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Propositional Logie- based Method of Liquid
Rocket Engine Fault Diagnosis

LIU Honggang, WU Jiar jun, CHEN Qi zhi
(College of A erspace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: To provide an efficient way easy to express and organize the fault knowledge of liquid rocket engine, a qualitative model
is first founded by the qualitative description of the obsewvation and characteristic of the system in the form of proposiional logic formulae
and clauses, then fault diagnosis is continued based on the inference tles of resolution step and modus ponens, and diagnoss results
wih test data manifest that the provided method has better ability .

Key words: propositional logic; fault diagnosis; liquid wcket engine

[3l

1.1
Poch ] ) Poch
True, False Poch : —Pih= ¢ »
[13 /\7’ ,
ul/\_'uz/\X4/\_'X5 /\y1 (1)
* : 20010928
: (59806014)

(1975—), s



2 2002 1

, ul, X4, i , W, X5 )
. (D)
w A uw Axg Axs Ayi= {ur, Dug, x4, X5, Vi
1.2
aAb=s, c=s
a, b c s
aAb s, ¢ s (2)
(3) . . (2 (4
a b= bV™a, (aAb) Ve= (aVe) A(bVe), a<b=(bV™a) A(aVTb) (3)
(a/Ab) Ve s= (sVmaV—ab) A(sV—e) = {(sVaV—b), (sV—o} (4)
2
, ( )
, 0o , R )
FO B
< 00, R> ,
Fo < 0o, R> <¥Fo U UR SV EFo, 0o
(1 , R S={Si,i= 1, .-, n}, S S,
0o SSi= O USi{i= 1, .-, n}, SSi ,
SSi, ,
SSi {i=1, -, n} n
(2) : S , S
, R S= (S, i= 1, ..., n}, S S, Oo
SSi= 0o USi{i= 1, .., n},
fi, fi = < SSi, _'fi>
m ) nXm
I ,
P q True, p True, q True
R P q R= {Rii= 1, -0}, R R, R;
Oo , True, n
3
: spg %7

R= (Pl Amol Amh A nh AP'h~ Model; mi' A P{lAmoh AnhAP,h™ Mode2; mol AP{1AP,IAmh A
nh~ Mode3; mol AP{1Amil AnhAPyl™ Moded; mil APl A nl Amol A Pool ~ ModeS; (mol A P1A mth A nh A
Poch) V(md AP{1 ANl Amol) ~ Mode6; (moh AP'h Amh Anh) V (ml AP A nl Amoh A Pool) ~ Mode7)
. Poch D Pocl



, moh , mol , m¢h
, myl , Pih
Prl
, Model , Mode2 , Mode3 , Mode4
, Mode5 , Mode 6 , Mode

S= [—PelVmol Vmeh V—nh V= Pth V Model, —mlV =P/ 1V —=mohV = rh V= PuhV
Mode?2,

—mohV—=P{1V =P,V —=mhV—nhVMode3, ~mol V—=P{1V—=mlV—=nhV—P,1VModes,

—ml VPV =0l Voimel VPl VModeS, —mol V=PV —mh V—nh V=P, h V Mode6,

“ml A= PIA— 0l A= mol VMode6, —mohV =P 1V —md V—nl V=P,V Mode7,

— mth A= P'h A= nh A= moh V Mode7)

Fo= {Model, Mode2, Mode3, Mode4, Mode5, Mode6, Mode7 } , .
(3), R; O {i=1, -, 7} (T= True, F= False),
1;
(1), SiUOO{i: 1, ... 9} , 2;
(2), < S;U0p, —fi> {i= 1, . 9,j= 1...7}, 3 (0O ,
g )
1
Tab. 1 Inference result of modus ponens
(0o) Ri R> R3 R4 Rs Re R7
1 Pel, mol, mgh, P}»h, nh T F F F F F F
2 Peh, moh, m¢, Pfl, nh F T F F F F F
3 P 1. mgl, mh, P/l nh F F T F F F F
4 Pel, mol, md, Pfl, nh F F F T F F F
5 P(I',L m017 ml’l’ Pl’llv H-l F F F F T F F
6 Peh, mol, meh, P{L nh F F F F F T F
7 P, mgh, md, P/l ul F F F F F F T
4
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Tab. 3 Pmwof result of resolution
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Tab. 2 Resolution result
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