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A Study on Optimal Preventive Maintenance Policy When Failure Rate
1s Exponentially Increasing After Repair

Tae Hui Kim-Myung Hwan Na

Department of Statistics, Chonnam National University

Abstract

This paper introduces models for preventive maintenance policies and considers periodic
preventive maintenance policy with minimal repair when the failure of system occurs. It is
assumed that minimal repairs do not change the failure rate of the system. The failure rate
under prevention maintenance received an effect by a previously prevention maintenance
and the slope of failure rate increases the model where it considered. Also the start point
of failure rate under prevention maintenance considers the degradation of system and that
it increases quotient, it assumed. Per unit time it bought an expectation cost from under
this prevention maintenance policy. We obtain the optimal periodic time and the number for
the periodic preventive maintenance by using Nakagawa's Algorithm, which minimizes the

expected cost per unit time.
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<E 21> ARl wE oAU R d ugE

k 0 1314 AR )

t 0 1 2 3 3 4 5 6
hpm(t) 0 1 4 9 0.82212 23221  6.8221 14.322

k 2079 R A) 3EHA AR A)

t 6 7 8 9 9 10 11 12
hpm(t) 2.3201 45701  11.32 22.57 5.0496  8.4246 18.55 35.425
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<E 31> a=11, §=01, h(H)=t I 2"k N

Cp=1 Cp=2
Cr N x' C N X' C
5 5 2.1907 2.0205 1 44721 2.2361
10 10 1.5164 2.6324 3 4.4606 3.1429
15 13 1.3184 3.0782 8 2.2546 3.7967
20 15 1.2312 3.4595 10 1.9692 4.2446
25 16 1.2166 3.8038 12 1.7452 46275
30 18 1.1318 4.1244 13 1.6786 4.9758
35 19 1.1110 4.4259 15 1.5124 5.2982
40 20 1.0881 47137 16 1.4587 5.6023
45 20 1.1170 4.9902 16 1.4910 5.8923
50 21 1.0896 5.2565 17 1.4352 6.1697
Cp=3 Cp=5

Cr N* X' C N* x' C

5 1 4.4721 2.2361 1 4.4721 2.2361
10 1 6.3246 3.1623 1 6.3246 3.1623
15 1 7.7460 3.8730 1 7.7460 3.8730
20 1 8.9443 4.4721 1 8.9443 4.4721
25 1 10.0000 5.0000 1 10.0000 5.0000
30 1 10.9545 54772 1 109545 54772
35 1 11.8322 5.9161 1 11.8322 5.9161
40 1 12.6491 6.3246 1 12.6491 6.3246
45 14 1.7807 6.6546 1 13.4164 6.7082

50 15 1.6985 6.9474 1 14.1421 7.0711
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[% 32l a=1.1, 8=0.1, h(t)=2t A 29 N’

Cp=1 Cp=2
Cr N* X C N X C
5 6 1.5285 2.4085 4 2.1925 2.8685
10 9 1.4041 3.0228 6 2.1169 3.6243
15 12 1.2449 3.5037 7 2.1231 4.1919
20 13 1.2520 3.9189 9 1.8911 4.6633
25 14 1.2431 4.2972 11 1.6939 5.0790
30 16 1.1535 4.6477 12 1.6939 5.4550
35 16 1.2009 49783 13 1.5828 5.8048
40 17 1.1739 5.2924 14 1.5259 6.1346
45 18 1.1455 5.5940 15 1.4705 6.4489
50 19 1.1164 5.8861 15 1.5056 6.7498
Cp=3 Cp=5

Cr N* X' C N X C

5 3 2.6782 3.1052 1 3.1623 3.1623
10 4 2.9015 3.9820 3 3.69562 4.3743
15 5 2.8674 4.6413 3 4.2141 5.1376
20 6 2.7490 51977 4 3.9241 5.8070
25 3 2.3458 5.6756 4 4.2216 6.3953
30 9 2.2270 6.0970 5 3.8219 6.9573
35 10 2.1113 6.4798 6 3.4758 7.4671
40 11 2.0024 6.8337 7 3.1767 7.9185
45 12 1.9014 7.1658 8 2.9196 8.3213
50 13 1.8085 7.4815 9 2.6985 8.6878

w}2}4 Nakagawa(1986)2] <55 AF83)
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