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Fuzzy Optmization D esign of Engineering
r -out-of- n Subsystean on Reliability

Zhang Shuhua' W ang Guangyuan®

'O cean U niversity of Q ingdao, Q ingdao 266003)
?(Harbin A rchitectural U niversity, Harbin 150001)

Abstract Redundant systams are exitensively exisiting in engineering systens In this
paper, the existing condition of redundant system in engineering system is discussed
prelminarily and qualitatively; the defect to partially pursue to reduce the present cost
is advanced;, the method w ith extensive repair cost is given under the optimization ob-
ject; the nature of the relationship betw een the cost in every elanent of the systen and
reliability is discussed U nder the condition of given some assumption, the expression
of the relationship betw een the expected value of the extensive repair cost and the relia-
bility of every elament isformed On the base of the above discussion, w ith r-out-of-n
systan, under the synthetical consideration fuzzy factor and stochastic factor, the
mathematical models and its slving methods about fuzzy optimization design of engi-
neering r-out-of-n subsystem on reliability are presented

Keywords engineering systam optimization; the relationship betw een cost and reliabili-
ty; the relationship betw een extensive repair cost and reliability; the existing condition
of redundant system
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Kuhn-T ucker , (10)’ ,
) ) Hessen
( [4]) 1( A= 1)
1
NO.1 NO.2 NO.3 NO. 4 NO.5
Coj 0.8 0.75 0.7 0.65 0. 60
0 8.8 8.3 7.8 7.3 6.8
D 0.9 0.85 0.80 0.75 0.70
D 2.8 2.6 2.5 2.3 2.0
Wy Q 90998 Q 90533 Q 90018 Q 89447 Q 88808
C= 4 5322 L= Q 3989 W = 4 9310
y Wy | Q 96488 | Q 96361 | Q 96229 | Q 96061 | Q 95889
2/5
C= 4 96763 L= Q 15105 W= 5 11867
y Wy | Q 989927 | Q 989924 | Q 989934 | Q 989961 | Q 990002
3/5
C= 5 56218 L= Q 04024 W = 5 60242
y Wy | Q 998982 | Q 998990 | Q 998998 | Q 999007 | Q 999018
4/5
C= 6 59620 L= Q 00401 W= 6 60021
wy | Q 99999797| Q 99999798| Q 99999799| Q 99999801| Q 99999803
c= 9 383 L=324x 10° 5 W = 9 3830324
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