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Abstract: The characteristics of vibration signals for the rolling bearing of reducer of rolling mill in the bar work zone
of Long Products Plant are non — linear and non — stationary so that the fault feature is difficult to be extracted. As a result
the classification of the SVM condition recognition model established based on this is with the problem of poor precision so
a method for condition recognition of rolling bearings based on VMD and SVM is proposed. The experimental and case anal—
ysis results showed that the fault feature information of rolling bearing could be accurately and effectively extracted to realize
its condition recognition which provides a new method for field application.

Key words: reducer; rolling bearing; variational mode decomposition; support vector machine; condition recognition

x 22019 -05 - 10
(2017MS0509) .
(1974 -) .



64 46

o o IMF
“ - - 7 N Hy Hg, Hy o
. 3
1
1 1
; H,(D) In(D1) ﬂ;Dp( m) In(p(m)) (2)
o (2)
1.1 “H,(D) H,(D)
" ( Variational Mode Decomposi— o
tion VMD)
: o PEl PE2
‘ PE" o
2
1.2 * ( Support
VMD Vector Machine SVM) N
E, E, - E, . : ; .
i o 1
Hy =- Zpilogpi (1)
= .
p; = E,/E i
FAAP | » SVMIL | > SVM2 | . B SVMi | B ... > SVMp
b K2 K i Kilp
1 SVM
3
SIEMENS - LMS
Test. Lab Spectra Quest
DDS
o ER - 12K
AY N 3
15 360 Hz 2 100 r/min
60 o 2, )

hEIM  https://www.cnki.net



1 VMD  SVM 65
3 40 o
SVM
X 20 6V 97526E
o SVM 8—10
97.5% 100% 3 o
95%
“0 01 02 03 04 05 06 07 08 09 10 O 01 02 03 04 05 06 07 08 09
B8 /s Bf[8]/s
(a) NIRRT TE (b) R ATEIE
“0 01 02 03 04 05 0B 07 08 09 10
efia/s
(c) HME R TR
3
6 4 o
60 5120 4 IMF
SVM SVM
o VMD 1.
1

HE, HE, HE, PE, PE, PE,
1 0.613 14 0.608 19 0.586 55 0.872 73 0.850 21 . 823 62
2 0.623 50 0.613 94 0.579 43 0.863 25 0.860 67 .819 48
60 0.602 45 0.596 89 0.563 78 0.853 17 0.843 94 .817 76
1 0.687 31 0.667 55 0.587 42 0.862 16 0.853 02 .802 03
2 0.657 55 0.654 36 0.568 80 0.847 95 0.832 52 .803 20
60 0. 665 35 0.648 22 0.578 05 0.863 39 0.851 01 .792 35
1 0.568 31 0.556 55 0.566 42 0.853 16 0.831 02 .789 03
2 0.578 85 0.548 36 0.545 80 0.820 95 0.813 68 .756 20
60 0.552 37 0.532 32 0.523 05 0.819 59 0.802 01 . 747 35




46

66
o - e e
£ 0 ettt st asid ot st o s i 2 0, pmletds 4ol e ots d ottt tpe]
"o o1 0.z 0.3 0.4 05 06 07 0g 04 1 'D 01 0.2 0.3 0.4 05 06 0.7 0.8 04 1
rtiE s Bt E)/ s
(a) PYEEEHT VMD 43 (b)) BEINREES VMD 43+
o
i
S
.D D.I1 sz D.I3 D.I4 D.I5 D.IB D.I? D.IS D..Q 1
=05
A il rhastte/ i et
1] 01 0.z 0.3 0.4 05 0.6 0.7 08 04 1
il =
(¢) ANEEEIT VMD 43fif
4 VMD
SVM 2018 11 6V
35 .
“1 » ‘2” 437’
. 5 80. 85% .
“1 »
4
(1) VMD
O - VIgsiEE « »o o« "
"t - PR A N o
P = B (2)
- A S— — T
P (3) SVM
2 dpowm b Com—— 5>
A A
0% 1 VMD
0 20 40 60 80 100 120
PILELE . MR A
5 SVM J 2017 41(05) : 143 —147.
( 94

https://www.cnki.net

SRl ES PRI



94 46

600 mm : 2002.
800 mm 2 . M .
o 2007.

( 66 )
2 . ELMD J .
AFSA - SVM 2013 (19) :2641 —2646.
J . 2018 42(06): 164 - 4 .
170. J . 2011
3 . 40( 1) :2 -10.

€ )

116 - 151 190/

( )
: 014010
0472 -2186065 0472 -2183081

( )



