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Research on Wheel-Rail Contact Analysis of Low-Speed
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Abstract ; According to the wheel pressure value and the whole vehicle running speed, the low
speed and heavy load construction machinery is defined and put forward the solution of the contact
problem of low speed and heavy load construction machinery. A parametric wheel-rail contact
analysis model was established by using APDL language, and a comparative analysis was carried
out on wheel-rail wheels and tracks with flanged wheels and tracks by using nonlinear finite
element contact analysis technology. The deflection of wheel and rail structure caused by
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installation error was analyzed with Von-Mises stress nephogram. Plastic deformation occurs in the
contact area between transverse section and longitudinal section of wheel-rail structure ,the area of
stress diffusion increases obviously and the stress value is decreases obviously. Under the same
load, the stress value of the contact analysis of the wheel-track structure with no rim is obviously
lower than that of the double-rim wheel. Vertical deflection has little influence on the change of
contact stress,but long-term contact may lead to unilateral wear of track or wheel. Under the action
of lateral force, the contact state of wheel-rail structure becomes worse. Under the working
condition of low speed and heavy load, the contact stress of wheel-rail structure material is small
and easy to plastic deformation. Under the same working condition,the maximum contact stress in
the contact region is smaller in the wheel-track structure with no rim than in the double-rim wheel-
track structure. The vertical deflection of the wheel under low speed and heavy load and the partial
load under the lateral force during operation have great influence on the operation stability of the

whole machine.
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Fig. 1 Solid model for wheel-rail finite element
analysis
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Table 1 Material properties of fixed wheel-rail
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Fig.2 Contour map of wheel-rail contact spot
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Fig.3  Von-Mises equivalent stress nephogram of

transverse section in wheel track structure
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Fig.4 Contour map of longitudinal section in wheel

track structure
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Fig.5 Elastoplastic analysis of wheel contact spot
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