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Fault diagnosis of rotating machinery based
on gray primitive co-occurrence matrix

DOU Wsei, LIU Zhan-sheng, MA Xiao-feng

(School of Energy Science and-Engineering,
Harbin Institute of-Technology , Harbin-150001, China)

Abgtract : A fault diagnos.s method based on._gray primitive co-occurrence matrix was
analyzed. This'method directly extracts-the i mage characteristics about the vibration parame-
ter of «rotating machinery by combining ray space distribution characteristics with texture
primitive method. While extracting the information of image texture characteristic, it ena
blesfault diagnosis of, rotating maehinery by usng BP (back propagation) artificial neural
networks. This method was validated to get high diagnosis accuracy by conducting normal
state rotor , unbalanced rotor , misalignment rotor and loose bearing pedestal experimentson

600 MW turbine experimental bench.

Key words: rotating machinery; fault diagnoss; gray primitive co-occurrence matrix ;
parametersimage; texture feature
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Fig.5 Mode of BP neural networks

1612 23
(H), (L), n, (U v). BP
. n m
E= Y YIeRG.Y (12) bl
H=- § YGP(i.log GP(i.j) (13) T ap
1 o
L = . . zGP y 14
ZZ“(I-J) (i G Sgmoid : BP
| = z z(i - DEGP(iL)) (15) BP
Z[ EGP(i,j)] 2
U = (16)
E ZGP(i,J) BP
z[ zGP(i,j)T] i
V = (17) BP
E ZGP(i,J’)
6
t=[E,H,L,I,U\V] (18)
6
BP
[12]_
[t1,t2, s ],
[ T, T2y, Te],
m (0}
T =(-mio,i=1,2, ,5 (19
2 3
BP 600
MW
5
5
7 600
MW
8
600 MW
. 600 MW
9 5 ( 7
WA !‘_ REZ —" Fir i )2 ). 55 KW
FRENIC
5 BP HGGC2



9 : - 1613

LI (L1 BENTL Y 3000XL8mm ,

=== T i
)
= BRI (S SR A i i E 7.87 V/ mm, , 32
|
, 0.64 s,
i r— E i {’L E 3200 1/ mi A/D
! r—zﬁ&%s%&izlﬁz b [7%?%?5‘#&([%1}?3 : remin.
a T
| HeREE Ty b fﬂw Lh7 ! ’
| [ |
: 10 cem— L 5 20
U wsmmsigm | ) '[ g mam | |
:F i E i K R T Ak 3 i , 200 , 20
| — ! 20
! r 1L A b L%ﬁfﬂﬁliﬂiﬂz&%/u’/# !
( b f ’
" ] (
l‘ WL E l [TXJ%—A%JCJECE%WE E ). 9
| |
e s e s S S 1
Ol pre-soosemme | L | sompEmg f
| | I
4L 4 4L | '
L aman ]! | s ) | ,
|
v g S e g |
| et G AR Ja |
:F“ Ll ftj b R !
——qS :
[ |
| i A DRI £E R4S 1% | '
|
A\

AT it
P EEEEE EEEEE L
e e CRELE T 2 GTRELRE £ 1 RTISEE T s sy
Fﬁ.,Rl§'4Rl*l*l2Rll g T R7R()Ri R4RIR2RI | :
iz H $
. T “T [ TD TS V Tie
: I :
E il |
Mendtrastmatindtnditundtraibndinndbniitndbraibundbondtndibudbudituibuattniibnabudibuabunditniinnibuiis
P s s e o
I

o
.
+

15 R AT R

7 600 MW
Fig.7 Buildup of rotor-bearing system test-bed of 600 MW supercritical steam unit turbine



1614 23

IEAE /pm

B 11 A % b B 4 3 = ki

Fig. 11 3-D spectrum of rotor misalignment fault vibration
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Fig. 9 3-D spectrum of normal rotor vibration
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Fig. 13  3-D spectrum of steam exciting vibration fault
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Fig.15 Gray image of bearing pedesta looseness vibration
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