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Table 1  Resonance sparse decomposition parameters
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Table 2 Basic parameters of the bearing failure simulation

experiment
SHIA Bl
KRS/ kHz 25.6
REEE R 103 16. 384
TR/ (remin 1) 1200
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Table 3 List of bearing failure simulation experiments

SER AL [ e BRBEAR/He  RERHE/min
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2 N 3 iE R 143.4 5
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4 PR 8 R 143. 4 5
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Acoustic diagnosis of a rolling bearing based on resonance
sparse decomposition and sub-band enhancement

YU GongYe'” MA Bo'”" YAN Ge’

(1. College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029 ; 2. Beijing Key Laboratory for
Health Monitoring and Self-recovery of High-end Mechanical Equipment, Beijing University of Chemical Technology,
Beijing 100029 ; 3. China Shipbuilding Industry Institute of Comprehensive Technology and Economy, Beijing 100081, China)

Abstract ; Given that bearing acoustic signals are easily disturbed by environmental noise, which leads to low accu-
racy of acoustic diagnosis results, a method for rolling bearing diagnosis that combines resonance sparse decomposi-
tion and wavelet noise reduction to select the core impact subband, and then performs secondary noise reduction on
the signal is proposed. The resonance sparse decomposition algorithm is first used to perform noise reduction pro-
cessing on the original acoustic signal, the transient impact components of the signal are extracted, and the signal is
then decomposed by wavelet packet transform. The core shock subband signals are selected based on the kurtosis
value of each sub-band in order to linearly superimpose the signals. The bearing structure is finally determined by
envelope spectrum analysis. The results of fault simulation experiments show that the method proposed in this paper
can effectively enhance the impact characteristics of bearing acoustic signals in a complex sound field environment
and achieve accurate acoustic diagnosis for rolling bearings.

Key words: rolling bearing; acoustic diagnosis; resonance sparse decomposition; redundant second-generation

wavelet packet; subband enhancement
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