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Three-dimensional Finite Element Analysis of Wheel-rail Contact for Curved Subway

WANG Chenyang, ZHAO Jizhong, XU Xiang, KAN Qianhua

(School of Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610036, China)

Abstract: A three-dimensional finite element model of wheel-rail contact was established to study the influences of oper-

ating speed, superelevation, curve radius, wheel-rail contact position and friction coefficient on contact state of rail. The

results show that: with the increase of operating speed, the maximum equivalent stress of rail decreases; once the operating

speed exceeds the design speed, the maximum equivalent stress turns to an upward trend. The changes of curve radius and

axle load have almost no impact on the valley value of maximum equivalent stress, but the increase of axle load can promote

the valley value. With the increase of rail radius and superelevation or the decrease of the operating speed, a decreased maxi-

mum equivalent stress can be found in where the gauge closed to the flange, but the maximum equivalent stress increases

when the gauge is far away from the flange. The frictional coefficient has weak influence on the maximum equivalent stress.

Key words; subway route; curve radius; wheel-rail contact; finite element; equivalent stress





