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Abstract: A coording to the property of fuzzy number w hich is auited for quantifing fuzzy
infomation, an goproach to multi-stage fuzzy synthetical assessnent based on fuzzy nunber is
proposed by useof fuzzy stsand interval analysis, w hich canmake afuzzy decisonwell in term s
of fuzzy information A model of reliability prediction for an aeroengine is developed by applying
the gpproach and considering the reliability propertiesof an aeroengine By meansof themodel,
the reliability level of an aeroengine can be assessed more objectively because a variety of the fac-
tors influencing aeroengine reliability can be synthetically considered in themodel T herefore the

model isparticularly adgptable to the reliability prediction in initial design stage for an aeroengine
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Y s (
), R ( 4 :
) A 1
(raor RY A RO MATLAB ,
, W= (0.349, 0.3058, 0.3452) ,
[11] : W= (0.3334,0.410 3, 0. 256 3)
5°(N)
Rs W2= (0.375 1,0.300 6, 0. 324 3)
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=1 RO W= (0.2962,0.2407,0.2717,0.191 4)
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1
Table'l Fuzzy weights of group factor sassessd
Na 1 (8, 0.6, 0.2 (7, 0.5, 0.3) (7.0.2, 0.6)
Na 2 (7, 0.5) (6.5, 0.4, 0.7) (8, 0.4, 0.3)
Na 3 (8, 0.7, 0.1) (6, 0.2, 0.8) (7, 0.7, 0.3)
Na 4 (8, 0.4) (7, 0.6) (8, 0.5, 0.2)
2
Table 2 Sigle factor asessnent for " design standard"
0.95 0.97 0.975 0.98 0.99
Na 1 (0.20, 0.04) (0.75, 0.08) (0.90, 0.08) (1.0, 0.15) (0.60, 0.08)
Nao 2 (0.30, 0.08) (0.85, 0.04) (1.0, 0.08) (0.9, 0.08) (0.70, 0.15)
No 3 (0.20, 0.15) (0.70, 0.08) (0.95, 0.08) (1.0, 0.15) (0.90, 0.15)
Na 4 (0.25, 0.08) (0. 80, 0.08) (0.95, 0.04) (1.0, 0.08) (0. 75, 0.08)
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, 0.95 “ ,
20%”, 0.97 “ 75%” ,
0.975 “ 90%”, 0.98 R1 , R2, Rs (3,
“ 100%"; MAT- R ,
LAB : : (4) (5),
ru= [(0.2375,0.087 5), (0.775,0.07), , 3

(0. 95, 0.07), (0.975, 0. 115),
(0. 7375, 0. 115) ]
R, =
(0.2375,0.0875) (0. 775, 0.007) (0. 95, 0. 07) (0.975,0.115)  (0.737 5, 0. 115)
(0. 225, 0. 05) (0.812 5,0.095) (0.925,0.0775) (0.987 5,0.0775) (0. 825, 0. 087 5)
(0.3125,0.097 5)  (0.8625,0.115) (0.975,0.0975)  (0.925,0.1225)  (0.712 5, 0. 095)

F\TZ =
(0.3125,0.1225) (0. 7125, 0. 0975) (0.9875, 0. 06) (0. 925, 0. 095) (0. 8125, 0. 1225)
(0. 2125, 0. 0975) (0. 625, 0. 1325) (0. 9375, 0. 0975) (0. 995, 0. 095) (0. 890, 0. 0775)
(0. 7125, 0. 115) (0. 925, 0. 0875) (0.9875,0.0775) (0. 8625,-0-0975) (0.5625, 0. 115)

Rs=
(0. 6125, 0. 06) (0. 875, 0. 0875) (0.9625,0. 06) (0.9375, 0. 115) (0. 5625, 0. 08)
(0. 6875, 0. 095) (0.925, 0. 07) (0. 9875, 0. 0775) (0:925, 0.095) (0. 5875, 0. 0875)
(0.5625,0.0775) (0.9125,0.115)  (0--995, 0.0875) (0.95,0.07) (0. 5375, 0. 1225)
(0. 725, 0. 0975) (0. 975, 0. 095) (0-9875, 0.07) (0-9125,0.0975) (0. 6125, 0. 1325)

R =
(0.2516,0.0747) (0.8128,0.0918) (0.9461,0.0801) (0.9673,0.1015) (0. 7670, 0. 0986)
(0.4122,0.1126) (0.7551,0.1048) (0.9725,0.0769) (0.9258, 0.0958) (0. 7547, 0. 1065)
(0.6385,0.0804) (0.9164,0.0922) (0.9821,0.0736) (0.9331,0.0946) (0.5713, 0. 1034)

3
Table 3 Rel&bil ity probabl ity predicted at the different conf idence level s

A= 0.90 [0.952 1, 0.998 5] 0.975 3
A= 0.95 [0.963 5, 0.986 7] 0.975 1
A= 0.97 [0.968 1, 0.982 0] 0.975 05
A= 0.98 [0.970 4, 0.979 7] 0.975 05
A= 0.99 [0.972 7, 0.977 4] 0.975 05
A= 1.0 0.975 04 0.975 04
3 , A= 0.9 TN, m+ & 1 ,
0.963 5 0.986 ,
7, 0.9751 X2 0.9 , , A , ,
0.975 , A , A 0.9 0.95 , m+ &> 1 m

11 + &3: 11
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