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Abstract

The process capability indices have been widely used in manufacturing industries to provide
numerical measures of process potential and performance. This study is concerned with process
controls and adjustments by incapability index Cpp and its sub-indices. A monitoring for Cy
would provide a convenient way to monitor changes on process capability after statistical
control is established, since C, simultaneously measures process variability and centering.
Further, we can separate charting of process location and variability by sub-indices of C,,, (Ci,
Cip), without returning to X-R chart, even though an out-of-control signals on Cpp control chart
is found.
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A 13.00 1.00 1.00 100 1.00 1,00 1.00 0.00 1.00 1.00
B 1350 0.87 1.15 096 1.00 083 1.00 025 0.75 1.00
C 13.87 0.05 200 1.42 100 071 100 075 025 1.00
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Table 1. C,,2 2IBHOA A 22(2:2) [ 29 2

a

2 0.99 0975  0.95 0.9 0.1 005 0025  0.01

80 06690 07143 0.7549 0.8035 12072 12735 1.3329 1.4043
81 0.6709 0.7159 0.7563  0.8047 1.2058  1.2717  1.3307  1.4016
82 06726 07175 0.7577  0.8059 1.2046 1.2699 1.3285 1.3989
83 06744 07191 07591  0.8070 1.2033 12682 1.3264 1.3963
84 06761 0.7206 0.7604 0.8081 1.2021 1.2666 1.3243 1.3937
85 06778 07221 07618 0.8092 1.2009 1.2649 1.3223 1.3912
86 06795 07236 07631 0.8103 1.1997 12633 1.3203 1.3887
87 06812 07251 07643 08113 1.1985 1.2617 1.3183 1.3863
88 06828 07265 07656 0.8124 11973 12602 1.3164 1.3839
89 06844 07279 0.7668 0.8134 11962 1.2586 1.3145 1.3815
90  0.6860 07293 0.7681 0.8144 11951 12571 1.3127  1.3792
91 0.6875 0.7307 0.7693 0.8154 11940  1.2557 1.3108 1.3770
92 06891 07321 07705 0.8164 11929 1.2642 1.3090 1.3747
93 06906 07334 07716 08173 11919 12528 1.3073 1.3725
94 06920 07347 07728 0.8183 1.1908  1.2514 1.3055 1.3704
95  0.6935 07360 0.7739 0.8192 1.1898  1.2500 1.3038 1.3683
96  0.6949 07373 0.7750  0.8201 1.1888  1.2486 1.3021 1.3662
97 0.6964 0.7385 0.7761 0.8210 1.1878 1.2473 1.3005 1.3641
98 06978 07397 07772 0.8219 11868  1.2460 1.2988  1.3621
99 06991 0.7410 07782 0.8208 11859  1.2447 1.2972  1.3602
100 07005 0.7422 0.7793 0.8236 11849  1.2434 12956 1.3582

AL Frisle 24 AFoM AME AEg Chay Cwa Cwa 0 2 7HAE a9
AZES Y o, 10027 Zo] 7t AEo) disle] A" fE AHE(effective degree of

freedom) 2, v, 05, 8 AZE 5 Atk T,E B2V A5USY WF £ IR TEAS
o] 2xxet sk, vE 7,9 HFFS veEkiga &9, 8), (11), U)HesRE A 1001 -
@)% BHEHAE 7txE C,,BEEE oy goprith

>

_ 2_
UCL = Cpp("—(“_u——) P,xC,p (14)
Center Line :Epp (15)
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General Method Method in Incapability Index
Potential Capability . 4%%8?/56‘35
Low High Low High
. Not Desired : Move _
Performance High Possible | State Inaccuracy High Average
Capability Low Reduce | Move {100Cia/Cop) Low Desired | Reduce
0 Variation | Average State | Variance
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Table 2. 22IBHE AFS & M T, (DI HE} e FD)

; Cpp Cia Cip IOOCia/Cpp loocip/cpp CCOD

1 49.929  0.479 0.003 0.476 0.6% 99.4% 0.702

2 50.283 0.656 0.045 0.611 6.9% 93.1% 0.841

3 49.826 0.477 0.017 0.460 3.6% 96.4% 0.709

4 49.789  0.646 0.025 0.621 3.9% 96.1% 0.832

5 50.063  0.674 0.002 0.672 0.3% 99.7% 0.833

6 49.956  0.460 0.001 0.459 0.2% 99.8% 0.685

7 49.923 0.402 0.003 0.399 0.8% 99.2% 0.644

8 49.829 0.624 0.016 0.607 2.6% 97.4% 0.814

9 50.115 0.405 0.007 0.398 1.8% 98.2% 0.649
10 49.961 0.679 0.001 0.678 0.1% 99.9% 0.832
1 49.993 0.601 0.000 0.601 0.0% 100.0% 0.777
12 49.833 0.567 0.016 0.551 2.8% 97.2% 0.774
13 49.913 0.616 0.004 0.611 0.7% 99.3% 0.799
14 49.704  0.562 0.049 0.512 8.8% 91.2% 0.773
15 50.039 0.569 0.001 0.568 0.1% 99.9% 0.761
16 50.086  0.549 0.004 0.544 0.8% 99.2% 0.754
17 49.999 0.585 0.000 0.585 0.0% 100.0% 0.765
18 49.967 0.539 0.001 0.538 0.1% 99.9% 0.740
19 49.814  0.645 0.019 0.626 3.0% 97.0% 0.830
20 49.931 0.640 0.003 0.637 0.4% 99.6% 0.812
21 49.943 0.602 0.002 0.600 0.3% 99.7% 0.786
22 50.775  0.879 0.338 0.541 38.4% 61.6% 0.913
23 51.008  1.003 0.572 0.431 57.0% 43.0% 0.878
24 50.848  0.945 0.405 0.540 42.8% 57.2% 0.933
25 50.942 0.969 0.499 0.470 51.5% 48.5% 0.897
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Figure 4. AFEO| B30 SAYS AL
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(= Rtd

F QX T, (M B3} U= AR)

4. FY=97}

Crass = HZE A3

x Cpp Cia Cip 100Ca/Cpp 100C;,/C o Ccop
1 50.135 0.504 0.010 0.494 2.0% 98.0% 0.727
2 49.876 0.445 0.009 0.437 2.0% 98.0% 0.682
3 49.863 0.570 0.011 0.559 1.9% 98.1% 0.775
4 50.025 0.446 0.000 0.446 0.1% 99.9% 0.672
5 49,995 0.496 0.000 0.496 0.0% 100.0% 0.705
6 50.100 0.504 0.008 0.498 1.1% 98.9% 0.724
7 50.029  0.493 0.000 0.493 0.1% 99.9% 0.707
8 49.852  0.589 0.012 0.576 2.1% 97.9% 0.788
9 49.921 0.611 0.004 0.608 0.6% 99.4% 0.795
10 50.111 0.538 0.007 0.531 1.3% 98.7% 0.750
11 49.830 0.601 0.016 0.584 2.7% 97.3% 0.798
12 49913  0.557 0.004 0.553 0.8% 99.2% 0.760
13 50.133 0.658 0.010 0.648 1.5% 98.5% 0.833
14 50.196 0.671 0.022 0.649 3.2% 96.8% 0.847
15 49.800 0.771 0.022 0.748 2.9% 97.1% 0.910
16 50.114  0.748 0.007 0.740 1.0% 99.0% 0.886
17 49.974  0.990 0.000 0.990 0.0% 100.0% 1.001
18 49.813  0.955 0.020 0.935 2.1% 97.9% 1.014
19 50.120 0.954 0.008 0.846 0.9% 99.1% 1.003
20 50.07 0.951 0.003 0.948  0.3% 99.7% 0.991
21 49.895 1.148 0.006 1.141 0.5% 99.5% 1.097
22 49.943 1.187 0.002 1.185 0.2% 99.8% 1.104
23 50.468 1.521 0.123 1.398 8.1% 91.9% 1.339
24 45.846 1.585 0.013 1.572 0.8% 99.2% 1.304
25 49.842 1.497 0.014 1.483 0.9% 99.1% 1.268
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