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Fault diagnosis of low-speed and heavy-duty equipments based on
stochastic resonance theory
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(1. Department of Mechanical Engineering, Wuhan Polytechnic University, Wuhan 430023, China; 2. School of Mechanical and Electrical Engineering,
Wuhan University of Technology, Wuhan 430070, China)

Abstract; Enhancement and extraction of the weak low-frequency amplitude-modulated signal were studied using
the combination of the stochastic resonance (SR) and envelope demodulation analysis, which was applied to the
fault diagnosis of low-speed and heavy-duty equipments. The signal was firstly input into a nonlinear bistable system
to realize the SR effect, which then was demodulated using the envelope analysis. The SR effect of the signal was
realized based on the step-changed numerical algorithm and the adjustment of the bistable system parameters. Both
simulated signals and real vibration signals of a low-speed and heavy-duty gearbox were presented to illustrate that
the proposed method was superior to the spectra analysis and envelope demodulation methods in detecting the weak
low-frequency amplitude-modulated signal.
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signals embedded in strong noises
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Fig. 3 Envelope demodulation spectra (a) and stochastic resonance-envelope demodulation spectra
(b) of the weak low-frequency amplitude-modulated signals embedded in strong noises
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Fig. 5 Vertical acceleration spectra graph
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Fig. 6 Envelope demodulation spectra (a) and stochastic
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