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Fuzzy reliability allocation method for engine based
on the experts Knowledge
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Abgtract'; A fuzzy reliability allocation-method for engine was proposed based on multi-
field experts knowledge. " In this method, fuzzy set theory was used to decrease subjective
preferences of decison makers-as well as fuzzy and uncertain factorsin reliability allocation
process. The mathematical model of fuzzy reliability alocation for engine was constructed
based on the analysisof influential factors to engine reliability allocation. A fuzzy evaluation
matrix method was proposed to determine the weights of the influential factorsin which the
triangular fuzzy numbers were utilized to substitute the scaling scheme of conventional ana
lytic hierarchy process. Experts opinions and the risk index of the product development
process were al 0 taken into account in the method. An application example was used to veri-
fy effectiveness and feas bility of the proposed method.

Key words: reliability allocation; engine; fuzzy set; evaluation matrix; fuzzy decison

:2008-05-21; :2008-07-16
(20060391029) ; (2007 GQC0654) ; (G1J09245)

(1976- ) ,



24

1144
(-
[23] [45] .
, M ON = (m +n,mu+ nu,mg + ng)
, MON=(m - n,mv- nu,Mr - Ng)
M ®@N = (m.n., munu , MeNg)
: M/ N = (m./ ne,mu/ nw, me/ n)
’ kM = (km.,kmw,kmg) , k>0,k R
a0 <a <1),
' a 6]
1 W [0,1],
Ne = [I,F] =
’ [(m- DA +1,- (r- mo + r]
’ ‘ul,\lA
N=(tna,1)
I
0 / n r T
' 1
, (MTBF) . . .
FHg 1 Membership function of triangular fuzzy numbers
.MTBF X
MTBF :;;L 22
F,
' ' ; R,
S=(S,%, +9)
2 ; F,
Fa
21 ; Fs ,
N={(xp, (x).,x R : , F=(R,P,
R M (x) R , Fa)
[0,1] N 23
1 ’
L(x), I<x<m “ -
X = 1 ) H L] ] ]
M (%) {R(x), m< x<r D »
L(x) , , 0<L(x <1; , = (li,l2, ,ls), 1
R(x) : , 0< R(x < 1. ,
L(x)  R(x) : N : 5 (
N=((,mn, <m<c<r. ) ' ,

I\WZ(mL,mM,mR) N_: (I’]L,I"IM,I"IR) ,



1145

1
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