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Hunting Stability Analysis of High-speed Railway Vehicle

Considering Nonlinear Equivalent Conicity
HUANG Xiang, ZENG Jing, MAO Rancheng
(State Key Laboratory of Rail Transit Transportation System, Southwest Jiaotong University, Chengdu 610031, China)

Abstract ; In order to explore the effect of equivalent conicity nonlinearity on vehicle hunting motion, different equivalent conicity
curves are calculated based on the matching relationship between the tread surface and the rail profile measured by the long—term
tracking test of high—speed locomotives. With the nonlinear wheel rail force model and the equivalent conicity being used as a
function of the lateral displacement of the wheelset, a high—speed vehicle lateral dynamics simulation model with nonlinear
equivalent conicity and wheel rail force is established, the influence law of nominal equivalent conicity and the equivalent
conicity nonlinearity on the hunting motion of high—speed locomotives are analyzed and the Hopf bifurcation regularity of the
system is studied as well. The study results show that the nonlinearity of the equivalent conicity has certain influence on the
bifurcation of the hunting motion of the train system, and the bifurcation diagram will become more and more complicated with
the decrease of the equivalent conicity. Although the nonlinearity of the equivalent conicity curve has little effect on the hunting
frequency of the system, it shows greater impact on the critical speed of the system.
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