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Tab.1 The corresponding maintenance interval for different reliability
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Tab.2 Maintenance cost rate simulation results
Cr X 10°
R
N=1 N=2 N=3 N=4 N=5 N=6 N=7 N=8§
0.70 1 431. 85 935. 68 797. 80 751.61 742. 27 751.01 769.72 794. 36
0.71 1 447.83 944. 98 805. 01 757.90 748.09 756.58 775.15 799. 74
0.72 1 464. 54 954. 74 812.61 764. 54 754.25 762.49 780. 93 805. 46
0.73 1 482.03 964. 99 820. 62 771.57 760. 78 768.77 787.09 811.57
0. 74 1 500. 38 975.79 829. 08 779.01 767.71 775. 44 793. 64 818. 08
0.75 1 519. 66 987.18 838.03 786. 90 775.09 782.56 800. 64 825. 04
0.76 1 539.95 999. 22 847.52 795. 28 782.94 790. 14 808. 12 832. 50
0.77 1 561. 37 1011.97 857. 60 804. 21 791. 31 798. 25 816. 12 840. 48
0.78 1 584.01 1 025. 49 868. 32 813.73 800. 26 806. 94 824.70 849. 06
0.79 1 608. 02 1 039. 89 879. 77 823.92 809. 85 816. 26 833.92 858. 28
0. 80 1 633.55 1 055. 24 892.01 834. 83 820. 15 826. 28 843. 85 868. 23
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Fig. 4 Different maintenance times correspond to
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the maintenance cost rate when R=0.7
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Tab. 3 Equipment availability simulation results
A A
R R
N=1 N=2 N=3 N=4 N=5 N=6 N=7 N=§ N=1 N=2 N=3 N=4 N=5 N=6 N=7 N=§
0.70 95.48 95.88 95.79 95.56 95.25 94.90 94.54 94.15{0.76 95.20 95.64 95.56 95.32 95.00 94.63 94.25 93.85
0.71 95.44 95.84 95.76 95.52 95.21 94.87 94.49 94.11(0.77 95.15 95.59 95.51 95.27 94.94 94.58 94.19 93.79
0.72 95.40 95.81 95.72 95.49 95.18 94.82 94.45 94.07{ 0.78 95.09 95.54 95.46 95.21 94.89 94.52 94.13 93.72
0.73 95.35 95.77 95.69 95.45 95.13 94.78 94.41 94.02{0.79 95.02 95.49 95.41 95.16 94.83 94.46 94.06 93.65
0.74 95.31 95.73 95.65 95.41 95.09 94.74 94.36 93.97| 0.80 94.95 95.43 95.35 95.10 94.76 94.39 93.99 93.57
0.75 95.26 95.69 95.61 95.36 95.05 94.69 94.31 93.91
x4 BPREAENRBE
Tab. 4 The superiority of maintenance cost rate
Pe, (RN
R
N=1 N=2 N=3 N=14 N=5 N=6 N=7 N=8§
0.70 0.226 3 0.783 0 0.937 7 0.989 5 1. 000 0 0.990 2 0.969 2 0.941 6
0.71 0.208 4 0.772 6 0.929 6 0.982 5 0.993 5 0.983 9 0.963 1 0.935 5
0.72 0.189 6 0.761 6 0.921 1 0.975 0 0.986 6 0.977 3 0.956 6 0.929 1
0.73 0.170 0 0.750 1 0.912 1 0.967 1 0.979 2 0.970 3 0.949 7 0.922 3
0. 74 0.149 4 0.738 0 0.902 6 0.958 8 0.971 5 0.962 8 0.942 4 0.914 9
0.75 0.127 8 0.725 2 0.892 6 0.949 9 0.963 2 0.954 8 0.934 5 0.907 1
0.76 0.105 0 0.711 7 0.881 9 0.940 5 0.954 4 0.946 3 0.926 1 0.898 8
0.77 0.081 0 0.697 4 0. 870 6 0.930 5 0.945 0 0.937 2 0.917 1 0.889 8
0.78 0.055 6 0.682 2 0. 858 6 0.919 8 0.934 9 0.927 4 0.907 5 0. 880 2
0.79 0.028 6 0.666 1 0.845 7 0.908 4 0.924 2 0.917 0 0.897 2 0.869 8
0. 80 0. 000 O 0.648 9 0.832 0 0. 896 1 0.912 6 0.905 7 0. 886 0 0.858 7
x5 GHEVHAENMREE
Tab.5 The superiority of equipment availability
P, (R,N)
R
N=1 N=2 N=3 N=4 N=5 N=6 N=7 N=8
0. 70 0.827 5 1. 000 0 0.963 2 0. 860 8 0.727 3 0.577 1 0.417 4 0.252 3
0.71 0.810 1 0.985 3 0.948 7 0.845 9 0.711 6 0. 560 5 0.399 8 0.233 6
0.72 0.791 7 0.969 7 0.933 4 0.830 0 0.695 0 0.542 9 0.3811 0.213 8
0.73 0.772 3 0.953 3 0.917 2 0.813 3 0.677 3 0.524 2 0. 361 2 0.192 7
0. 74 0.751 7 0.935 8 0.899 9 0.795 5 0.658 6 0.504 3 0.340 1 0.170 3
0.75 0.730 0 0.917 3 0. 881 6 0.776 5 0.638 6 0.483 1 0.317 6 0.146 5
0.76 0.707 0 0.897 6 0.862 1 0.756 3 0.617 3 0. 460 5 0.2937 0.121 0
0.77 0.682 6 0. 876 6 0.841 3 0.734 7 0.594 6 0.436 4 0.268 0 0.093 9
0.78 0. 656 6 0.854 2 0.819 1 0.7117 0.570 2 0.410 6 0.240 6 0.064 8
0.79 0.628 8 0. 830 2 0.795 3 0.687 0 0.544 2 0.382 9 0.211 2 0.033 6
0. 80 0.599 1 0. 804 5 0.769 7 0. 660 4 0.516 1 0.3531 0.179 6 0. 000 O
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Tab. 6 A maintenance decision preference based on Tab.7 A maintenance decision preference
maintenance cost rate based on availability
D(R,N) (P (P)Y] (P), D(R,N) (P (P)Y] (P),
0.7,4) [0.938 0,0.963 8] 0.950 9 (0.7,3) [0.953 0,0.958 1] 0.955 5
(0.7,3) [0.942 8,0.947 9] 0.945 3 (0.71,3) [0.941 1,0.944 9] 0.943 0
(0. 71,4) [0.927 8,0.955 1] 0.941 5 (0.7,2) [0.913 2,0.956 6] 0.934 9
(0.71,3) [0.933 4,0.937 2] 0.935 3 (0.72,3) [0.928 5,0.930 9] 0.929 7
(0.72,4) [0.917 0,0. 946 0] 0.931 5 (0.71,2) [0.900 2,0.942 7] 0.921 5
(0.72,3) [0.923 5,0.926 0] 0.924 8 (0.73,3) [0.915 2,0.916 2] 0.915 6
(0.73,4) [0.905 6,0.936 4] 0.9210 (0.72,2) [0.886 5,0.928 1] 0.907 3
(0.7.,5) [0.890 9,0.945 5] 0.918 2 (0.74,3) [0.900 5,0.901 0] 0.900 7
(0.73,3) [0.913 1,0.914 1] 0.913 6 (0.7,4) [0.886 5,0.912 3] 0. 899 4
(0. 74,4) [0.893 5,0.926 1] 0.909 8 (0.73,2) [0.872 0,0.912 6] 0.892 3

6 FERiE

Bt X s A A TR AR G AR L R SO A B 198 D DR T R R 3 1 DA R i 3 A A T R R LA AT R (LR
T A T B)5 48 37 RO AR B T DLAE 3P A SR AN B4 T B2 H b 22 F AR i dr o SRR . o TR H e
B S AR R B A ] T AN 22 H AR T A9BSR GE— 56 AL D 10 s 1 38 5 0 i B2 3 — 108 e s v R R AT F B R 0 A
BOE 0y ECAY 45 2R 7R, AR SCHY A A0 T A48 S B LR 47 22 b e 3, A B T R AN 5 8 B H s e S AR AR
B A5 5 SEBRTE LB R o A SCHYBFTE RS RO B — B 5 00T 19 2 H AR P SRR AL, (EL 78 552 B 1) ol v, TR AR
DA Z U AR TR R GER A PR . DR S SERT TR SGTE B OT IR R G 2 H AR Ty 1k 2 4 5 6]
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Research on Multi-Objective Preventive Maintenance Strategy Based on Fuzzy Theory

MEI Jiajian, LIU Qinming, YE Chunming, WANG Shangrun
(School of Management, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: [ Purposes]In order to solve the problem that most of the current production equipment is a single objective maintenance
decision, and consider maintenance cost rate and equipment availability, a multi-objective preventive maintenance strategy model
based on fuzzy theory is proposed. [ Methods]Firstly, the recession process equipment combined with recursion decline factor and
failure rate of the mixture of factor to describe the equipment failure rate decline characteristics. Secondly, on this basis. the multi-
objective preventive maintenance strategy model of equipment is established by taking reliability threshold and preventive
maintenance times as decision variables and equipment maintenance cost rate and equipment availability as objective functions, the
fuzzy weighted average algorithm is used to solve the multi-objective maintenance decision model. [ Findings ]When only maintenance
cost is the decision target, the optimal reliability threshold is 0.7, and the optimal number of maintenances is 5. When only
equipment availability is the decision objective, the optimal reliability threshold is 0. 7, and the optimal number of maintenances is 2.
When the maintenance cost rate is emphasized in the multi-objective situation, the optimal reliability threshold is 0. 7 and the optimal
maintenance times is 4. When the availability of equipment is emphasized in the multi-objective situation, the optimal reliability
threshold is 0. 7 and the optimal maintenance times are 3. [ Conclusions | The multi-objective preventive maintenance strategy model of
equipment is more flexible and more in line with the actual situation.

Keywords: preventive maintenance; mixed failure rate; maintenance cost rate; availability of equipment; fuzzy weighted average

algorithm
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