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Effect of wheel web shape on residual deformation and generated stress under thermally overloaded conditions.
Kazuyuki Handa *, Fumiko Morimoto, (Railway Technical Research Institute)
Kenji Mitsui, (East Japan Railway Company)

The heat resistant performance of N-A type and B type corrugated wheels were investigated using nonlinear FEM under same
conditions previously applied for other types of wheels. The reduced constraint on wheel rim expansion due to the small

plate thickness of N-A type corrugated wheels seems to result in the highest plastic deformation onset temperature.
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(b) FE model of B type corrugated wheel (860 mm, Initial diameter).

Figure 1  FE models of examined corrugated wheels extended to 360°.
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Table 1 FE model and analysis specifications.

Number of element 205,312 (N-A, 860 mm),
153,468 (B, 860 mm) for =0 ~ 30 °
Element type HEXA 8, Primary element

Element size I mm x 1 mm (Cross sectional) (at tread)

3.75 ° (Circumferential)

Wheel diameter 860 mm, 780 mm

Heat input width 76 mm (on tread)
Power 33.3 kW, Constant
Analysis target time 14400 s

Heat input time 2400 s

Time interval 55 (~2400 s), 10 s (~7200 s), 30 s (~14400 s)

Coef. of convection 50 W/m’K

Emissivity 0.2

Ambient temp. 25°C

Initial temp. 25°C

Analysis method One-way coupling (Thermal > Structure)
Material property Temperature dependent (25 ~ 800 °C)
Software ADINA 9.3.1
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(a) N-A type corrugated wheel (b) B type corrugated wheel

Figure 2 Temperature distribution at time point 2400 s.
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Figure 3 Tread surface maximum temperature.
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Figure 7 Plastic deformation onset temperature.
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Figure 8 Variation of circumferential stress with time.
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Figure 9 Displacement of rim on a plane containing wheel axis.
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