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A Signal Separation Method of Mechanical Compound Fault Based on Sparse

Non-negative Matrix Factorization
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(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)
Abstract: Vibration signals usually contain the main information about the mechanical equipment, from which the operating state can be
obtained. However, it is difficult to decouple and extract the multi—source coupling signals collected under complex working conditions. For
this reason, a signal separation method of mechanical compound fault based on sparse non—negative matrix factorization (SNMF) was proposed.
Firstly, the short—time Fourier transform was applied to obtain the feature for the time—frequency distribution. Secondly, the regularization
parameter was introduced in the SNMF algorithm to regulate the sparsity and error, and reduced redundant components of feature information.
Thirdly, the SNMF algorithm was used to reduce the dimension of the time—frequency distribution, and the decomposed matrix was used to
reconstruct the separated signal. Finally, the separated signal was analyzed by the envelope spectrum to achieve fault diagnosis. The rolling
bearing with compound faults is used as the research object in the experiment, the test results showed that the proposed method can effectively
extract the compound fault features of outer ring and rolling element about the rolling bearing, and realize their fault diagnosis.
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Fig.1 Flow chart of method about compound fault diagnosis
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Fig.2 Waveform and envelope spectrum of simulated signals
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Fig.3 Envelope spectrum of the simulated separated signals
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Fig.4 Waveform and envelope spectrum of signal
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Fig.5 Spectrum of separated signals
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