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This study is concerned about the process capability index in single process. Previous process capability indices have been

developed for the consistency with the nonconforming rate due to the process target value and skewness. These indices calculate

the process capability by measuring one spot in an item. But the only one datum in an item reduces the representativeness

of the item. In addition to the lack of representativeness, there are many cases that the uniformity of the item such as flatness

of panel is absolutely important. In these cases, we have to measure several spots in an item. Also the nonconforming judgment

to an item is mainly due to the range not due to the standard variation or the shift from the specifications. To imply the uniformity

concept to the process capability index, we should consider only the variation in an item. It is the within subgroup variation.

When the universe is composed of several subgroups, the sample standard deviation is the sum of the within subgroup variation

and the between subgroup variation. So the range R which represents only the within subgroup variation is the much better

measure than that of the sample standard deviation. In general, a subgroup contains a couple of individual items. But in our

cases, a subgroup is an item and R is the difference between the maximum and the minimum among the measured data in

an item. Even though our object is a single process index, causing by the subgroups, its analytic structure looks like a system

process capability index. In this paper we propose a new process capability index considering the representativeness and uniformity.
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<Figure 2> Measure Positions in FPD
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<Figure 1> Measure Positions in a Cylinder
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<Table 1> Coefficient for Estimating the Process Variation

Size of d Size of d Size of d
subgroup subgroup subgroup
2 1.128 8 2.847 14 3.407
3 1.693 9 2.970 15 3.472
4 2.059 10 3.078 16 3.532
5 2.326 11 3.173 17 3.588
6 2.534 12 3.258 18 3.640
7 2.704 13 3.336 19 3.686
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{Table 2> A Couple Statistics of the Example

Sllj\lt;)érgfj D S:]r;:) rl]e Minimum | Maximum Range
1 9.985 9.687 10.408 0.721
2 9.911 8.613 10.989 2.376
3 10.019 8.073 11.861 3.789
4 9.385 8.521 10.291 1.77
5 10.04 8.234 11.144 291
6 9.453 8.253 10.507 2.254
7 10.359 9.838 10.744 0.906
8 9.805 8.492 11.28 2.788
9 10.658 9.011 12.132 3.121
10 9.188 8.803 9.643 0.84
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