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Abstract: To address the challenges of mutual interference between gear and bearing features in
gearbox compound fault diagnosis and the difficulty of existing methods in effectively separating
high-frequency harmonics and impact components, a sparse regularization feature extraction
method based on a dual wavelet dictionary is proposed. By constructing a joint dictionary
comprising a Morlet wavelet-gear vibration matching model and a Laplace wavelet-bearing impact
response model, combined with the generalized minimax concave penalty function to optimize the
sparse decomposition process, the convexity of the objective function is preserved while
overcoming the amplitude attenuation issue caused by traditional norms. Simulations and
experiments demonstrate that the proposed method achieves synchronous decoupling of gear

localized damage and bearing outer ring faults. Compared to the MOMEDA and IESFOgram
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methods, it exhibits higher completeness in extracting harmonic features of fault characteristic

frequencies, with a 1—2 dB improvement in the signal-to-noise ratio for the first five multiples of

the fault characteristic frequency.
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Fig. 1 Flowchart for extracting compound fault features of

gearbox using non-convex regularized dual dictionary
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