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Abstract

The statistical control chart has been proven to be the effective tool most widely
used in the manufacturing industry for monitoring and controlling the quality of the
manufacturing processes. However, the Shewhart chart sometimes gives us false
information when the distribution of quality characteristic is skewed. Therefore, it
cannot serve as the universal quality control chart if there exist odd events in the
manufacturing process. The objective of this study is thus to develop the new
technique for constructing the limits of quality control chart based on a sample
median and range when the distribution of the underlying population is skewed. This
new control chart can effectively solve and manage the processes which have the
non-normally distributed quality characteristics frequently occurring in the practical

situation.
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APPENDIX A. Control Limit of Weibull Distribution

X chart of RSM

skewness 00 .50 .75 1.00 1.25 1.50 2.00 3.00 4.00
n=3 | UCL 1.47 1.82 2.02 2.24 2.48 2,73 3.26 4.4 5. 72
i CL .9 .8 .8 .8 .8 .8 .8 .87 .91
VL .33 .08 .00 .00 .00 .00 .00 .00 .00
n=5 | UCL 1.36 1.64 1.8 2,00 2,19 2,39 2,80 3.63 4.4
i CL. 90 .8 .84 .8 .81 .80 .79 .78 .78
tLCL 4 .24 .17 11 07 .04 .01 .00 .03
p=7 | UCL 1.30 1.54 1,69 1.8 2,01 2,18 252 3.17 3.77
i CL .9 .8 .83 .8 .8 .78 .76 .74 .73
{ILCL 51 .34 .28 .23 .21 .19 .17 .20 24
n=9 | UCL 1.25 1.47 1,61 1,75 1.8 2.04 2.33 2.87 3.34
i c€L %0 .8 .83 .8 79 .M 5 .MM .69
{LCL 5% .40 3 31 28 271 .27 29 .33
R chart of RSM
sKewness 00 .50 .75 1.00 1.25 1.5 2,00 3.00 4,00
n=3 | UCL 1.20 1,84 2,23 2,656 3.13 3.67 4,89 7.94 11,72
i CL .47 72 .84 .97 110 1.24 1.51 210 2.73
{LcL 00 00 00 00 .00 .00 .00 .00 .00
n=5 | UCL 1.3¢4 2.06 2.50 3.00 3.57 4.21 5.70 5.44 14.15
1 CL .65 .58 1.15 1.33 1.51 1.7 2.10 2.35 3.8
{LCL .00 .00 .00 .00 .00 .00 .00 .00 .00
n=7 { UCL 1.40 216 2,64 3.19 3.80 4.51 6.16 10.38 15.76
i CL .75 1.13 1.34 155 1.76 1.99 2.47 3.53 4.73
{ICL .10 11 .04 .00 .00 .00 .00 .00 .00
n=9 | ICL 1.45 2.23 2.73 3.31 3.96 4.72 6.48 11,05 16.95
! CL .82 1.24 1.47 1.70 194 2.19 2,74 3.98 5.38
VL .20 25 20 09 .00 .00 .00 .00 .00
APPENDIX B. Acceptance Probability in Normal Process of Weibull
Distribution
X chart of RSM
sKkewness .00 50 .75 1.00 1.25 1.50 2,00 3.00 4.00
n=3 L9582 9985 . 9980 .9976 .9972 9968 .9961 .9952 .9M5
n=5 .9978 9983 ,9984 9985 ,9985 9984 .9982 .9975 9903
n=7 L9977 9977 .9973 9965 9952 9930 .9835 ,9294 .8373
n=9 .9974 9966 9956 ,9938 .9905 9841 .9607 .8669 . 7570
R chart of RM
skewness .00 50 75 1.00 1,25 1,50 2,00 3.00 4.00
n=3 L9959 9943 ,9925 9907 .9890 9873 .9848 9818 . 9806
n=5 .9973 .9955 ,9938 9919 9903 ,9887 .9862 9833 ,5819
n=7 .9978 9956 ,9939 9922 .9906 . 9890 .9869 L9835 9818
n=9 .9979 .9956 .9940 .9926 .9911 9898 9875 .9842 .9826
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APPENDIX C. Power of Test in Abnormal Process of Weibull

Distribution

X chart of RSM

{location parameter 0->1)

skewness .00 .50 .75 1,00 1.25 1,50 2.00 3.00 4.00
n=3 .9872 .5407 .2837 .1496 .0868 .0562 .0299 .0157 .0119
n=5 .9999 .8151 .5028 .2658 .1403 .0799 ,0341 .0149 .0103
n=7 1.0000 .9478 . 7100 .4127 .2185 1179 .0443 .0160 0105
n=9 1.0000 .9899 8583 .5724 .3207 .1704 .0598 0185 .0115
R chart of RM

skewness .00 .50 .75 1.00 1.25 1.50 2.00 3.00 4.00
n=3 .0041 . 0057 .0075 .0093 .0110 .0126 .0152 .0182 0194
n=5 .0027 .0045 0062 .0081 .0097 .0113 .0138 .0167 .0181
=7 .0022 ,0044 .0061 .0078 .0094 .0110 .0131 .0165 .0182
n=9 .0021 .0044 .0060 .0074 .0089 0102 .0125 .0158 .0174

APPENDIX D. Power

Distribution (scale parameter 1->2)

X chart of RSM

of Test in Abnormal Process in Heibull

skewness .00 50 .75 1.00 1.25 1.50 2,00 3.00 4.00
n=3 .8040 .4176 .2943 .2165 1685 1370 .0988 .0665 .0525
n=5 .9239 .5429 3747 .2648 .1948 1490 .1008 . 0623 .0497
n=7 L9721 6485 .4528 .3136 .2240 .1670 .1069 .QT752 .0937
=9 .9907 7358 .5283 ,3649 .2565 .1853 1153 0842 .1109
R chart of RSM

sKewness .00 50 .75 1.00 1.25 1.50 2,00 3.00 4.00
n=3 .2863 2718 .2525 .2313 .2115 .1939 .1661 .1310 .1098
n=5 .4437 4146 3760 .3332 .2946 .2616 .2131 .1580 .1290
n=7 .5688 5304 .4738 .4131 .3584 3124 .2458 .1768 . 1423
=9 .6687 .6240 .5550 .4783 .4120 3551 2747 .1926 . 1530
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