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Fig. 1 Logic of current-based bearing fault diagnosis model
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Research on bearing fault diagnosis of traction motor based on stator current
WANG Fan'?, LI Na"?

(1. CRRC Yongji Electric Co., Ltd., Yongji, Shanxi 044502, China;
2. Shanxi Key Laboratory of Traction Motor for Rail Transit, Yongji, Shanxi 044502, China)

Abstract: To address the issues that vibration sensors installed on traction motors are susceptible to interference from track environ-
ments and operating conditions and that the maintenance costs are high, this paper proposes a bearing fault diagnosis method utilizing the
existing stator current signals from the traction control unit. Firstly, the data preprocessing of current signals was performed to enhance
the data quality. Secondly, the variational mode decomposition (VMD) was applied, and the optimal components of the decomposition
were selected and reconstructed based on the minimum envelope entropy criterion. Thirdly, the secondary filtering and noise reduction
were performed via sliding-window spectral kurtosis analysis. Fourthly, Hilbert envelope spectrum analysis was employed to effectively
extract the weak fault characteristics. Fifthly, a comprehensive diagnostic strategy was established by dynamically learning the fault
threshold. Finally, the effectiveness of the proposed method was demonstrated through blind tests under multiple combined conditions.
The test results show that the method can reliably detect incipient bearing faults.

Keywords: rail transit; traction motor; fault diagnosis; envelope entropy; variational mode decomposition; spectral kurtosis; feature

extraction
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