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Three-dimensional Numerical Simulation of Track/Vehicle Systems in Curving
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Contact force between a wheel and a rail has a significant impact on stability of a railway vehicle traveling on
a curve, which is greatly dependant on the vehicle motion and the contact position. The contact position
between a wheel and a rail is affected by several conditions including the cross-sectional shape of the wheel
and eoupled vibrations between the wheel and the rail. In order to understand wheel/rail contact accurately,
the authors has built a simulation model using ANCF, taking into consideration flexibility of rails. In this
paper, we show our model and the calculated results including comparisons with the results using a rigid rail

model.
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(c) Front view
Fig.1 Vehicle model
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Fig.2 Cross-sectional shape of the wheels
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Fig.3 Rail model
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Table1 Parameters for numerical analysis

Parameters Value Units

Carbody mass 32000 kg

Bogie frame mass 3200 kg

Wheelset mass 1800 kg
Longitudinal stiffness of axle box suspension 13000 kN/m
Lateral stiffness of axle box suspension 6500 kN/m
Vertical stiffness of axle box suspension 1180 kN/m
Longitudinal stiffness of Air suspension 110 kN/m
Lateral stiffness of Air suspension 110 kN/m
Vertical stiffness of Air suspension 260 kN/m
Young's modulus 2.06E+11 N/m*

Track gauge 1435 mm

Length of transition curve 200 m

Radius 2500 m

Cant 200 mm
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Fig.7 Contact position in the lateral direction (260km/h)
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