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Weak fault feature extraction of planetary bearing based on parameter
adaptive MOMEDA

WANG Chao-ge', LI Hong kun', HU Shao-liang', HU Rui-jie', REN Xue ping’
(1.School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China;
2.Institute of Mechanical Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract: The fault vibration signal of planetary bearing is affected by complex transmission paths, strong background noise and
gear vibration interference, which makes the fault features weak and difficult to extract. To address these issues, a parameter adap-
tive multi-point optimal minimum entropy deconvolution adjusted (PA-MOMEDA) is proposed to extract the weak fault features
of planetary bearing. In order to overcome the shortcomings of MOMEDA relying on human experience to select the main parame-
ters, a new multi-objective optimization index is established, and the optimal parameters of MOMEDA are automatically deter-
mined by the particle swarms optimization algorithm. The MOMEDA with the optimal parameters is utilized to deconvolve the
planetary bearing fault signal. Aiming at the problem of the serious edge effect of MOMEDA , a waveform extension strategy is de-
signed to adaptively compensate the unconvoluted signal, which significantly enhances the deconvolution ability of MOMEDA for
weak fault features. Envelope demodulation processing for the enhanced deconvolution signal is carried out to extract fault charac-
teristic frequencies and identify fault type. The feasibility of the proposed method is validated using both the simulated planetary
bearing signal and practical experimental signals. Moreover, compared with the traditional MOMED , MCKD and fast spectral kur-
tosis methods, the proposed method can extract weak fault impact characteristics and realize the accurate diagnosis of the planetary

bearing fault.

Key words: fault diagnosis; planetary gearbox; planetary bearing; feature extraction; multi-point optimal minimum entropy decon-

volution adjusted (MOMEDA)
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