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Numerical simulation of a one-bogie model with wheel-flat

Risa Saito”, Hirotaka Sakai, (Railway Technical Research Institute)

We conducted a wheel-rail rolling contact analysis using a one-bogie model with wheel-flat based on the large-scale parallel

finite element method (FEM). Unlike simple methods employing multibody system, FEM simulation enables the evaluation of

stress distribution on the vehicle member and rail and reproduces the contact state between the wheel and rail. We used the analysis

results to examine the contact condition and collision behavior of the wheelset with a flat.
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Fig. 1. Analysis model.
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Table 1.  Analysis parameters.
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Fig. 2. Wheel load on the right rear wheel.
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Fig. 3. Relationship of the maximum wheel load and the

distance between collision point to rail pad center.
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Fig. 4. von-Mises stress distributions on rail at the maximum

wheel load.
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Fig. 5. Vertical acceleration on the axle-box of the right rear
wheel and wheel load at the time of the collision of the wheel

and rail.
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Fig. 6. Vertical stress distributions on the right rear wheel at

the maximum wheel load.
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Fig. 7. Tangential contact force on the right rear wheel at the

time of the collision of the wheel and rail.
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Fig. 8.  Wheel load at the time of the collision of the wheel

and rail.
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