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Abstract In order to solve the problem of weak signal detection difficulties in strong noise environment, using SNR
gain and the spectral height of characteristic frequency as the measurement indexes, this paper studied the cascaded tri-
stable stochastic resonance system and analyzed its characteristics. The simulation results show that the cascaded tri-
stable stochastic resonance system can achieve better output than single-stage tri-stable resonance system through tu-
ning the parameters. In addition,in order to solve the problem that the weak signal in the actual gear fault diagnosis is
difficult to extract,this paper proposed a gear fault diagnosis method by using cascaded tri-stable stochastic resonance

system. The results show that this method can effectively extract the weak characteristics of gear fault,and realize the

early gear fault diagnosis. Therefore.it has a wide range of engineering application prospects.
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