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Application of optimal minimum entropy deconvolution and
envelope-derivation energy operator in bearing fault extraction

Yang Na'?  Liu Ye’ Wu Kun'
(1. Xijing University, Xi’an 710023, China; 2. School of Electrical Engineering, Xi’ an Jiaotong University, Xi’ an 710049, China)

Abstract : Minimum entropy deconvolution (MED) is an effective technique for detecting impulse-like signals such as bearing fault or
gear fault signal, but there is still a deficiency in this method, that is, a parameter of the filter length in this method has to be set before
using. Unfortunately, the selection of this parameter value can only be chosen through the human experience. In order to overcome this
limitation, an optimal selection indicator based on Kurtosis, permutation entropy (PE) and signal energy is proposed in this study. By
virtue of this indicator, the optimal filter length can be selected to filter the raw signal better. Then, an enhanced energy operator named
envelope-derivation energy operator ( EDEO) is used to extract the fault characteristic frequency from the filtered signal. The
experimental results show that, compared with the conventional methods, this proposed method can effectively extract the bearing fault
characteristic frequency under harsh working conditions and obviously highlight the amplitude of the bearing fault frequency.
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Fig. 1  Flowchart of the proposed method
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Table 2 Fault characteristic frequencies

A R %/ H
4P (BPFO) 20,34
&l (BPFI) 42,66
TRER (BSF) 15. 67
2.1 NEMEHHERR
R P B 3

K3 R R
Fig. 3 Inner ring defect

N PAY P i A ) ok B2 15 5 B X 7 £ e AL
M NE 4 Bros . T RUE B IR BE 455 A 31 24 v

To 2 00 #) R Rk e R g0, A R P T vk AR T #)
42. 66 Hz MIBURFHAESIZR | 3 HA00E s 30 B0 T 4 e
BT TR S AR, R Rl DU %S 5

HOAUAAFAERE P T, 3 A HABAR SR 1 T4

20

10
c o!
= -10

_20 C 1 1 " 1 " 1 n ]

0.0 0.1 0.2 03 04
i 8 /s

1.0

0s R A AR AR
T osl /\
g
= 04
EOQ&M

™ A J Ll id A Mdbins A

0 50 100 150 200 250 300 350 400 450 500
PR /Hz

K4 RS S SO

Fig.4 Inner ring fault signal and its spectrum
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