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Feature analysis of high—speed train bogie hunting instability based on modified
ensemble empirical mode decomposition and Hilbert transformation

YE Yunguang, NING Jing, CHONG Chuanjie, CUI Wanli, LIU Qi
(School of Mechanical Engineering,Southwest Jiaotong University, Chengdu 610031, China)

Abstract: To investigate the features of lateral, longitudinal and vertical time —frequency and
energy of high—speed train bogie in the hunting instability, in allusion to mode splitting problem
of ensemble empirical model decomposition (EEMD), a modified ensemble empirical mode
decomposition and Hilbert transformation(MEEMD-HT) method is presented in this paper. Firstly,
the lateral, longitudinal and vertical vibration signals of the train bogie in the hunting instability
state at 330-350km/h were decomposed by MEEMD. Then, the MEEMD-HT energy spectrum and
marginal spectrum were analyzed by HT. Meanwhile, the analysis results of MEEMD-HT were
compared with that of traditional ensemble empirical mode decomposition —Hilbert transformation
(EEMD-HT). The results show that when the train is in the hunting instability state, the lateral
instability is the most obvious and the distribution of frequency and energy is highly centralized,
the longitudinal and vertical are better than lateral despite of obvious instability. Details of time—
frequency—energy of hunting motion signal will be discovered through MEEMD-HT method, which
is superior to that of traditional EEMD-HT.

Keywords: high—speed train; hunting instability; modified ensemble empirical mode decomposition;
Hilbert transformation
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