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Abstract: To address the challenges of severe wheel-rail wear in high-speed trains and the substantial
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discrepancies among existing wear coefficients for evaluating wear characteristics, this paper proposes a
method for determining the wheel-rail wear coefficient that accounts for wheel tread slope. Based on Ar-
chard's wear model and incorporating wheel-rail material properties. the proposed method is developed
through bench tests and numerical simulations. Experimental measurements and simulation verification
demonstrate that, under identical conditions of load, friction coefficient, and relative sliding velocity, the
consideration of tread slope leads to higher contact stress and maximum wear rate, smaller contact patch
area and wear coefficient, and a nonlinearly increasing reduction rate of the contact patch area.
Key words: tread slope; wear coefficient; wear test; high-speed train
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Fig.1 Diagram of the wheelset wear test rig for profiles
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Fig.2 Wear test flow chart
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Fig.3 Wheel design drawing
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Fig.4 Finite Element Model of Wheel-Rail Wear
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Fig.5 Contact patch
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Fig.6 Wear rate
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Tab.1 Metrics under different vertical loads
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Fig.7 Simulation results and experimental results of

wear rate(model 1)
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Tab.2 Test results under different vertical loads

1 G 1 2 3 4 5
# A /N 300 | 350 | 400 | 450 | 500
JEE 42 R K 0.10 | 0.15 | 0.16 | 0.17 | 0.16
FT iR /mg 122 | 158 | 212 | 291 | 388
T i HB/MPa 280 | 273 | 276 | 276 | 281
JERR /(10  mmes ") | 6.35 | 6.53 | 6.92 | 7.29 | 7.95
R B /1071 5.68 | 6.14 | 7.29 | 8.90 | 10.87

- 1782 -

32 EREMALHMEERRZHNER

2l 25 1 v A fioh DX T ARG 1 T I L
X L 2 4 ik B 1 AR A G 4 R S O LA AR
AT . % Ml S TR AR A G 2 2R O T
S50 AH ZH B MIXT R 22N T 2006 . TN AR 1
A5 2 £ 1 289 2 fk 137 g AT A

BT X HOAE R A0 A0 2 il 1 i Sk DX U
AR K (BT 8) o 1 X132 A iz g I 400 MPa 3
500 MPa i . JEF 451 28 B0 A 52 b TR 3 5 356 fk 17 )



8 B I T AR SR T Y e B 8] 4 e U R RO 5

KR HEE Tak %

F4 IEEER

Tab.4 Comparison results
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Fig.8 Consider the wear coefficient of the wheel tread
slope
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Fig.9 Wear coefficients for wheel treads with and

without slope
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