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inner ring fault signal
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Tab. 6 The kurtosis value of each IMF component after

2 CEEMD 7+ 2 E B & IMF & 2

the CEEMD decomposition of the inner ring fault

signal
IMF K IMF K IMF K
1 2.4280 6 2.6733 11 2.1303
2 3.0458 7 1.6382 12 2.5223
3 2.8157 8 3.1163 13 1.9970
4 3.1123 9 3.3749 14 2.1429
5 2.8261 10 1.9998
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Tab.7 Noise reduction evaluation index of three thresh-

old functions for inner ring fault signals

RRUEERD it 3 {1 BB E B
SNR 0.2108 0.3354 0.5333
RMSE 0.0028 0.0023 0.0018
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Rolling bearing fault diagnosis method based on improved wavelet

threshold denoising

CAO Ling-ling"?, LI Jing'?, PENG Zhen', ZHANG Yin-fei', HAN Wen-dong', FU Han-guang"*
(1. School of Electrical and Mechanical Engineering, Xi'an Polytechnic University, Xi'an 710048, China;

2. Xi'an Key Laboratory of Modern Intelligent Textile Equipment, Xi'an 710048, China)

Abstract: Aiming at the problem that a large amount of noise in early fault signals of rolling bearings makes it difficult to extract

fault features, a new and improved wavelet threshold-based noise reduction method is proposed. This method uses the complemen-

tary set empirical mode decomposition (CEEMD) method to decompose the original fault signal to obtain the intrinsic mode func-

tion (IMF) components of each order. The key IMF components are selected to reconstruct the signal, and the reconstruction sig-

nal is filtered through the new improved wavelet threshold algorithm and fast spectral kurtosis to reduce noise. The Hilbert enve-

lope demodulation is performed to obtain the characteristic frequency of the rolling bearing fault. The method is verified by the simu-

lated noise signal and the experimental signal of the rolling bearing, and the new improved wavelet threshold algorithm is compared

and analyzed with the traditional wavelet hard threshold and wavelet soft threshold algorithm. The results show that the method can

effectively improve the reliability of the fault signal. Signal noise ratio and noise reduction effect are obvious, and the fault character-

istic frequency of the rolling bearing can be effectively obtained.

Key words: fault diagnosis; rolling bearing; CEEMD ; improving wavelet threshold denoising; fast spectral kurtosis
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