (LA i JBE 482 45 i B L T
3 Pk E AR R MB35 U71iMn #4 5L
BEA T VC RIS, i oT L 4 5 o 57 M BE I
AT IE S A3 AT, WFIEEE SRR, PR L b
RS BRI RE R,  AR RR E A
1%, 5 2 607 B BN A0 s 4 o D) 34

TR b o5 0 R R ) TR 3 R R B AE M
B B DN AT SR RA BT S, Al Lz
SRRy 20 % 5 N 4 R (Rl | A R DIV S E i ¢ e e g
PR A =i B B AR R 2% 5T, I Hoim A — 28
FITC R R AR B ARTER B B & 2, XTEREIAR-
BRI B E BT L S AT A A o 7R R B S R
BIRTEE T, AT 448 R WL . Bk .
BRI, R YR B A AR T LU
HBZICHR 5 2R VR S S 55 A w8

2 BESEHXIRYIEMIES M

Bt 25 B Ak s FlL 1 R R, Ak AR A L
SR, REFEAR . KRBT M) /INGEAR 5 e B A
SN S NI g OB R VAN T e L L |
HAEFTHE R T 120 km/h B, AEE S5
0 =2 ) P s i 5 S AN A AT 8 T kg i EL
TE A ZE 1 i shad R v, SR 2 7 A K Y
B, OB IR FE BRI B9 57 | RS AR Rk R

F T A9 I 20 T PR 0 20 B o Ak T TR AR B A
T, SR 57 HE e R IR R, RO
BT F R A 2 — B sl o 25 4
I Bl 5 7538 47 B 4R e e R & AR AR
DLZE F R i g 1 KN, BT DU, B
F2 R 5 W % S B i L

o OGN LI 0 R R A L A 5T, R
FE Al 55 S FR 9 AR TR R b, LS e 2 1]
KRR R, A0 2% 1 s R K AR
Ry, B XA R SR, X SRS E0 S Yk Sk
PR, mARSEERE RPN E, HE LR,
F NN Z 2538 4 MEAIE ST T 48 e fo 57 1) ) A
{EL X P A LB A DE 3 A — . Eadie D TEOMg
IR ) R Bh gz 55 1345 K 22 0 TR Jy 5
AR AR MR B i 7 4E 9 . Dubourg M C
2 NSV hy v sl i 55 S SO R SR DY 32 3 2
PR Sy aed 2R F A, Tk 26 S 85 I B A B U1 1
A X, T SC B \ B ST T AR S 1 g 55 140
50 2 () AR 56 2R, 45 SR 2 WA BRI AN L% 57 6
157 5 B 2 [ AF AR A B SE S S AH R 296 R 2 2
PRI OE 2R ™ B, T A Mk
S 2 R P S WA, B ASUAR X A AN
PG 55 2480 e AT W s 2 Ve L S vk
RN % 57 301005 T LA o 8 ROk iR F 41
o IR AL A R I R 9 57 B I
Ringberg J W B5A Sy, A ek A 9 1 o 0 0L 2 T e 4
SRS KA R, X FHEE, &2
R B A AN R AR IR R I BB R
7, 33X 1l 5 (1) VR Bl Sl 55 — M2 B R IR R 1 ke
5 Rz 57 R0 2 T S Y R 57 o R T ke Y AU 97 57
RSB EF T, Rl B R — AR 1
S, R YR, fE A R B
FW PG . Lundberg % AU SEA7 TR 1m0 F 5
— R A 1 B R I 22 B V) 1 ) BT U R A
Wi — 2RI EBOY TR 0SS s, thT
R 15 R VL, B SUN EAE, f
LS . I B 9T RTE S E W
H— B LT X — i B T BRI ], B 57 75 i
R s R A5 R 9 2 0% 3 3 2L 36 ke Y A
W57, 2T X VR Sh Bz b o5 s AR K, &2
BERINAEM R FE TR | MORHE RS | BE 355, X
S fl 3 0 T A A AR S B 0



a5k 11

B IISE . BRIE A A PR R 55 R D R -51-

HHOO BB A | R R
PURBEAE, X SR AR P B T A AR, T 45
Xt R M 57 R BN I RA o A . PhsE
A NIV 1 ST o e 14 3 T S A1 55 195 2, 3k

50 pm

a v=100 km/h

50 pm

c #h#k161

KRR I ER B 5 1) T, /2 SEM TR LA
115 PR IR A 1T 58 S AL PR 9% 55 SR LY e S R LI L,
T R R AW U 07 B 405 5 A 1) R A
Hw Fr 5B A KER

50 pm

b v=300 km/h

50 pm

d Hh#48251

B 1 AR 5 244 SEM JE F

Fig.1 SEM micrographs of fatigue cracks at rail specimens
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