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Machines and facilities are physically or chemically degenerated by continuous usage. One of the results of this degeneration
is the process mean shift. By the result of degeneration, non-conforming products and malfunction of machine occur. Therefore
a periodic preventive resetting the process is necessary. This type of preventive action is called ‘preventive maintenance policy.’
Preventive maintenance presupposes that the preventive (resetting the process) cost is smaller than the cost of failure caused
by the malfunction of machine. The process mean shift problem is a field of preventive maintenance. This field deals the interrelation-
ship between the quality cost and the process resetting cost before machine breaks down. Quality cost is the sum of the non-conform-
ing item cost and quality loss cost. Quality loss cost is due to the deviation between the quality characteristics from the target
value. Under the process mean shift, the quality cost is increasing continuously whereas the process resetting cost is constant
value. The objective function is total costs per unit wear, the decision variables are the wear limit (resetting period) and the
initial process mean. Comparing the previous studies, we set the process variance as an increasing concave function and set
the quality loss function as Cpm+ simultaneously. In the Cpm+, loss function has different cost coefficients according to the
direction of the quality characteristics from target value. A numerical example is presented.
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<Figure 1> Existing Quality Concept for x
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4 5 6 7 8 9 10 A 12 13 14
2985 56,543 48,156 42,376 38,176 35,079 32,862 31,436 30,799 31,000 32,128 34,295
2986 54,174 45,923 40,313 36,332 33,515 31,658 30,690 30,625 31,530 33,504 36,667
2987 52,038 43,949 38,547 34,834 32,365 30,952 30,543 31,170 32,910 35,871 40,170
2988 50,152 42,259 37,114 33,735 31,696 30,827 31,096 32,547 35,265 39,356 44,928
2989 48,535 40,886 36,060 33,096 31,587 31,381 32,462 34,879 38,721 44,084 5,1055
2990 47,215 39,871 35,444 32,993 32,131 32,723 34,760 38,294 43,405 50,169 58,642
2991 46,230 39,267 35,336 33,516 33,436 34,971 38,116 42,917 49,431 57,704 67,749
2992 45,623 39,136 35817 34,763 35,613 38,248 42,654 48,859 56,890 66,748 78,395
2993 45,448 39,554 36,982 36,842 38,781 42,672 438,484 56,213 65,842 71,320 90,547
2994 45,769 40,601 38,927 39,864 43,053 48,350 55,693 65,033 76,301 89,383 104000
2995 46,654 42,366 41,755 43,934 48,528 55,363 64,332 75,331 88,226 102,840 119000
2996 48,179 44,937 45,559 49,142 55,281 63,757 74,405 87,056 101,510 117,510 135000
2997 50,416 48,397 50,421 55,555 63,349 73,526 85,853 100,090 115,960 133,160 151000
2998 53,434 52,813 56,394 63,199 72,717 84,601 98,546 114,240 131,340 149,480 168000
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