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Fault Diagnosis of Traction Gear Box Based on Adaptive Morlet
Wavelet and WOA Method

DU Yanpeng, HAN Deshui, WU Lianjun, LUAN Sai, CAO Chaoyu

( CRRC Industrial Research Institute ( Qingdao) Co., Ltd., Qingdao 266111, China)
Abstract : In order to improve the early fault diagnosis ability of gear box for rail transit traction transmission system, a Morlet
wavelet adaptive parameter dictionary algorithm is developed with the aim to realize the function of local segmentation and global
analysis of the whole data. The whale optimization algorithm is used to compute the wavelet dictionary data autonomously.
According to the results of orthogonal matching pursuit, the sparse decomposision of the vibration signals is carried out, and the
envelope spectrum analysis method is applied to obtain the early signals in the gear box, achieving the efficient fault diagnosis of
the gear box. The results show that obvious periodic fault impact features are formed in the simulation signal waveform, and the
Morlet wavelet parameters calculated by the method greatly shorten the time required by the algorithm. Compared with CFA
method, this method has more accurate identification performance for atomic wavelet parameters, stronger anti—noise ability, and
remarkablely improved algorithm efficiency. The research can be extended to other mechanical transmission systems with a high
value of popularization.
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