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Abstract Aiming at the shortcomings of multipoint optimal minimum entropy deconvolution adjusted (MOMEDA ) method,
which cannot automatically identify the fault impulse period and shorten the length of deconvolved signal when enhancing bearing
fault features, an improved MOMEDA (IMOMEDA ) method is proposed. The autocorrelation spectrum of square envelope of the
vibration signal is used to adaptively identify the fault period, and the estimated impulse period is used to deconvolve the vibration
signal to enhance the periodic impulse features. Then the signal waveform extension method is used to extend the deconvolved
signal to make its length consistent with the original signal. Finally, the obtained filtered signal is deconvolved for a certain
number of times to effectively enhance the periodic features of the original signal. The analysis results of simulated bearing fault
signal and railway bearing experiment signals and the comparisons with Kurtogram method show that the improved MOMEDA
method can automatically identify the fault impulse period and effectively enhance the fault characteristics of rolling bearing.
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Tab.2 Parameters of experimental bearings
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Fig.14  Filtering results of Kurtogram method

(AR 17 7R () f 26533 v 7 Al s 4 A A
R HATAIN W B3 16 B 52 Trer=15 A} IMOMEDA Y
RGBTSR KL 18 s, B 55 K B AR e A2 HL
S IR B S T K R B 4 3 v T DL A
WREEEITT 7 BV sl R e B R0k 00 238 % 7 1 35 0, [
19 FE7R INE D 45 5 2 B Kurtogram 77 V5 A BEA R4 5
TR BNRTCRRRIE . X R0, 2Rt 9 D s v A 0
TR B A b SR A AT A 50 T ) R i o
FHIE,

5%
S

(=}

|
33
=]

T
Amplitude / (m-s 2)

01 02 03 04 05 06
F$ 6] Time /s
(a) I T

(a) Time domain waveform

£
€3
=22
£ o5 ; ) : ; —
< 0 50 100 150 200 250 300 350
4R Frequency / Hz
(b) LK%
(b) Envelope spectrum
K15 RSABRSLRE 5 B
Fig.15 Experimental signal of rolling element fault
and its envelope spectrum
A
5 4ig

AR SCHEH —Fh ol U ) MOMEDA 5%, % F A A
T 3 R TEOI b AR B A 5 0% ok o R AR AR AF
S E BRSO RS FUE T A TIOR8 R
e, (7 BN S B 25 RRW

1) FHEEETH A AR EIRBUE S T 07
TR AR T2 SN BT , 08 75— 1Y Ji 148 2R 1]
PN SR S 30, O L IR0 1 o f v B

2 0.1
£
€3 o
EE
s
-0.1 T T T T T T
E 0 0.1 0.2 0.3 0.4 0.5 0.6
Ff ] Time / s
(a) I IPTE
& (a) Time domain waveform
£
3
23
a
E 07 T T T r T T )
< 0 50 100 150 200 250 300 350
% Frequency / Hz
(b) fugg%

(b) Envelope spectrum

K16 MOMEDA 5 R4, R
Fig.16  Deconvolution results of MOMEDA method
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Fig.17  Deconvolution results of IMOMEDA method (Tter=1)
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Fig.18  Deconvolution results of IMOMEDA method (Iter=5)
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