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Abstract: Based on the prediction method for the coexistence
of the rail rolling contact fatigue (RCF) crack initiation and
wear growth, the influence of track geometric irregularity on
wheel-rail contact position distribution, rail wear, and fatigue

damage were taken into consideration. The distribution
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probabilities of wheel-rail contact positions on the rail were
introduced to disperse the wear and fatigue damage
accumulation in the rail. The conclusion shows that the
distribution range and probabilities of the wheel-rail contact
positions will change with the wear growth and profile
evolution influenced by the track geometry irregularity. Then
the scope of the wear on the rail surface and the fatigue
damage inside the railhead will widen and the damage rate will
be reduced. For the 75 kg/m rail as the high rail in the curve
of 800 m radius in heavy-haul railway, the growth rate of the
average wear is 3.813 1 ym « 107* cycles before RCF crack
initiates and the crack initiation life is 318 292 cycles. The
growth rate of the average wear and the crack initiation life
predicted by the above method are about 15. 92% lower and
about 14. 66% higher than those predicted by the method
without considering the track geometry irregularity
respectively. Moreover, the crack initiation position is a little

farther away from the rail center.

Key words: rail; wheel-rail contact; rolling contact fatigue;

wear; track geometry irregularity
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Fig.1 Prediction method for coexistence of crack

(1) WS- BRI R R T B
HIA)

@) BT B TFHE

initiation and wear growth

3 A O A 7 S B RE fr  FBS RE t
AREAS 52 A7l B 5 5 0501 R 5 B 97
SR 5 B L TUA 2 2 S5, ]
TLTE R0 R AR B U AR B LA
S G4 2 BB LR IR B,
1.2 HUEJUAR RIS AR SR T

SR FIZ RSN 1240 Simpack. 2 . % 5 L3
A, LR L S | S RoE L T N
{5 FCP A R LM BRER, AU J 75 kg -
BRI ELAR SR HLERE 2K 22 800 m,
AR TN 52 0 5 T 28 A TR O
SRXIBTHERT , FB RS A LA 20 R L Ah 4R
SR il 5 130 8 B 2 A8 AL 0 55 W P 2 . P
e A TE (L SR B30 60 B A TE 0 B

35
E 30t
~
i ol | ‘
]ﬁl?ﬁ'] 25 Ui | “‘ ‘ ‘ ‘\ | ‘ ‘
H_ ‘ I ‘ ‘ | I Ll ‘\ i
SRR A0
3 20 ‘H “‘ “‘ ‘h“\‘ ‘\‘ |
E us i fMANN, M“ I i M‘ “M‘M
ﬁ l f |
10
0 20 40 60
B T8 /s
a F—RIEEE
£ 301 . el .
E | STt 2
b 25F = T PR Y _'_'_
i : --‘ - W =2 " e am
B 20f el STEERL B Te T
%ol bR e .-"‘-.;-"._H_é
2 A g et Ahi
g 10 et u-%"lh’ A -
ﬁ 5 1 1
0 20 40 60 80 100
TR /s
b SheTE RSN b B S AL B A
251
=
s 20F
=
£ 15+
R
ﬁ 10F
:E|
& St
#
O 1 1 J
—40 -20 0 20 40
B R AN T R ~F/mm
c SMRFEMAR H AL A S A

B2 #HEILAARFIRSEARER ST
Fig.2 Change of wheel-rail contact position caused by

track geometric irregularity
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geometric irregularity
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growth considering track geometry irregularity
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Tab.2 Rail wear growth rate with and without track geometric irregularity
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