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The influence of different circumferential contours on both sides of
wheelset on the dynamic response of wheel/rail

LI Guo-fang', WANG Hong-bing', WU Shao-pei', WANG Xiang-ping', HU Yuan-jie’,
DING Wang-cai'
(1.School of Mechanical Engineering, L.anzhou Jiaotong University, L.anzhou 730070, China;
2.Jiayuguan Depot of China Railway Lanzhou Bureau Group Co. Ltd., Jiayuguan 735100, China)

Abstract: In the existing research on the problem of wheel polygon, the circumference of the wheels on both sides of the same
wheelset is usually regarded as the same profile. However, the field measurement shows that the circumference of the wheels on
both sides of the same wheelset is often in a different state during the whole repair cycle. In view of this, combined with the mea-
sured data, the circumferential states of the wheels on both sides of the wheelset are classified. The dynamic model of the vehicle-
track coupling system is established, and the influence of the circumferential state of the wheels on both sides of wheelsets on the
wheel-rail dynamic response is analyzed. The results show that, according to the measured data and the results of discrete Fourier
transform, the circumferential states of wheels on both sides of the wheelset are theoretically divided into the same order with the
same amplitude, the same order with different amplitude, the different order with the same amplitude, the different order with dif-
ferent amplitude and the one-sided non-circle. The interaction between the wheels on both sides of the wheelset has a weak effect
on the wheel-rail contact characteristics, but an obvious effect on the wheel-rail creep characteristics, a significant effect on the
wheel-rail wear. The same order state leads to an integer order development of wheel circumferential wear, and the different order
state leads to several significant orders of wheel circumferential wear, including its own order, the order of the other side of the
wheel, the sum of the orders of both sides of the wheel and the integer order of higher order. The results can provide a reference for

the study of the formation mechanism of wheel polygons in high-speed trains.
Key words: high-speed vehicle; wheel polygon; wheel-rail contact; wear work
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