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Fig.9 Results on laboratory signal using original Kurtogram
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Fig. 10 Results on using the proposed method
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Bearing fault diagnosis based on synchronous optimization of
wavelet filter and MCKD parameters

ZHANG Long', CAI Bing-huan', XIONG Guo-liang', LIU Zhi-gang', ZOU Meng",
WU Rong-zhen', ZHEN Can-zhuang'
(1. School of Mechatronics &. Vehicle Engineering, East China Jiaotong University, Nanchang 330013, China;
2. Nangchang South Car Depot, China Railway Nanchang Group Co. Ltd., Nanchang 330201, China)

Abstract: For achieving a precise diagnosis of rolling bearings, post-processing is a commonly used practice to eliminate in-band
noise remained by band-pass filtering in the context of resonance demodulation. Usually, the pre- and post-processing are optimized
independently, and the optimization indices don’t take the periodical occurrence of impulses into account, which are the main prob-
lems with existing paradigms. Aimed at such deficiencies, a novel bearing diagnosis method is proposed by a consequent use of
Morlet filter and maximum correlated kurtosis deconvolution (MCKD) , where niching genetic algorithms (NGAs) determine the
optimal parameters of such two steps in a synchronous fashion involving the center frequency and bandwidth of Morlet wavelet fil-
ter, as well as the length and period of MCKD filter. Meanwhile, correlated kurtosis (CK) serves as optimization index to depict
the periodicity of impulses. Simulated signals and experimental data of rolling bearing faults demonstrate the effectiveness and ad-

vantages of the proposed methods.

Key words: fault diagnosis; bearing; correlation kurtosis; Morlet wavelet; niching genetic algorithms
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