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Application of process capability analysis in reeling production management

CHEN Xingcan' LI Bing' GUO Wei' LI Yan' LU Shoukun® GE Guoping'
(1. Inspection and Quarantine Technology Center Guangxi Entry-Exit Inspection and Quarantine Bureau Nanning 530021 China;
2. Guangxi Guihua Silk Co. Ltd. Nanning 530306 China)
Abstract: The quality grade of Guangxi raw silk is not high and the profit is low. For these problems 55 batches of
fresh cocoon raw silk from an enterprise were tested according to the national standards in this paper and then
process capability index method was used to analyze the ability of reeling process capability and the direction of
improvement was pointed out in order to further improve product quality and reduce production cost. The results
showed that the process capability indexes of size deviation cleanness neatness and the maximum size deviation
were 1.53 0.71 2.75 and 0. 99 respectively in this enterprise. This means that the process capability of size
deviation is good; the process capability of cleanness and the maximum size deviation is poor which needs
continuous improvement; the process capability of neatness is excellent and the reduction of production cost may be
considered.
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Tab.1 Rating standards and improvement measures of process capability index( CPK)
A+ + CPK=2.0
A+ 2.0>CPK=1.67
A 1.67 > CPK=1.33 A+
B 1.33 >CPK=1.0
C 1.0 > CPK=0.67
D CPK <0.67
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Tab.2 The test results of fresh cocoon raw silk of sample enterprise
/ / / / / / / /
dtex dtex (cN-dtex™) %

1 1.42 4 95.20 92.85 4.21 0 4 3.56 21.1 91

2 1.30 5 93.50 91.30 3.94 0 3 3.49 21.1 92

3 1.39 2 95.70 93.40 3.73 0 4 3.56 22.0 95

4 1.45 4 96. 60 93.10 4.40 0 4 3.52 22.2 94

5 1.51 2 96.70 92.60 3.85 0 3 3.55 22.3 93

6 1.65 2 96. 00 93.85 4.60 0 3 3.54 22.9 90

7 1.47 2 95.00 92.70 3.74 0 4 3.54 22.7 92

8 1.42 3 96.90 92.45 4.17 0 4 3.60 21.0 92

9 1.47 3 95.70 91.95 4.37 0 3 3.60 22.3 93

10 1.42 3 95.40 92.60 4.80 0 3 3.55 22.3 94

11 1.25 5 94.90 92.70 3.92 1 4 3.54 22.1 92

12 1.43 3 96.50 92.70 4.10 0 3 3.60 22.1 90

13 1.42 5 95.20 92.65 3.83 0 4 3.57 21.9 93

14 1.33 2 96.50 93.30 4.25 0 4 3.52 21.7 95

15 1.53 4 94.80 91.15 4.51 0 3 3.57 22.0 92

16 1.54 8 95.90 92.30 5.15 0 3 3.59 22.2 92

17 1.34 5 95.30 92.35 3.53 0 3 3.56 22.5 94

18 1.57 4 97.20 92.60 4.04 1 3 3.54 22.0 92

19 1.58 4 95.00 93.30 5.12 1 3 3.59 22.3 94

20 1.80 5 94.80 91.95 5.47 1 4 3.58 22.3 90

21 1.54 1 96. 60 93.15 4.51 0 3 3.58 21.2 92

22 1.47 2 95.20 92.65 4.67 0 4 3.53 22.3 92

23 1.27 3 95.80 93.60 3.22 0 3 3.60 22.4 90

24 1.47 4 95.40 92.65 4.37 0 3 3.56 21.5 91

25 1.58 2 95.60 92.65 4.71 0 4 3.57 22.4 93

26 1.49 5 94.80 92.45 4.21 0 4 3.53 22.5 90

27 1.42 3 93.70 92.20 4.35 0 4 3.60 22.1 91

28 1.28 2 95.10 92.30 3.45 0 3 3.54 22.5 91

29 1.33 4 97.00 93.10 3.72 0 3 3.53 21.8 91

30 1.69 7 96.20 93.55 4.31 0 4 3.58 22.6 92

31 1.83 7 95.40 92.60 5.08 0 5 3.55 22.4 90

32 1.74 7 95.80 93.15 3.55 0 3 3.54 22.2 91

33 1.55 4 95.30 92.40 5.22 0 4 3.54 21.1 90
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/ / / / / / / / / /
dtex dtex (eN - diex™") %
34 1.50 3 95.00 92.60 4.65 0 3 3.54 22.2 91
35 1.89 6 95. 60 92.30 7.53 0 4 3.53 22.4 93
36 1.51 3 95.30 92.85 4.35 0 4 3.59 22.1 90
37 1.37 3 93.60 93.20 3.98 0 5 3.53 21.1 86
38 1.40 3 95.40 92.80 3.19 0 5 3.55 22.3 88
39 1.37 2 95.90 93.20 4.02 0 5 3.53 22.1 94
40 1.32 0 98.00 93.70 4.04 0 4 3.62 21.9 93
41 1.40 3 96. 10 93.45 4.00 0 4 3.66 20. 1 89
42 1.61 2 95.90 93.00 5.16 0 4 3.56 21.8 90
43 2.06 6 95.10 92.85 5.39 0 3 3.54 22.2 89
44 1.64 4 96.50 93.55 5.18 0 5 3.56 21.6 90
45 1.71 4 94.50 92.90 5.63 0 4 3.61 22.3 90
46 1.63 6 95.40 92.70 5.11 0 4 3.54 22.1 91
47 1.39 6 96. 30 92.25 4.53 0 5 3.59 22.4 93
48 1.61 5 95.20 92.45 4.81 0 4 3.58 22.2 93
49 1.62 4 95.00 92.70 4.35 0 3 3.56 21.6 94
50 1.48 3 94.00 93.10 5.13 0 4 3.52 21.8 92
51 1.55 4 95.70 93.10 3.84 0 5 3.55 22.5 92
52 1.51 6 95.50 92.65 4.17 1 4 3.68 20.2 92
53 1.60 4 97. 60 93.50 5.02 1 3 3.48 21.0 93
54 1.45 5 93.90 92.30 4.78 0 5 3.59 22.5 89
55 1.51 4 95.00 92.50 3.69 0 4 3.59 22.6 90
2.2 o 4
SPSS K-S 100%
0 38% 44%
3 N N 84% 30% - 4
N 4 0 N
N “ 4
3 SPSS K-8
Tab.3 The statistical results of Kolmogorov-Smirnov inspection of SPSS single sample
55 55 55 55 55 55 55 55 55 55
o .51 3.85 95.55 92.76 4.43 0.11 3.76 3.56  21.98 91.56
.16 1.65 0.9%4 0.54 0.73 0.32 0.693  0.037 0.59 1.80
10 0.16 0.10 0.11 0.10 0.53 0.25 0.13 0.20 0.14
10 0.16 0.090 0.11 0.10 0.53 0.25 0.13 0.12 0.12
055 -0.099 -0.10 -0.091 -0.062 -0.36 -0.25 -0.098 -0.19 -0.14
10 0.16 0.10 0.11 0.10 0.53 0.25 0.13 0.19 0.14
(P 200°"  0.002° 0.200°" 0.098° 0.200°"  0.000 0.000 0.022° 0.000° 0.008
la-— b- cilliefors d- o P 0.05
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Tab.4 The calculation results of process capability

(o) 0.16  0.94 0.54  0.73
(%) 1.51  95.55 92.76  4.43
(USL)  1.78 100.00100.00  5.22
(LSL)  0.00  95.00 90.00  0.00
(k) 0.89 97.50 95.00 2.6l
(CP) 1.85  0.89 3.10  1.20
(cA)  0.18  0.20 0.11  0.17
(CPK) 1.53  0.71 2.75  0.99
4
1.53 A o
0.71 cC o
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