http://mww.kekaoxing.com

18 1 Vol.18 No.1
2005 3 GAS TURBINE TECHNOL OGY Mar. ,2005
%

( : 266041)
:TB114.3 A :1009 - 2889(2005) 01 - (K47 - 05
1
[1.2]
[3 6]
. [5 7]
1 2- 1
, [8 117, : ,
U={u,l, ,un};
] ] V = {Vl 1V2 ] an}
2.2
2 W ’
( ) ,
( )

* 1 2004-11-01


http://www.kekaoxing.com

18

48
« &
“ N 5" ,
: : W= (W wo, W)
, 2.3
R=(Tj) nxm , R
0 o<x<sa  x=B
T(X) = (x-a)(m-0a) od<x<m T (Ui v))
B-xB-m m< x<B Ui
,m 1 O, =m-0a 0g Vj
=B - m, T , T ( ) i
=(m,0.,0R) oL Og (1)
, T 2.4
O, =0r=0 >0 , T
m” ( T=(m,0)),m ,
) ) ; QL >0 X=W R=(X1,%X2, ,Xm,) (2
ga o m, m , X; X;
o, or , , ji=1,2, .m o
&, Og,T (+,x%)
K Wi (i (
=1,2, n;j=1,2, Kk j Uj Rs) |
vVNVIJ A VNVIJA _[a”M , bij )] ! X '
Y (12 Wy ) v, ,
AoowY R$::21§,-v,-/:zl§,- ®
’ T A ) =1a®, 4",
[13] o w; V) ‘W [0,1], (1) @)
Wij : A A
W0, Wy | , = Zwe" Zwg, =12, m
A , (4] Wi ( (4)
Ui ) A 3
) _Lsm b Ls. b LS [14]' A
Wit =" W =0 e e 2t T (D) ’
A m n m n
A W, W oy _ e 3 Sy
! : ' R =[Tn s S m o (5)
! j :Zli :lei d” Z.‘Li :21 WiCi
A



http://mww.kekaoxing.com

1 49
3
U ={u,u Uz ,us,Us}
:{ L ) ) L] }
0.92
, 0.97 ,
: : V ={0.90,0.92,0.94 0. 96 ,0. 98 ,0. 99}
G R ,
[1] .
¢ (1) (2) (3)
C=- allnR,a>0 (6)
a (4) (5) (6) (7)
(€). ,
RS ’ ’ A I
RO RA 1
) 1
mex Rt :iHRiM No. 1 No. 2 No. 3 No. 4
R - RM <0 (8,0.5,0.3) (8.5,0.4,0.5) (8,0.5) (8,0.6,0.4)
(6,0.30.6) (5,0.4,0.5 (7,0.6,0.5 (5.5,0.4,0.3)
R; mm“ < Ri“ <R max“ i=12/A n (5.5,0.6) (50.5,0.4 (7,0.3,0.6) (6,0.5,0.6)
s.t. 0<RM <1 @) (7,0.5) (6,0.5,0.3) (6.5,0.3) (6,0.5)
(5,0.5) (4,0.6,0.3 (5,0.5 (5,0.3)
(- allnR¥) =cC (1) MAT-
n , LAB ,
W = (0. 2615 ,0. 1902 ,0. 1905 ,0. 2053 ,0. 1525)
R= [Fl AN ,FS]T
: 1 mn , (m,
, 0. 15) ;- m’, (m,0.08)
: ; m’, (m,0.04)
m [0,1] ;
4 () m
0.91, 2.5 ,
, m#dg>1 m+Og=1; m-0_
<0, m-0, =0

4.1 2


http://www.kekaoxing.com

50

18

2 u »
No. 1 No. 2 No. 3 No. 4

0.90 (0.3,0.08) (0.2,0.08) (0.4,0.15) (0.25,0.08)

0.92 (0.75,0.08) (0.8,0.15) (0.8,0.04) (0.85,0.08)

0.94 (1,0.04,00 (0.9,0.08) (0.95,0.08,0.05) (0.95,0.08,0.05)
0.96 (0.9,0.15,0.1)(1,0.08,00 (1,0.15,0) (1,0.04,0
0.98 (0.7,0.08) (0.8,0.08) (0.85,0.15) (0.6,0.08)
0.99 (0.2,0.15 (0.3,0.08) (0.35,0.08) (0.25,0.08)

2 1 ,

, 0.9 .

“ 5%, 0% “
100%" , 0.96 . 90 %" ,

r1=[ (0. 2875,0.0975) , (0. 8,0.0875) , (0. 95,

0.07,0. 045) , (0. 975,0. 105,0. 025) , (0. 7375,0.
097) ,(0.275,0.098) ]

T2=[(0.175,0.087) , (0.95,0.098,0. 05) , (O.
988 ,0. 07 ,0. 01) , (0. 925,0. 08,0. 075) , (0. 55 ,0.
045) ,(0.2,0.08) |
Ts= [ (0. 275,0. 105) , (0. 675 ,0. 0975) , (0. 95,
0.08,0.05) , (0.95,0.098,0.05) , (0.2875,0.087) ,
(0.08,0.075,0.08) |
T4=[(0.75,0.105) ,(0.975,0.098,0. 025) , (O.
8875 ,0. 097) , (0. 575 ,0. 0875) , (0. 1875,0. 08) , (O.
05,0.05,0.08) |
Ts=[(0.65,0.088) ,(0.913,0. 133,0. 087) , (0.
97 ,0.08,0.03) , (0.825,0.08) , (0. 225,0. 105) , (0.
125 ,0. 06) |
MATLAB ,
( R), 3

A
0.9 0.92 0.94 0.95 0.97 0.9 1.0
0.9178 0.9226 0. 9275 0. 9299 0. 9348 0. 9397 0. 9422
0.96730.9622 0. 9572 0. 9546 0. 9496 0. 9447 0. 9422

A=1 R% ,

A =09 0.9

0%, 0.92

0.9

R, = [0. 9533 ,0. 9852]
Rs = [0. 9661 ,0. 9928]
R4 = [0. 9705 ,0. 9939]
Rs = [0. 9525 ,0. 9906]
, 0.9
R =10. 7814 ,0. 9315]
4.2
0.9
: (6)
=1.1a=0.45 a=0.16 & =0.32,
MATLAB -

a3 =3.68 &

= - InRi ,

mn (-INRy) = X1+ Xo+ X4+ X4 + X5

X1+ Xo+ Xg+ X4+ x5 < - In0. 91

- In0. 9673 < x; < - In0. 9178

- In0. 9852 < x, < - In0. 9533

- 1n0. 9928 < x3 < - In0. 9661

- 1n0. 9939 < x4 £ - In0. 9705

- In0. 9906 < x5 < - In0. 9525

3.68x; "+ L1xy ' +0.45% " +0.16x, ' +
0.32xs" '=250

R;=0.9653; R, =0.9809; R; =0.9877; Ry = 0.
9927 ; Rs = 0. 9896
,Rs=0.9187,C=250. 047 ,



http://mww.kekaoxing.com

51

[1] : [M].

[2] ' . [M].
,1995.

[3]1BowmesJ. A survey o reliahility prediction proceduresfor microe ectronic
devices[J]. |EEE Trans Rdiability ,41(3) :2 12.1992.

[4]Marius Bazu. A combined fuzzy - logc & physcs- of - falure goproach
to reliability prediction[J]. |EEE Trans Reiahility , 44(2) :237 242.
1995

[5] , , . [J91-

,16(4) :585 589. 1997.

[6] , , .

[J1- ,16(4) 144 47.2003.

[ 7] Zheo Dezi ,Wen Wei dong ,Duan Chengmei . Application of Mechanica Re
liahility Predication Based on Fuzzy Theory[J]. Trans. of Nanjing Uni-

versty of Aeronautics & Agronautics,21(1) :76  80. 2004.

[8]Amop K D. Optimd gpportionment of reliability & redundancy in series
sysgem under muitiple objectives[J]. IEEE Trans. on Rdiakility ,41(4) :
576 582.1992.

[9] Ravi V ,Reddy P J,Zimmermann H - J. Fuzzy QGobd Optimization of
Qonplex Sygem Reliahility[J]. |EEE Trans. Fuzy Sygem ,8(3) :241
248. 2000.

[10] ' . [J1-

,20(8) :79 82,113. 2000.

[11] , , .

[J]. 44(1) :59  64.2003.

[12] Knezevic J , Odoom E R. Rdiability nodeling of repairable sygems us:
ing Petri nets and fuzzy Lambda - Tau methodbligy[J]. Rdiahility Eng-
neering and Sysem Sfety ,73:1  17. 2001

[13]Zadeh L A. Fuzzy =ts as a badsfor a theory of posshility[J]. Fuzy
Stsand Sysems,1:3  28.1978.

[14] 4 , . [J].

,(4) :35 37.2003.

Fuzzy prediction and optimal allocation for gas turbine rdiability

ZHAO De-z
(Qingdeo Branch of Nava Aeronautics Engineering Ingutute ,Qingdeo 266041 ,Ching
Abgract Based on fuzzy ifformation quantified by fuzzy numbers, the current method of fuzzy syntheticd assesament is inproved. The im
proved method is used to predict the subsygems reliahility of a gasturbine, and then the corfidence intervdsd the subsysems rdiahility are
obtained. Under the condition of developing cog o a gas tubine defined as a resource condraint , the optima dlocatiion nodd for gas turbine
reliahility , which isdf great vaue to red engneging, is proposed on the bags o results of the above fuzzy prediction.
Key wor ds:gas tubine; rdiability ; reliability prediction; optima dlication; fuzzy decison - making
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