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Diagnosis method of aero-engine fault based on

fuzzy inference and evidence theory
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Abstract: A diagnosis'method of aero-engine fault based on fuzzy inference and evidence
theory was proposed in ‘this paper) According to the fault symptoms, the proposed method
inferred the probabilities of fault causés with experts’ experience, so as to resolve the fuzzy
problem of fault diagnosis. Then the results of fuzzy inference were regarded as basic proba-
bilities of evidences toihsure the veracity of evaluation. Finally, all evidences were aggrega-
ted and analyzed according to the combined rules to reduce the uncertainty of fault diagnosis
and eliminate the inconsistency among evidences, so as to locate the fault cause accurately.

The results of experiment show that the method is feasible and effective.

Key words: aero-engine; fault diagnosis; fuzzy inference; evidence theory;

fusion decision

it == e sh LR AT 4 AR G B ok IR LA
AE AY e VR 42 52 W 31 R AT i 09 1B AR DA e Aot
2% ¢ SIAIL AR IR 2 00 0l e 32 iy BLAT ) B R
AN S IRAR R R G, A2 S S LB e e e
FKEZ AL AW W, S SO 2 I B AT IR
iR 18 RSO 1 A 1 2 PR R AE

i B 83 2010-10-26; f&ITHEI:2011-02-19

—EAMETR AR 220 B A AR I A5 B B
ik IR AT FE A R SR L S AR T A — Ao S
Je AL RREA2 W J5 k. AR 4 I RE A 5T PN
LR AW RAGELS W7, i P12 W e v R
PR R RS2 B (5 BN 58 # 5 S T R L
oo A A I 78 250 26 PR ER A 2 W SR e A 45

YEZ B AT« Tl 5 (1967 —) . 5 BRI L B #0882 Wi DR 5T 05 1 JE A KL 0 5 SR B R A e AL B B R



2102

% 26 &

WAFAE — WA 2, B 5 2 18] ] B 77 76 o
Hie 2 1 PSR Al R 45 K IR ME. Dempster-Shafter
(D-S) 45 B A Sk B (4 A1 5 1 D o H 3 5
T T AR Gy b At i 4 L 2 R ) ) oo 2 ) RS 3
AR A P oA ORI FH R B3R 38 47 P 3R 43 A 19 i
i, L B A IR 42 G R B T R 45 R 1 o
FUA RO 25005 55 F & 5 20 56 i A0 4 38 25 2R AR
R ST BR IR A AT R R AR MR 2R 4 TS 1Y) AR P L
AN EAE B R AL G B R ) B R TR A
AP SRAL . ot B BRI HE R S D- S R4 B
HEAT A LGS & A LR T AN BT — RO
HEI 5 UE IS A HLES G =S A S L K a2
Tk,

% 4

swb AL M AT LI ) R AE IR AR 5. & S ALY
W R R H = {(hohysorohy) & T NFp
ST £ B b 37 R B IR X N i e i IR R A Y T
AEE s B i PR T BE ] i G ROR .G = (g(hy) s
g(hy) ey gCha)).

P 1 TR Ay AA A B 55 U 4 B AR 25 A i A
25 % ML RIS T AR A RS RL AR B & Bl P A
HCBEAEIREE S1 0 Soveee s Sp Ji o 430 P2 58 U (1Y
W B e O AT R AR K A0 RO i TR AR M HE
BRI R BB ZE & R IE S S S
wee s Sp HEHRA AL A5 B0 AR R A BR T HE 25 L BV
B R AT RE 4R Gy o Gy sy Gp. FLUR , HEAT HETH 2%
SR A DR SRR . A TR AR R E 0 B 1 U)X AR 4
MR G .Gy seer s G HEATRL G P AL 3R R0
DX il 5 SR AT A0 M DN T v 6 488 e A Rl RE 1Y)
A JE TR AR A e 292 W 4R

D-S ik
|

e AR
-

R
)

2%

LGRS

Y

WA B B2 Wi

Fig. 1 | Fault/diagnosis model based on fuzzy inference and evidence theory
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Fig. 2 Fuzzy classing of inputs
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Fig. 3 Fuzzy classing of outputs
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Table 1 Fault diagnosis rules of rotor
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Table 2 Attained symptom values by sensor

Si 82 83

fEIREER 1 317.95 96.53 17. 20
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Table 3 Probabilities of fault causes by fuzzy inference

gChy) gChy) gChg)
RIS 1 0.37 0.63 0.15
%A% 2 0.49 0.68 0.22
fEIRAS 3 0.22 0.20 0.26
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Table 4 Basic probabilities of fault causes

mChy) m(Chsy) mChs) m( H) a

fEREE 1 0.26 0.44 0.10 0.20 0.8
B 2 0.25 0.34 0.11 0.30 0.7

fEREE 3 0.10 0.09 011 0.70 0.3
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