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A Study on Numerical Analysis of Wheel-rail Contact Points

yza!

Juseok Kang

Abstract This paper presents a numerical analysis method to determine wheel-rail contact points, including the
flange contact at variable wheel positions. The shapes of the wheel and rail are represented by ; the 3-dimensional
surface functions with surface parameters. The Newton-Rhapson method for the kinematic: constramt equations for
wheel-rail contact can provide fast solutions, but may not yield true values at some posmo The method based on
optimization process with the condition that minimum distance is zero can prov1de ‘exact solutlons but is
time-consuming. -A° compound method, combining the Newton-Rhapson methods with the kinematic constraints and
the optimization process method is proposed to provide exact solutions efficiently.

Keywords : wheel-rail contact, 3-dimensional surface function, kinematic constraint equation, optimization process
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Fig. 1. A coordinates system for wheel and rail
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Fig. 2. Generated surface of a wheel and rail in 3-D
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Fig. 3. Newton-Rhapson method
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Fig. 6. Solution method based on optimization
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Table 1. Comparison of Computation time

Method based Hybrid

on optimization Method

Computation Time 533.4 sec 29.6 sec

Error Limit 0.25 mm 0.25 mm
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