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Fast Algorithm for Hunting Bifurcation Diagram and Frequency of High—speed Trains
JIANG Chengying, LUO Ren
( State Key Laboratory of Traction Power, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: An algorism for fast calculating the hunting bifurcation diagram and hunting frequency of high—-speed trains is proposed.
The deceleration-speed algorism is adopted to work out the lateral displacement of the vehicle by dynamic simulation, and sliding—
window is applied to calculate displacement envelope by extreme point extraction method obtaining the hunting bifurcation diagram.

The hunting frequency is determined by the zero-crossing search. The nonlinear dynamic model of a high-speed trailer car is
established in Simpack, and the vehicle’s hunting bifurcation diagram and hunting frequencies under typical operating conditions are
calculated by deceleration-speed simulation. The results show that the proposed algorithm can effectively eliminate the outliers,
quickly work out the hunting bifurcation diagram and smooth frequency curve, which meets the requirements of optimal design and

performance prediction for high—-speed trains.
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