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Railway vehicle dynamic analysis using an 3-dimensional wheel-rail contact

analysis

254t

Juseok Kang

ABSTRACT
Conventional methods for railway vehicle dynamic analysis have mostly relied on the approximate method
based on 2-dimensional contact analysis. Recently, 3-dimensional approaches to achieve an accurate solution
for wheel-rail contact analysis have been proposed, but are not practical to apply to actual simulation due to
time-consuming processes. The main focus of this study is to present a new method of railway vehicle
dynamic analysis by calculating wheel-rail contact forces based on efficient 3-dimensional wheel-rail contact
analysis. A 3-dimensional wheel-rail contact analysis and numerical analysis of wheelset dynamic equations

will be presented.
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Fig.1 Variables and Parameters to configure a wheelset dynamics
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Fig. 2 3-D Parametric representation of wheel and rail
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(a) vertical displacement (mm) (b) roll angle (rad)

Fig. 3 solutions from 3-D wheel-rail contact analysis
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Fig. 4 Creep forces on a wheel
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(a) longitudinal displacement (b) lateral displacement

(c) vertical displacement (d) yaw angle
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(e) roll angle (f) spin angle

Fig. 5 Displacement of wheelset
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