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Maintenance Model for Wear-Out Process Integrated
with the Percent Defective and the Failure Rate

Dou-Kyung Lee
Dept. of Industrial Eng., Kum-Oh National University of Tech.

Abstract

This paper deals with the problem of selecting optimal wear limit and initial
process mean in a wear-out process. Consider a material removal processing
machinery where l)there are deffective items by linear shift in the mean of the
diameter of to be processed with varing process variance and 2)there can be any
failure in the machine tools or to be processed. In the previous studies, the one
is analyzed by 'Model of Producing Goods’ in quality control area and the other,
anyv failure, is analyzed by 'Model of Producing Services’ in reliability area. We
propose a new integrated maintenance model, considering the percent defective
and the failure rate. A numerical example for the model is given.
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{ Table 1 ) Value of Parameters

Parameter Value
St 2970 pm
Sy 3030 pm
a 4
B 0.7
o 50
Cy 120,000 ¥
Cr 50,000 ¥
Cp 200,000 W
A 0.0005 /um
K 1 unit/um

{ Table 2 » Results of the Example for Example

Wo o P(W,) CRAW,)
09 2994.8 0.000700 6,328.529
10 29842 0.000919 5,861.363
11 29936 0.000352 5,496.262
12 29931 0.001581 5,208.173
15 29925 0.001998 4,979.862
14 29920 0.002587 4,799.128
15 29914 0003198 4,657.106
16 2990.9 0.004001 4,547.278
17 29904 0.005078 4,464.789
18 29899 0.006302 4,405.964
19 2989.4 0.007748 4,368.021
20 29889 0.009443 4,348.863
= 21 29884 0011413 4,346.919
22 29879 0013685 4,361.035
23 29874 0.016289 4,390.394
24 29870 0.019769 4,434.429
25 29865 0.023191 4,492.644
26 2986.0 0.027035 4,565.026
27 29866 0.032088 4,601.247
28 29852 0.037809 4,751.534
29 Y9847 0.043263 4,865.925
30 29843 0.050327 4,994.413
31 29838 0.008173 5137297
32 79835 0.066832 5204742
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{ Table 3 > Long-Run Total Average Cost Rate CR{{ W,,)
as a Function of W,, and pg; with A4
A=0.0007 A=0.0009 A=0.00011 A=0.00013
W,
115 CRAW,)| #1 CRAW,)|  #r CRAW)| #r1 CRAW,)
09 20048 | 66242 | 29948 | 69184 | 20948 | 72112 | 29948 | 7502.7
10 20042 | 61887 | 29942 | 65142 | 29943 | 68377 | 20943 | 7159.3
11 20637 | 5835.0 | 29937 | 62112 | 29937 | 65648 | 29937 | 6915.8
12 2093.1 | 5597.9 | 29931 | 59842 | 29931 | 63673 | 29932 | 6747.1
13 20925 | 54001 | 29926 | 68161 | 29926 | 62279 | 29926 | 66356
14 | 29020 | 52494 | 29920 | 56944 | 29921 | 61343 | 29921 | 65689
15 | 20915 | 51369 | 29915 | 56103 | 29915 | 60773 | 29916 | 65380
16 29009 | 5056.1 | 2991.0 | 5557.0 | 2991.0 | 60503 | 29911 | 6536.1
17 2000.4 | 50019 | 29905 | 5529.7 | 29905 | 60484 | 29906 | 6558.1
18 | 20899 | 49708 | 29900 | 55246 | 29900 | 60677 | 29901 | 6600.1
19 | 2089.4 | 49598 | 29895 | 55387 | 29896 | 61050 | 29866 | 6659.0
20 | 20889 | 49668 | 20890 | 5569.8 | 29831 | 61583 | 29892 | 67325
21 20885 | 4990.2 | 29886 | 56163 | 29887 | 62258 | 29888 | 68189
22 | 20880 | 50087 | 20881 | 56768 | 29882 | 63059 | 29883 | 69163
23 | 20875 | 50815 | 20877 | 57504 | 2987.8 | 63976 | 29879 | 70239
24 | 20871 | 5147.8 | 20872 | 58361 | 2987.4 | 65001 | 29875 | 7140.7
25 19867 | 52272 | 20868 | 59335 | 2987.0 | 66127 | 20871 | 72658
26 | 20862 | 53192 | 29864 | 6042.1 | 29866 | 67348 | 29867 | 73986
27 | 20858 | 54239 | 20860 | 61616 | 29862 | 68660 | 29864 | 75386
vg | 20854 | 55409 | 20856 | 62917 | 20858 | 70058 | 29860 | 7685.1
29 | 20850 | 56703 | 20852 | 64322 | 29854 | 71540 | 29857 | 78379
30 | 29845 | 58100 | 29848 | 63830 | 29851 | 73101 | 29853 | 7996.3
4 20842 | 59659 | 20845 | 67436 | 29847 | 74739 | 29850 | 8160.0
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