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Research on Fault Feature Extraction of Rolling Bearings
Based on Parameter-Optimized ICEEMDAN-MCKD
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(School of Mechanical Engineering (School of Intelligent Manufacturing and Modern Industry),

Xingiang University, Urumgi Xingiang 830017, China)

Abstract : During the operation of rotating machinery, rolling bearings generate vibration signals that have
strong impact and complex structures, which makes it difficult to accurately extract fault features. Therefore, a
fault feature extraction method based on the crested porcupine optimizer (CPO) combined with the optimization
of ICEEMDAN and MCKD is proposed. Firstly, the CPO algorithm is used to adaptively optimize the key
parameters such as noise amplitude (Nstd) and addition times (NR) in ICEEMDAN, decomposing the original
noisy signal to obtain multiple intrinsic mode function (IMF), and selecting the effective components as indicators
of kurtosis for reconstruction; Secondly, the CPO optimization algorithm is introduced into the MCKD method
to optimize its core parameters, filter length (L) and shift number (M), and apply MCKD to the reconstructed
signal to enhance the periodic impact features contained therein; Finally, the key fault feature frequencies are
extracted from the envelope spectrum. Experimental results show that this method can effectively extract the key
fault feature frequency components. The extraction effect is compared and analyzed with other algorithms. The
ICEEMDAN-MCKD algorithm has a clearer extraction effect, verifying its robustness in fault feature extraction.
Key words : rolling bearing; fault feature extraction; crested porcupine optimizer; maximum correlation kurtosis

deconvolution; envelope spectrum analysis
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