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Abstract

Aiming at the problem that a large amount of random noise mixed in the rolling bearing vibration
signals and its nonlinear non-stationary, and that the fault features of vibration signal are difficult
to extract, the noise reduction based on wavelet packet and VMD rolling bearing fault feature ex-
traction method was proposed. Firstly, this method uses the wavelet packet de-noising to process
the signal to filter out the noise in the signal component; then, the VMD method is used to decom-
pose the signal after noise reduction; finally, the obtained with the original signal have the largest
correlation components for the Hilbert demodulation, so as to extract the fault feature. Finally, the
IMF that has the largest correlation with original signal was analyzed by Hilbert envelope, so as to
extract the fault feature. Experimental results show that the rolling bearing fault feature extrac-
tion method based on Wavelet Packet noise reduction and VMD can effectively extract the fault
feature and realize the fault diagnosis of rolling bearing.
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Figure 1. Decomposition of wavelet packets
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Figure 2. Test bench of Fault simulation for rolling bearing
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Figure 3. Original vibration signal of outer ring fault for rolling bearing
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Figure 4. Signal after of outer ring noise reduction for rolling bearing
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Figure 5. Part of IMF weight after VMD decomposition
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Figure 6. Hilbert envelope demodulated spectrum of IMF2
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