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Fault Characteristics Diagnosis of Rolling Bearing
Inner Ring Based on MED and WMSDL

ZHOU Yucheng,GAO Zheyu" ,SHEN Danfeng, LIANG Changyi

(School of Mechanical and Electrical Engineering,Xi'an Polytechnic University,, Xi’an 710048, China)

Abstract; Aiming at the problem that the early fault characteristics of the inner ring of rolling bearing were weak and

accompanied by the interference of environmental noise, and the weak fault characteristics were easily drowned by the

environmental noise, a rolling bearing early fault diagnosis method based on minimum entropy deconvolution ( MED)

and weighted multi-scale dictionary learning ( WMSDL) was proposed. Deconvolution was realized by setting a filter to

maximize the kurtosis of fault characteristic signal. The fault feature frequency of the inner ring was highlighted by

square envelope demodulation after sparse decomposition of the deconvolution signal with WMSDL. The simulation

results show that the signal-to-noise ratio and the impact component of inner ring are enhanced obviously after

deconvolution. The proposed method can extract fault frequency of rolling bearing effectively.

Keywords : rolling bearing; inner ring; MED ( Minimum Entropy Deconvolution ) ; WMSDL ( Weighted Multi-Scale

Dictionary Learning) ; kurtosis
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Figure 1 Time domain waveform and

envelope spectrum of simulation signal
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Figure 3  Bearing accelerated life test bench



(B - w2l

BR, 5 2T MED ] WMSDL 8RB A B HERHIE S i - 63 -

k1 BRNEARSHK

Table 1  Basic parameters of bearing inner ring
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