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Weak Abnormal Signal Detection Method for Rolling Bearings Based on
Multi-stable Stochastic Resonance Models
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Abstract: For early damage of rolling bearings. their abnormal signals are relatively weak and easily masked by external
noises. If these signals cannot be detected, it may cause the continuous expansion of fault damages. Therefore, a weak ab-
normal signal detection method for rolling bearings based on a multi-stable stochastic resonance model is proposed. The Lan-
gzhiwan equation is used to describe variable scale stochastic resonance and solve the multi-stable potential function, comple-
ting the design of the multi-stable stochastic resonance model. On this basis, research is conducted on the resonance charac-
teristics of weak abnormal signals in rolling bearings from both low-frequency and high-frequency perspectives, which analy-
zes weak abnormal signals in bearings based on the multi-stable stochastic resonance model. And by analyzing the failure
modes of rolling bearing structures, the characteristic frequency of weak anomalies is estimated, and the vibration signal is
used to complete the detection, achieving the design of the weak anomaly signal detection method for rolling bearings. Ex-
perimental results show that with a signal-to-noise ratio of below —15 dB, this method can still extract the fault characteris-
tic frequency of rolling bearings, and the detection accuracy is higher than 90% , which solves the problem of weak abnormal
signals easily masked by external noise, thus avoiding the continuous expansion of early fault damage for rolling bearings.
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