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Leak fault identification of rocket engine
using self- organizing feature map network
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Abstract:

Some kinds of leak fault were analyzed in liquid rocket engine. The method of principle component analysis was

used to reduce the dimension of the original samples, which can represent the leak. And then input the low-dimension samples, the

self- organizing feature map network can identify the leak fault. The simulating results show that the approach is feasible and effective.

Key words:

—_

=

1 3]

WA K i R LA it R b el TR E AR, H
O RAE, BKREZ R HEA . 90 FFEARLK, 18 iltFr
B s P A I 2R G2 A0 S 7 17 L AT T
AN NI T M B A AR R B
P, I B IFAT A EE RE A R SE B AT BEE . I
TR, N LAREE IO BT WA KCHT R BN B s 42
SRR — E R REE™ Y o ASSCRI B 4 4R 4R oK
TR AR K T R BILAE T2 90 T A A B s g e
BARAE: Joxd it Jie b 45 =0 R 4T 3 B o 430 A ( Prine
ciple Component Analysis, PCA) , 15 21 3 1) itk g i i A5
HFEAHE, 285 DL AN ARTEE N B AL BN
[va) 8, AT SR 1 ) itk s e o

2 K& & shHlittmEPERTIR A

2.1 [EERYRE

Liquid propellant rocket engine; Leak fault; Fault diagnosis; Artificial neural network

BEAT I A K 5 R AL M e B ) TR, a0 e B
B 1 I 2 B, R R R PR AR U . T R
Ik RO 75 21, o 2R 5 IR S O T 90, BR SR A
B2 WIRFIE R, — U 2 DR 4 2% R Y TR 3 0 22 1 8 e IR
HRE L, 53— 713 T 5L [R5 75 0 FA) 48 9 T 452 2K 1R
R ik, FRATTR A 5 B 0 ik S i it e e e )
A TCRFIEREAT DA, 22 by it s e e R A U A, P85
A E 2H 255 1IE e S I 4%, ) il i i Pt 4T B 3R
il o
2.2 EMSSWEKEIE

E0'%i g TR N SRR €A ERSE P S = 2N 1)
A T, L2 S & 57—/l 5 B, LA RGN
Mg a R ERCRG R K L 42 . RN 5EE
S8 B A DS, BE T S BUm A B h 25
R R ZefE o X (R 2tk 25 &5 1 dan N\ K dis O e 3R
RFIBEHLI BN 15 B e oy 3 BTk LA IE 3248 460t
NS R HEAT IS4, T T SRR 1 SR

* RS HER: 2000-03-27; &7 HER: 2000:05-08; EEWHE: /R T KERENRESTTEIINHE (960241049) .
EEEMN: TiELC (1966 —), 5, W+, ¥z, Wi s h R, 4% bl s s b .



48 i i 5

N 2001 4

IR v, %2, -y x,, FRD TGS 2 0HT
B 1, ey e V(M D), TRy y2 con v RIS
[ Am 43 V. HIEREAR AN, £ 38T
b B FE AT A R R R AR S TRVE ML, 7E m
e FEFH b, B —FE 0wy, — R T H A
BORRY T 8], BU SR AT SRS — 5 BRI aiE
K

V(iyi)= max{ V(y:),i= 1, .-y m}

ﬁ']—% _-—ﬁ“%jr'z W\E{_‘}‘s,_‘}’h on ¥Ymos

Viyi 2V(y2) 2 2 yn)

BRIt R LA, v 3w R BHGE SRR 21—
A, m Ny FE-F iR B R BUEEE B B KRS
4R
2.3 BHEAMELEN

H 2H 23 W 2 25 4 — A W9 = 2, L 45 0 WL 1A
1. B—ENRNER, EEBURAFEA; AR
() A x(i= 1,2, .wn); B_BARFE, EX
WAFEADBEAT 7338, MEERHIH o (= 1, - m) A
(0,1}, H956 7 M2t A 1 N, Ron L AR
TR I A% M2 IcN 0 i, KR i FF
ARBTHE ] K. EHERAME T METSH
HEER, PUEEAE T nxm N0 W= [ W, W, ...,
W, " TR RIEEPL.

wixH

Fig.1 Basic structure of

self- organizing network
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Fig.2 Training result of the self organizing network
1) Nomnal 2) Oxidizer leak before main chamber
3) Oxidizer leak after pump 4) Gas leak of main chamber

5) Fuel leak before gas generator 6) Fuel leak before main chamber
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