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Abstract: The analytical solution helps better understand the effects of creep and spin on the stick-slip zone
distributions and quickly determine the stick-slip distributions of contact patches. Therefore, the analytical ex-
pressions of stick-slip boundaries of the Kalker simplified theory and the Polach theory were derived and ap-
plied to the wheel-rail wear calculation. The calculation results show that, with small creepages and major axis-
to-minor axis ratios of the contact patches, the stick-slip divisions and stress distributions obtained by the 2
theories are consistent. With the increases of the creepage and the major axis-to-minor axis ratio, the results
gradually differ. For the wet rail surface, the slip zone proportion will increase significantly, but the wear rate
will decrease by 20% ~30% . The braking level has a significant effect on the wear rate, and the emergency bra-
king causes a significant increase in wear compared to the normal braking. The increase of the train speed raises

the wheel-rail sliding speed and aggravates the wear rate.
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