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Detection of Weak Fault Signals for EMU Bearings Under Strong Noise
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Abstract: In the high-speed motion of the motor car, the bearing of the gearbox is prone to cracks, pitting and other
failures. In order to detect the weak fault frequency component in the early stage of fault occurrence, a bearing fault diagno-
sis method based on wavelet de-noising preprocessing and periodic potential vibration resonance feature-enhancing is pro-
posed. Wavelet packet is used to extract the natural resonance frequency band of the bearing, reconstruct the extracted sig-
nal, filter out the interference of the strong noise, and then input the signal into the periodic potential vibration resonance
system for enhancing the fault characteristics. Meanwhile, an optimization model considering the amplitude of the high-fre-
quency excitation signal in the vibration excitation system is established, and the ant colony algorithm is used to adaptively
optimize the parameters. After obtaining the output signal, it is converted into frequency domain analysis to detect early fail-
ure of the bearing. The example analysis shows that the error of the proposed method is reduced to 0.3% compared with the
result of stochastic resonance.
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