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Effect of Wheel and Rail Wear on Curving Performance of Railroad Vehicles on Small Radius Curved Track
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In this investigation, effects of the wheel and rail wear on the curving performance of railroad vehicles are discussed. In order

to account for the non-Hertzian contacts that appear for a pair of worn wheel and rail profiles, these contacts are modeled by
multiple Hertzian contacts defined at the local maximum points associated with the normal contact pressure obtained by the
finite element contact analysis. This contact model is integrated into the vehicle dynamics simulation and used for evaluating
the effect of the wheel and rail wear on the derailment coefficient on the small radius curved track. It is shown by the
numerical simulation results that the large rolling radii caused by the wear of flange wear leads to larger steering moment
caused by the longitudinal creep forces at multiple contact points and, therefore, the derailment coeflicients decrease as the

flange wear progresses as observed in on-track measurement results.

Keywords : Wheel and rail wear, Non-Hertzian contact, Multi-Hertzian contact model. Curve negotiation, Multibody dynamics
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Fig.l Derailment coefficient on a small radius curved track
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Fig.2 Worn wheel profiles
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Fig.3 Worn rail profiles

Fig.4 Finite element wheel/rail contact model
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