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Low-speed Rolling Bearing Fault Diagnosis Based on Quality
Adjustable Wavelet Denoising

HE Chencheng, WANG Wenbo, YU Min
(School of Science, Wuhan University of Science and Technology, Wuhan 430065, China)

Abstract: In view of the problem that low-speed running rolling bearing fault characteristics are prone to noise annihilation., a hi-
erarchical adaptive threshold denoising method based on tunable Q-factor wavelet transform (TQWT) is proposed, combined with en-
velope spectrum analysis, fault analysis and diagnosis of low-speed bearings are carried out. Firstly, the collected bearing vibration
signal is decomposed by the TQWT method to obtain the decomposed wavelet coefficient; Then the hierarchical adaptive threshold
function using Sigmoid function is constructed to threshold the high frequency coefficient of TQWT; Finally, combined with the high
frequency wavelet coefficient and low frequency wavelet coefficient, the signal is reconstructed to obtain the denoising bearing vibra-
tion signal. By simulating the fault signal, the simulated fault signal and measured fault signal are analyzed by the denoising experi-
ment respectively. Experimental results show that compared with the classical soft threshold function and hard threshold function, the
method in this paper can obtain better denoising effect. While reducing noise interference, the fault characteristic information of the
bearing is effectively preserved. The envelope spectrum of the denoising signal can clearly show the spectral characteristics of the
fault, and the multi-frequency peak of the fault characteristic can be observed, and there is little interference near the peak. Which ef-
fectively improves the diagnosis accuracy of early bearing faults. In the simulation signal experiment, compared with the soft thresh-
old and hard threshold functions. the method in this paper has higher signal-to-noise ratio (SNR) and lower root mean square error
(RMSE) after denoising. Compared with the hard threshold function, the average SNR of the proposed method increased by 4. 149 1,
and the average RMSE decreased by 0.132 9; Compared with the soft threshold function, the average SNR of the proposed method
increased by 5. 111 8, and the average RMSE decreased by 0. 150 5.
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