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Rolling Bearing Fault Diagnosis Method Based on Resonance-Based Sparse
Signal Decomposition and Wavelet Transform
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Abstract: Rolling bearing faults are considered as transient shock components, which are generally
decomposed into low resonance components in signal resonance sparse decomposition. A large number of
interference frequencies still exist in the Hilbert demodulation envelope spectrum of low resonance components
due to the influence of noise, which makes the fault feature extraction unobvious or hard to observe. Therefore,
a fault diagnosis method based on resonance-based sparse signal decomposition and wavelet transform was
proposed. In the early diagnosis of weak faults of rolling bearings, the fault features hidden in the low- resonance
components were extracted by wavelet analysis technology to highlight the fault features more effectively.
Through the analysis and application of the single fault vibration signal of the inner and outer rings of the rolling
bearing, the fault characteristics were extracted successfully, and the validity of this method in the early fault
diagnosis of the rolling bearing was verified.
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Fig. 2 Schematic diagram of three-layered wavelet transform
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Fig. 3 Decomposition structure of three-layered wavelet
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Fig. 8 Original signals of outer circle: (a)time-domain waveform , (b) spectrum
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