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Abstract

Today, the statistical process control (SPC) in manufacture environment is an important role at the process

by the productivity improvement of the manufacturing systems. The control chart in this statistical method

is widely used as an important statistical tool to find the assignable cause that provoke the change of the
process parameters such as the mean of interest or standard deviation. But the traditional SPC don’t grasp

the change of process according to the points fallen the near control limits because of monitoring the variance

of process such as the fixed sampling interval and the sample size and handle the cost of the aspect of

these sample point.

The control chart can be divided into the statistical and economic design. Generally, the economic design
considers the cost that maintains the quality level of process. But it is necessary to consider the cost of

the process improvement by the learning effects.

This study does the economic design in the VSI X control chart and added the concept of loss function
of Taguchi in the cost model. Also, we proved that the VSI X control chart is better than the FSI X in

terms of the economic aspects and proposed the standard of the process improvement using the VSI X

control chart.
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<Table 1> Control scheme parameters

9=0.02 Y=977.40  a=0.0
R=10 A=40 A=02
X=50646 g, =5.0 1y =5.20325
o=00855 T, =5/60 T, =5/60
T,=45/60 r =1 T, =0

b=4.22
E=0.1

<Table 2> Comparison of FSI X control chart
and VSI X control chart cost

shift optimum vector cost of{cost of
o (n, k, ¥, d, d) FSI | VSl
0.500 | 16, 2.2393, 1.1009, 0.10, 2.9368 |238.96 | 234.62
0.750 | 10, 2.5552, 1.2158, 0.10, 2.3233 [208.06 | 202.99
1.000 | 6, 2.7306, 1.1867, 0.10, 1.8083 |192.28 | 186.44
1.250 | 5, 2.9048, 1.3767, 0.10, 1.6346 |184.33|176.28
1.500 | 4, 3.0287, 1.4819, 0.10, 1.4551 |176.74{169.59
17501 3, 3.1031, 1.4609, 0.10, 1.2671 |173.65|164.61
2000 | 2, 3.1094, 1.2776, 0.10, 1.0628 |168.83|161.20
2.250 | 2, 3.2321, 15075, 0.10, 1.0391 |165.12|158.10
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{Table 3> Time and cost parameters

T, =2hrs Ty,=2hrs M=3
y=3 Y, = 5000
b=0.234(85% < ammg rate ) B
1=100% =160hrs X=5.04

K=0.667(g=60% Tealization factor)

A Alol2 Bl ge
3 .
¢, =5000+ 300(27.7235)=1331705
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