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Intelligent Fusion Diagnosis of Aeroengine Wear Faults
Chen Guo
Nanjing University of Aeronautics and A stronautics,Nanjing, 210016

Abgract :Aimming at aeroengine wear faults diagnoss,a hew method ,intelligent fuson diagnoss
of aeroengine wear faults was put forward. Firstly, the characteristics of manifold data sources from
oil analys s were analyzed , and they were combined according to various diagnos s objective. Second-
ly , they are used respectively to diagnose engine wear faults parts, properties, and reasons by Expert
System (ES) method based on knowledge rule. On these bass, fuson diagnosis of aeroengine wear
faults partsand reasons was carried out by D - S evidence theory. Finaly, an example is given to
show that the presented method is corrective and eff ective.
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; , Pu;
, , , P ; Ps;
Ps; Ps ; Ps ;
P Ps
) 2.1
1 L]
Rulel :if then P (1.0/6) or
P; (1.0/6) or P4
B B B B (L 0/6) or Ps (1.0/6) or Ps
_ _ _ . (L 0/6) or P7(1.0/6)
S e P . Rule2 :if then P (1.0/2) or
- . ’ ' Ps (1.0/2)
Rule3 :if then P. (1.0/8) or
2 P, (1.0/8) P: (1.0/8) or
1 Ps(1.0/8) or Ps (1.0/
’ 8) or Ps (1.0/8) or P (1.0/
8) or Ps(1.0/8)
’ ’ ’ 2.2
ELITAREFE: ,
EHARE
(W% | '
Fe Cr Ni Mo V Cu Zn Al Ti
1 ( 2)
2 1%
Fe Cr Ni Mo \% Cu Zn Al Ti
CrdMo4V 88.80 4.00 0.20 4.25 1.00 0.20 0.00 0.00 0.00
( ) (0.93) (0.22) (0.02) (1.00) (1.00 (0.00) (0.00) (0.00) (0.00)
2Cr3WMoV - 1 94.20 3.00 0.30 0.45 0.75 0.00 0.00 0.00 0.00
C ) (1.00) (0.17) (0.03) (0.11) (0.75) (0.00) (0.00) (0.00) (0.00)
1CrBNIoT 68.90 18.00 9.50 0.00 0.00 0.00 0.00 0.00 0.65
( ) (0.72) (1.00) (1.00) (0.00) (0.00) (0.00) (0.00) (0.00) (1)
H62 0.15 0.00 0.00 0.00 0.00 62.00 37.20 0.00 0.00
( ) (0.00) (0.00) (0.00) (0.00) (0.00) (0.73) (1.00) (0.00) (0.00)
QA0 3.00 0.00 0.00 0.00 0.00 84.50 0.50 9.50 0.00
¢ ) (0.00) (0.00) (0.00) (0.00) (0.00) (1.00) (0.00) (1.00) (0.00)
: (1.0/3) ;
Rulel: if then Rule4:if Cr then
(10 ; (Ps P7) (1.02) ;
Rule 2: if Fe then Rule5:if Ni then
(P2 Ps Ps P; Ps) (0.93/5) ; (Ps P7) (1.0/2) ;
Rule3:if Fe then (P P2 P3) Rule6: if Mo then
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(Ps Ps Ps Pr Ps) (1.0/5) ;
Rule7:if V then (Ps
Ps Ps P; Ps) (1.0/5);
Rule8:if V then (P P2 Ps3)
(0.75/3) ;
Rule9: if Cu then
(Ps) (0.73);
Rule 10:if Cu then
(Ps Ps Py) (1.03;
Rule 11:if Zn then
(Ps) (1.0);
Rule 12:if Al then
(Ps Ps Py) (1.0/3);
Rule 13:if Ti then
(Ps P7) (1.0/2)
2
2.3
: [7]
Rule 1:if then (
10);
Rule 2:if then (Ps Ps Ps
P Ps) (0.5/5) ;
Rule 3:if then (Ps Ps Ps
P; Ps) (0.6/5) ;
Rule 4:if then (Ps Ps Ps
P; Ps) (0.8/5) ;
Rule 5:if and then
(Ps Ps Ps Pr Ps) (0.7/5) ;
Rule 6 :if and then
(Ps Ps Ps P7 Pg) (0.85/5) ;
Rule 7:if and then
(Ps Ps Ps P7 Pg) (0.9/5) ;
Rule 8:if and and
then (Ps Ps Ps Pr Ps) (0. 95/
5) ;
Rule 9:if then (P P2 P3)
(0.8/3) ;
Rule 10:if then (P P2 P3)
(0.8/3);
Rule 11:if and
then (P. P2 Ps) (0.8/3)
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[7]
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(0. 55) or
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(0. 55)

5 DS

Dempster —Shafter (D —S)

Bayes ,

[71

S, S,
& ’
S ;
Q2 Qs Q4
S or S or
Q1(0.55) ;
S then Q2
Ss then Q3(0.55) ;
S then Q4(0.55)
R> Rs
Rs
S, S,
S then R1
S then R>
S then Rs
S
S S
[71
S or S or
R: (0.55) ;
S then Rs(0.55) ;
S or S
R: (0. 55) or R4
R5(0. 55) ;
S then R>
[8 10]
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4
’ A P1(1.0/6) , P2 (0) ,
mi(A) ,me(A), ,mi(A) Ps(1.0/6) ,
me) mO), ,m@), Ps(1.0/6) , Ps(1.0/6) ,
mO) =1- m(A) Ps(1.0/6) , P (1 O/6) ,
m@) = 1- m(A) Pg(0)
(1)
PL(1.0/3) , P2 (1. 0/
m@) =1- mi(A) 3), P3(1.0/3) ,
: P4(0.93/5) , Ps(0.93/5) ,
. B - Ps (0. 93/5) , P,
m(A) = 1- il:l[m‘@) ) (0.93/5) , Pg (0. 93/
, , 5)
, P1(0.8/3) , P2 (0. 8/
3, Ps(0.8/3) ,
P4(0) , Ps(0) ,
Ps (0) , Pz (0) ,
6 Ps (0)
P1(0.59) ,P2(0.51) ,Ps(0.59) ,P4(0. 32) ,Ps
(0.32) .Ps(0.32) .P7(0.32) .Ps(0.19)
’ Q1(0) , Q2(0.55) ,
) 03(0.55) | Q4(0)
, 3 Ri(1.0) , R2
, 4 (0, R3(0) , R4(0) ,
Rs (0)
Ri (0. 55) , R2
3 (0 55) , Rs(0) , Ra
(0 55), R5(0. 55)
R1(1.0) ,R2(0.55) ,R3(0) ,R4(0.55)
(4)
Fe :
A 13 Pl!l , ,
A mi(A) = 1.0/6,
} b m(A) = 1.0/3, me (A) =
’ 083,
) . ., m(A) =1-[1- m(A)][1- m(A)][1- m(A)] =
' 1- (1-1.06)(1-1.0/3)(1- 0.83) =0.59
1(Rulel) , 4 4 “ P,
(2 “ Fe ,
’ 4
(Rule 3) , 4 M
P (1.0/3)"
(3) “ 7
11(Rule 11) , 4
! P (0.8/3) ( 306 )
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