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Noise reduction analysis of motor bearing vibration signal
based on improved CEEMDAN algorithm

Zhao Xiaohui Zhang Mengyang Shi Yangbin Wang Kaifeng Wei Yanfang

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

Abstract:In order to improve the accurate extraction rate of the traditional complete ensemble empirical mode decomposition with
Adaptive Noise ( CEEMDAN) for motor bearing fault characteristic signals and reduce the distortion of the reconstructed signal, an
improved CEEMDAN algorithm is proposed. The original signal is initially decomposed using traditional CEEMDAN to obtain several
feature components (IMFs) and intrinsic modal components. Some IMFs are de-noised and extracted by entropy weight method. The
filtered IMF components are secondary decomposed and secondary screened to obtain typical fault sensitive signals. Then the signal
reconstruction is carried out by using SG ( Savitzky-Golay ) smoothing filter and the motor bearing signal is de-noised. Finally, the
performance of the improved algorithm is analyzed by using the data of Case Western Reserve University. The results show that the
method can effectively reduce the signal noise of the motor bearing signal, and its SNR is improved by 2. 2 dB compared with the original
signal.
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Fig. 1 Case West storage motor bearingexperiment platform

K2 BB ERAR
Fig.2 Deep groove ball bearing

T 50K 5y it A XU B i 5 50 0 A SR e FH A A )
HUR B AR IR N5 5 I B SRS R 12 kHz, [F] A
S ASLAUL L BLYVR S g R e i FH 2o A v i 32 B 3405, 12
H K AE N T B S 5 7 A TR0, B 0 s i AR 53 R
0.177 8.0.355 6.0.533 4 .1.016 mm, A5 iIF 5256 () VE A
PERA R, 43 BIFE R R SR E 3 b 6 A58 12 250 3 A4
AN AT A T RE A T, PR TE 00 SR 4 ) MERA R
B, EAARE RIS RN RS AR AN 1 A 2 s

F1 I HEYHANE

Table 1 Experimental motor bearing specification

(mm)
MRS INU PN
e 25
HME E AR 52
JELpE 15
b3 LN R 7. 940 04
RIES 39.039 8

R2 LIRS (#I0 Hz (551)
Table 2 Experimental motor bearing failure frequency

( multiple of running speed in Hz)

S AR B AR 2R/ Ha
A Rl 5.4152 5.33299
SME 3.584 8
PRFFEE 0.398 28
LB 4.7135
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