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Decisior making method for maintenance strategy
with mixed data and unknown priority vector
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Abstract: T he fuzzy preference programming method was employed to calculate the pri-
ority vectorfrom the fuzzy pairw ise-comparison-judgments set, and then ELECT RE Illbased

on stochastic dominance and the distance index between the centroid point of a fuzzy number
and original point was ‘applied to rank the maintenance strategies in order to select the most
appropriate maintenancestrategy-for amachine. Finally, the proposed method was applied to

the maintenance strategy decision making of aeroengine. The result shows that the proposed
method is effective-
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max imise A

subject to di(0) M Raw(w) Sdi(aw) (4)
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( Failure based maintenance, FBM),
( Agebased maintenance, ABM),
(Conditior basedimaintenance,, CBM))

(Predictive maintenance, /PM )/

2 2 2

(5), W=
[0.331 3,0.101 7,0 080 0, 0 101 7, 0. 331 3,
Q 054 1].

FBM

Fi(i)=1- exp[— [t_T(S] "l] (9)
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1
Table 1 Qualitative description of pairwise comparison among attributes
— 3 4 3 4
— — 1 3 2
— — — 1 4
— — — — 3 1
— — — — — 4
2 1
Table 2 Fuzy pairwise comparison set corresponding to Table 1
— (3,4,5) (4,5,6) (3,4,5) (0, 1,2) (4,5,6)
- - 17273) (07172) (07 1/472/4) (27374)
— — — (0,172, 1) (0,1/5,2/5) (0, 1,2
— — — — (0,1/4,2/4) (1,23
— — — — — (4,5,6)
3 a
Table 3 Priority vectors of attributes under different a
a w W w3 N ws We A
0 0.344 4 0.114 8 0073 0 0.110 1 0.300 2 0. 057 4 1.000
0.1 0.3254 0.107-1 0.0810 0.107 1 0,325 4 0.054 1 0.993
0.2 0.3265 0.106 1 0. 080 8 0.106-1 0.326 5 0.054 1 0.987
0.3 0. 3275 0,105 1 0. 0807 0.105.1 0.327 5 0.054 1 0.980
0.4 0.3285 0.104 2 0. 080.5 0104 2 0.328 5 0.054 1 0.974
0.5 0. 329'5 0.103 3 0-080_ 3 0.103 3 0.329 5 0.054 1 0.968
0.6 0.3304 0.102°4 0. 0802 0.102 4 0.330 4 0.054 1 0.962
0.7 0.3314 0.1101 6 0.0800 0.101 6 0.331 4 0.054 1 0.956
0.8 0.3322 0,100 8 0.079 8 0.100 8 0.332 2 0.054 1 0.950
0.9 0.3331 0.100 0 0.079 6 0.100 0 0.333 1 0.054 1 0.943
1 0.3339 0.099 3 0.079 4 0.099 3 0.333 9 0.0542 0.937
4
Table4 Maintenance strategy decision table of aeroengine
FBM (0,0, 1,2 2.75 (0,0,1,2) (8,9,10, 10) (0,0,1,2) Fi(t)
ABM (4,5,6) 2.25 (2,3,4,5) (7,8,9) (2,3,4,5) Fy(t)
CBM (7,8,9) 2.50 (7,8,9 (2,3,4,5) (5,6,7,8) Fs(t)
PM (8,9,10, 10) 2.60 (8,9, 10, 10) (0,0, 1,2 (8,9,10,10) Fa(t)
_ (= § "
1- exp[— [tTﬁ"], t<t| 1- exp|:— [T] ], t <tc
F(t) =

t1

CBM

, A
PM

(10)
ﬂ} 1> h Fi(t) =

1- exp[— [%

Fi(t.) = Fi(tc)

tn— 1cC

t> tc

X (1= 1¢)+ Fi(1c),

(1)
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l<tP

- ol [,

Fa(t) = § Fi(tn)— Fi(ir)
+(1) : P tpl YLx (1= to) + Fi(tr),
t> te
(12)
Ic, tp, tn CBM, PM
FBM
te> e,
10%, ,
S, ai
aj ,
ai aj,
1.
0.2,0.15 0.2
ELEC-
TRE II , FBM,
ABM, CBM, PM : =1. 746-0,
Q 050 2,0.5820,1.113 8.
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