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The development of wheel-rail contact module

for the next generation express train
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ABSTRACT

From the view point of railway vehicle dynamics, the interaction between wheel and rail have an huge effect
on the behavior of the vehicle. This phenomenon is an unique motion, only for railway vehicles. Furthermore,
close investigation of the backgrounds of the interaction is the key to estimate the dynamic behavior of the
vehicle, sucessfully. To evaluate the model including flexible bodies such as car body and catenary system of
the next generation express train, it is necessary to develop proper dynamic solver including a wheel rail
contact module.

In this study, wheel-rail contact module is developed using the gencral purpose dynamic solver. First of all,
the procedure for calculation of the wheel-rail contact force has been established. Generally, yaw angle of the
wheelset is ignored. Sets of information are summarized as tables and splined for further uses. With this
information, normal force and creep coefficient can be extracted and used for FASTSIM algorithm, which has
been shown good reliability over years. Normal force and longitudinal, lateral force at the contact surface are
also calculated. Those data are verified by commercial railway simulation program ‘VAMPIRE’. This
procedure and program can offer a basic process for estimation of the dynamic behavior and wear of the
wheel-rail system, even while running on the curved rail. Finally, multi-dimensional inspection tool will be
developed including the prediction of the derailment.
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