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Dynamic Response of Wheel-rail under Tread Flat Load of Wheel

on High-speed Railway

CHEN Zhixian LIN Hongsong YAO Li YANG Jizhong LI Zhongji
(China Railway Eryuan Engineering Group Co. , Ltd. , Chengdu 610031, China)
Abstract: In this paper, a vehicle-track coupling model considering track and fastening system is established by using
multi-body dynamics software, and the dynamic responses of wheel-rail under different tread flat models, different tread
flat length and different train speeds are analyzed. The results show that: (1) For the two-dimensional tread flat model ,
with the increase of train speed, the wheel-rail impact speed increases first and then decreases, and then basically
remains unchanged. The critical train speed generating the maximum impact speed is about 20 km/h. (2) For the two-
dimensional and three-dimensional tread flat models, with the increase of the length of the tread flat, the wheel-rail
impact speed and the wheel-rail vertical force basically increase linearly. (3) Under the same length of tread flat, with
the increase of train speed, the wheel-rail vertical force and the fastening vertical force increase first and then decrease,
and there is a peak in the train speed range of 10 ~50 km/h, and this peak corresponds to the simulation results of two-
dimensional tread flat model. In addition, there will be another peak at high speed (150 ~200 km/h) , and this peak
appears when the wheel-rail vertical force and fastening vertical force reach the maximum values. (4) When the length
of the tread flat is 70 mm, the maximum wheel-rail vertical force and the ratio of wheel-rail vertical force to static wheel
load are obviously larger, so the length of the tread flat must be specified by standards, specifications and other
documents.
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