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Fault Feature Extraction of Roller Bearing Based on EMD Modal Energy Analysis

Wei Wei, Peng Tao
('School of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan, 412007, China )

Abstract: According to the non-stationary signal of rolling bearing, a feature extraction method of extracting energy
ratio of intrinsic mode function(IMF) of normal signal and fault signal to construct characteristic vectors is proposed.
Because of the modal aliasing by EMD, the decomposition results are uncertain, and the fault recognition rate of traditional
energy feature extraction is low. By introducing normal signal under the same working conditions, the energy characteris-
tics of various mode vectors are changed into energy features relative to normal signal. The experimental results show that
the proposed method can effectively extract the fault feature of roller bearing and achieve its fault diagnosis.
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Table 1 The description of sample sets
g e e, WREAR/ BE A A %

(r* min™") mm N I B 0
D007_0 179 7 0.177 8 238 238 239 237
D007_1 177 2 0.177 8 472 474 475 475
D007_2 1750 0.177 8 473 474 475 475
D007 _3 173 0 0.177 8 474 474 477 476
D014_0 179 7 0.355 6 238 62 243 239
D014_1 177 2 0.355 6 472 372 474 473
D014_2 1750 0.355 6 473 476 475 475
D014_3 173 0 0.355 6 474 473 475 477
D021_0 179 7 0.533 4 238 238 238 240
D021 _1 177 2 0.533 4 472 473 475 477
D021_2 1750 0.533 4 473 479 475 476
D021_3 173 0 0.533 4 474 477 475 477
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Table 3 The simulation results

MR FE AP R oy, RPN R /oy

ETE S

02+
0 T

N

I

B

(6}

FE - R X

0.4

X107V
¢ e
=)

f/x

T
L
I
=)

i

ol

-0.2 0
0.1 02

1IMF3
=3

D007 0
D007 _1
D007 2
D007 3
D014 0
D014 1
D014 2
D014 3
D021 0
D021 1
D021 2
D021 3

100.0
100.0
100.0
100.0

99.1
100.0
100.0
100.0
100.0
100.0
100.0
100.0

100.0
100.0
100.0
100.0
78.6
61.3
63.8
66.4
79.8
84.3
99.4
99.8

100.0
100.0
100.0
100.0
65.9
88.6
75.4
78.3
96.8
89.0
88.8
79.6

100.0
100.0
100.0
100.0
96.8
97.6
91.2
85.2
68.2
78.6
84.2
97.2

97.0
99.9
98.4
96.5
77.2
77.3
69.8
75.8
82.6
86.2
85.6
91.2

93.6
95.8
95.4
97.6
73.2
85.5
77.1
80.4
81.7
87.9
88.4
92.3

100.0
100.0
100.0
100.0
86.6
88.4
82.6
83.7
86.2
88.0
93.1
94.1

M3 T EA R AT LR, BARA T LA

IMF4

<

-0.1

AP o

500T000 1500 O 05 10 15 20
FHFT R/ X 10'Hz

d) HPIRIESG S EMD 4Rl R A v 13 B
3 EMD#EEREE IMFaERLRE
Fig. 3 The results of EMD

F2 HMAEAMSIERE
Table 2 The feature vectors of some samples
P A 9, 9, 9, 8, 9,
IEH (FE1)  1.0842 04365 04144 0590 4 0.336 3
EH (FE2) 07611 06601 03605 0.587 8 1.136 5
W (B 1) 43.827 2 52.406 1 47.206 6 8.670 2 7.749 2
W (FE2) 86.2643 59.106 7 22.747 9 5.123 1 3.458 0
WAk (FE1) 47237 0.6652 1.113 4 0.066 5 0.770 6
BHK (FE2) 69361 0.9412 0.504 7 0.029 1 0.604 I
ShIR (FE 1) 496.050 6 4.4913 20467 0.761 1 1.272 4
ShER (FE2) 392.6962 5.588 1 1.686 6 0.662 8 0.645 4
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