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Abstract: Based on vehicle-track coupling dynamics and
wheel-rail rolling contact analysis, a rail wear prediction
model was developed combining the material wear theory and
the corresponding calculating program was written, which can
quantitatively predict the distribution and development of rail
wear. In view of the significant effect of discrete grid density
of wheel-rail contact patch on the prediction model, the
influencing mechanism of the factor was analyzed from the
perspectives of contact force distribution, wear distribution
and so on. The reasonable grid density of contact patch was
discussed. The research results show that the grid density
does not affect the correctness of calculated results, but
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sparse grid causes many sharp shape changes in the creeping
force and wear distributions. Increasing the grid density can
improve the precision and smoothness of wear distribution,
but the computation cost increases dramatically. When the
grid density increases to 20X 20, the change of rail wear rate
tends to be stable. Continuing increasing the density does not
bring about obvious improvement. Therefore, a grid density
of 20 X 20 is suggested in the prediction model, which can

achieve a high computation efficiency and accuracy.
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Fig. 1 Model of three-piece bogie

BEEMEERET Hertz £ MMM R
Kalker ) FASTSIM B JEATH R, T80 A
ik ST BRI R AREE ol ) 2 BT (B A ) LR
L), U S AL R TR HE i ) 2 Bt BB R g 77
SRV N1 TR B A ).

RHEMZ 1 5 T PBESE AT 4, A
O T PE R RN B R R, TR 2 .
W Ny NG 4300 A28 77 T 5 b el R 2 42 fd o o
AR A A 7 Ty Ty 4 30 BB fi s B A 1 0%
WJ150,.0. S IR E B BB, G, .G
SR RGN E R AR R 7T, C, . C s
D, D, 55k R G0 R R ) M FNEELE , W
FHJE S BE R T SC I 45 5.

BRI B, O T RAR S ) )RR W 1 4
10 A AT B R LA B, AN 3 PR,

2 WYBERZIREE
Fig. 2 Forces of rail model
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Fig. 3 Discretization of contact patch
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Fig. 4 Calculation model of wheel-rail wear distribution
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Fig. 5 Rail wear rate
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Fig. 6 Distribution of sliding and adhesion zones in contact patch at different grid densities
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Fig. 7 Distribution of creeping force in contact patch at different grid densities
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Fig. 8 Distribution of wear depth in contact patch at different grid densities
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Fig. 9 Rail wear rate at different grid densities
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