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Optimization of equipment condition-based maintenance strategy
considering batch production
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(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: In view of the increasing emphasis of the current market environment on the delivery time,
product quality and enterprise reputation in mass production, an equipment maintenance strategy
considering the interaction among these three factors was proposed. First of all, if product quality and
equipment deterioration state were known to have a certain functional relationship, it was derived to the
defective rate, and the equipment state after the end of the unit cycle was combined with the production
time to choose the maintenance mode of preventive maintenance and equipment replacement. Then,
according to the time threshold and the preventive maintenance threshold, the optimal economic benefit
was taken as the final objective to establish the total maintenance cost model in consideration of batch
production. Aiming at the proposed optimization model, the Monte Carlo simulation method and the
central combination design method in response surface analysis were combined to solve the model.
Finally, the effectiveness and reliability of the model were proved by a computing example.
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process
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Fig.2 Flow chart of the simulation algorithm
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205 TR A BE V A I B (L W i o7 45 R
1 0.55 3 119747
2 0.60 2 118276
3 0.60 3 122301
4 0.60 4 124959
5 0.65 2 118858
6 0.65 3 117259
7 0.65 4 121889
8 0.70 2 120704
9 0.70 3 118654
10 0.70 4 122110
1 0.75 2 122804
12 0.75 3 122804
13 0.75 4 124814

F2 HEDH (ANOVA ) HELR
Tab.2 Correlation results of ANOVA

ZH SS MS FRZ PR
T 5.518x10 1.104x10’ 4.28 0.0421
A-V 9.831x10° 9.831x10° 3.81 0.0919
B-W 10 430.88 10 430.88 0.004 0.9511
AB 6.118x10° 6.118x10° 2.37 0.1675
A2 1.407x10’ 1.407x10’ 5.45 0.0522
B2 1.048x10’ 1.048x10’ 4.06 0.0837

e 1.807x10 2.581x10°

SR 7.324x10’

PR . RIS EIE RN
C =2.197x10° =3.256 X 10°V +570.93W -

15 643.6VW +2.888x 10° V2 +1938.29W2 (18)

AR A5 e 107 485 SRR e (56 3) R 45 SR Bl R
SR A B (B 3), AT LLAS 30488 AU i) A AU i
e M IBEPE B (E Y =0.628 5, B [E] I {E W =2.39
WF, 3G R R/ ME R 118058, FH T[] [
(U LA ERE R, fEEARRMET, TRk
B{EHV =0.6179, B EE w=2 B, 1528850
fift 118338, HI 41T o8 24000 1ERF, Ak 34
PGS IS, NE TR RIS K5 0.6179
I AT MR PR, M Bk AR PR A T e T
2d I, P TR TR, HORTEA P SAAC 118338 T,

R3 BNGERRKE

Tab.3 Prediction results and residuals
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