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Investigation of Rolling Bearing Early Malfunction Diagnosis
Based on Optimized Self-Adaptive Stochastic Resonance

ZHENG Yu',WANG Kai’, YANG Lihong'

(1. School of Mechanical Engineering,Shaanxi Polytechnic Institute , Xianyang , Shaanxi 712042 , China;

2. School of Mechanical and Precision Instrument Engineering, Xi’an University of Technology,Xi’an 710048, China)

Abstract; Aiming at the difficulties of early malfunction diagnosis of different parts of rolling bearings, a new method of

optimized self-adaptive stochastic resonance was proposed. Firstly, self-adaptive stochastic resonance ( SR) was

introduced. Then an optimized adaptive stochastic resonance diagnosis method with signal to noise ratio( SNR) as the

optimized target was proposed. The simulation experiment of sine signal with strong noise was carried out to prove the

diagnostic feasibility of optimized self-adaptive stochastic resonance. The experimental results show that the inner and

outer ring malfunction have been diagnosed by optimized self-adaptive SR, and the combination of optimized adaptive

stochastic resonance and wavelet de-noise can achieve good diagnosis results for rolling elements. This method provides

a new idea for early malfunction diagnosis of different parts of rolling bearing .

Keywords : rolling bearing; early malfunction diagnosis ; different parts ;self-adaptive stochastic resonance
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Figure 1  Multilevel optimized algorithm
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Figure 2 Optimized stochastic resonance of sine signal
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Figure 3  Experimetal facility
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Figure 4 Frequency spectrum and
time domain of output signal
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Figure 5 Frequency spectrum of ball

malfunction signalafter wavelet denoise
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