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Feature Extraction of Gearbox Composite Fault Based on the Improved

Multipoint Optimal Minimum Entropy Deconvolution
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2. School of Automation, Shenyang Aerospace University, Shenyang 110136, China)

Abstract: In order to solve the problem that it is difficult to extract the weak feature from
gearbox complex fault signal under strong background noise, an improved multipoint optimal
minimum entropy deconvolution method is proposed. The wavelet denoising is used as a pre-filter
to effectively identify the weak fault period components in the multipoint kurtosis spectrum under
strong background noise. The kurtosis of the signal is increased by 65.9% and the weak fault
period components are highlighted. According to the fault period components identified by the
multipoint kurtosis spectrum, a reasonable fault interval is set, and the fault period in the signal
is enhanced by using the multipoint optimal minimum entropy deconvolution, so that the missed
diagnosis caused by the direct envelope demodulation of the signal is avoided. The differential

energy operator demodulation is applied to the signal enhanced by the improved algorithm.
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Compared with the Hilbert demodulation method, the improved algorithm obtains clearer peak

value of fault characteristic frequency. Analysis on the simulation signal and vibration signal of

gear pitting-wear composite fault shows that the proposed method can completely extract the fault

characteristic frequency components in the signal and the success rate is up to 100%. Compared

with the variational modal decomposition, the improved algorithm effectively eliminates the

phenomenon of modal aliasing. Simulation and experimental results show that the improved

algorithm can effectively extract the weak composite fault features of the gearbox under strong

background noise.

Keywords: composite fault; wavelet denoising; multipoint optimal minimum entropy

deconvolution; differential energy operator demodulation
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