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Grey target decision model for two-stage equipment maintenance strategy
selection

LI Qiang", LIU Si-feng"?!

(1. College of Economic and Management, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China;
2. Institute for Grey System Studies, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: Aiming at the problem of selection the best maintenance strategy of equipment, firstly, the paper puts forward
six equipment operation and maintenance objectives, and the architecture diagram and modeling algorithm flow chart of
the intelligent weighted gray target decision model for the selection of two-stage equipment operation and maintenance
strategy are proposed. Then Delphi survey method and analytic hierarchy process (AHP) are used to determine the weight
of different objectives. Combined with the actual data of equipment operation in a semiconductor panel manufacturing
enterprise, the corresponding effect measurement functions are used to calculate the consistent effect measurement matrix
and comprehensive effect measurement matrix under different states for benefit objectives, cost objectives and moderate
objectives. Using the multi-objective weighted intelligent grey target decision-making model, the optimal maintenance
strategy under the production state of the equipment is obtained. The proposed method has practical guiding significance
for correctly selecting the maintenance strategy of semiconductor panel equipment, improving the equipment operation
and maintenance efficiency and reducing the maintenance cost.

Keywords: equipment maintenance; strategy selection; operation and maintenanc attribute; AHP; effect measurement
function; weighted intelligent grey target decision-making model
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sty = (a7, b1), si5 = (a1, b3), sig = (a,5),
sy = (a3, b7), 3, = (a3,b3), s35 = (a3, b3),
s34 = (a3,b3), s35 = (a3, b3), s36 = (a3,b5),
sin = (a3,07), 53, = (a3,b3), s35 = (a3, b3),
sia = (a3, b1), 35 = (a3,b3), s5 = (a3, 7).

25 A WA TN 1 H AR RCRPEARERE L I 57
B IR PRI LA I EE SRR BE R U1 5 P,

®5 BREHERBGREARIER. I8 FEREFNE

H iz P11 P12 P21 P22 P31 P32 1 76 E R
A 198 202 20 20.1 19.5 19.7 19.7,20.3 0.1267 moderate
B 21 18 35 27 32 34 4 0.1787 min
cC 08 12 23 25 18 15 3 0.1370 min
D 17 15 4 21 27 19 4 0.1427 min
E 63 7 55 3 45 34 7 0.2111 min
F 121 1.36 095 1.24 0.75 1.43 1.5 0.2038 min

TR B &SRS 2 4E B bR 0 — SO B P
R

1) BEA& IEHRES T I — B3R BERE FE N
0.33 0.33 1.00 0.67 —0.67 0.00
0.18 0.00 0.38 1.00 0.63 0.90] ;
0.39 0.19 0.73 0.35 1.00 0.09
2) WA RRAS T 1 —BUSCR I A PR A
[0.86 1.00 0.23 0.59 0.36 0.27]
0.18 0.00 0.38 1.00 0.63 0.90] ;
10.39 0.19 0.73 0.35 1.00 0.09)]
3) WA SERPIRAS T I — BRI B R R
[1.00 0.82 0.32 0.23 0.55 0.68]
0.92 1.00 0.00 0.76 0.52 0.84
0.18 0.00 0.38 1.00 0.63 0.90|
0.39 0.19 0.73 0.35 1.00 0.09)

[ B, 6 2 RS I SR 5 ROR DN B R R
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R, =10.158 0.080 0.355 0.366 0.252 0.209],
R; =[0.270 0.217 0.269 0.387 0.404 0.258],
R, =10.384 0.293 0.272 0.421 0.485 0.422].

3PIRAS 5 ORI B2 R B P -

IEHIRZS: 124 > 123 > 125 > 16 > 721 > 223

HIBEARZS: 735 > 734 > 731 > 1r3g > 136 > T2

SEAPIRE: 145 > 146 > Tag > T4y > Ta > 143,

15 e 73 B E AN R SIRAS T S L 44 D SRy
S FE. B SR TN BUERA I LR RS W] i,
LG R, € [0,1], RWIEE 2 B 6 Mt 4 T ST
R, B T 5 RS, BT % B B H R 4
PR T oK. HER 1 AT R, 6 FlAS [) Fr) 4 4 5 W 6T . 3
FIANF VAR AS B S L4 4P TR S AN T

D) W& IEFIRS rgaé%{rzj} = 194 = 0.366;

1<7<

2) WA TR AS 1121;2(6{7"3]»} = r35 = 0.404;
SYAS

3) ﬁﬁ%ﬁ%%‘fg&{%} = 145 = 0.485.

T 5 2 B Bk A& s 4k B AR 1 IAU R e 2K HE
TR 25 Rt v I, R WA 12 AT RS R, 4
WA AL T IR AR I 32 ZR AU B 4E 07 N
JIE 1 A 4 SR 24 £ AL T o LIRS B S
PR AN 5T A LSRR RS I, Y 4 28 5 Fh 4
P07, RIARAS A0 4 47 S mes
33 IR REFBIEXTEE S

WCER I — AN B[] P S A T A R Ol 14 4% 1) 4
P H L G TR] DL R ) 3 Aol 0 55 3 Gt B
RYES P 7 A2 A4 2 T BSOAS S5 5008, B0 e #& 4E 4
R EUH B 4E 9 07 %2, — AN H [ 4Edr i 1) iy, 3
SETEAES IREL 4 R, IR A Y AN 7.25 R, H &
YE4 I [A] 9 51.8 h, H 4847 Ay 4.2 75 6. BARYEd
i ansR 6 fZR 7 B,

*6 SR EUHEIPHIE

WiH LR EER BaRgEPEE 4RI/ R 4EPRNE /b 4ERAR / TG e R ek e
o 25 IR 51,
F 5 11A2H 11A8H 6 11 0.86 PRASKE I HEAE
I S A I (RO 4 i 44
F IR e 7,
A THI 11H8H 11H15H 7 10 0.78 It A 4 4
SEHtAT 4EA
FERERTRE B Attt
HRER 11AI15H 11 H24H 9 13.5 1.02 A A Y
TR, EE Y
T2 R A 3, B 4
St 11H24H 11 A30H 6 17.3 1.54 RGeS
[ 25 St 4 4 b
W total 28 51.8 42
=7 RIEZHEIPHE
iH R4 EE soRdir HI 4E R R 4EPRTE/h 4ERORRAR Tt HiZTANIES Her g
P 10H4H 100H9H 5 8.9 0.67 HG s WA Wb L
AT 1049H 10715 H 6 9.5 0.75 NG P g WA BB
R g 10H15H 10H21H 6 16.8 1.54 T i 24 & SRR
b 10H21H 10H24H 3 22,5 1.77 SR 4 TR AL
% 10 H24 H 10829H 5 16.4 1.68 W B T Y4 Syl
% 10H29H 11H4H 6 12.8 1.32 EHUS AL SR ML 0, 7 W R
total 31 86.9 7.73

*8 FRRHIPSITREHEIFBURERILST

i H JRan ey B BT AR 22 5 (RG-BUT)

YE4 i} E] /h 86.9 51.8 35.1
e A ) R 5.17 7.25 —2.08
et/ A 6 4 2

e 9k / i G 7.73 42 3.53

H1 2 8 AT 40, 3 X B A 2 i 4E 3 5 5 A ST
{100 5 1Y BB A2 % 24 477 S8 W 32 36 1) A W SRS Y T DA
DA, S %~ B 4E 4 A AAE 5.17 K, HH EL AT P 35 4
PRI T7.25 R4Gi%E T 2.08 K, H 4 kB8 hn 17 21k,
SR H 44 1) i 51.8h T 86.9h, 4E4 7 H i
42776 L E 7.73 i o0, R4 5 AT R %
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T R TR TR A R B R 4 7 SRS ) )
FOL, AU 0 W 1 3 M E ELSATIRAS, B IE HIRAS
WPRARAS  SE AR 23 0 4 4% 4L B SRR I 15 11
HEE P AR AT B1% - AR G L & HH 4
PR b 7 X T R B DAY 2 4 7 S (RORRCIR S A
SERPIRAS) 5 TP B 44 T7 22 (R FOIRE) M 45 & 15K
W SR ST I, T B B, SR T R R
1) S 4 S 3G 5 ) . Y BT A5 B 1 45 0 5 S PR
DUEEARW) &, I e 2 I PR B B w5 e 4E SRS L R I 2
H AR IR B 2K HE e SRS A B — @ I I F 1, B 9T
X T2 AR ) 1 A s 4E 5 B B SL bR R S AE S
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