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Abstract

Since Duncan(1956) first proposed an economic design of X —control charts, most of the succeeding works
on economic design of control charts assumed the exponential failure model like Duncan. Hu(1984), however,
assumed a more versatile Weibull failure model to develop an economic design of x—control charts and Banerjee
and Rahim(1988) further improved Hu's design by changing the assumption of fixed-length sampling intervals
to variable-length ones. In this article we follow the approach of Banerjee and Rahim(1988) but include a pair
of warning limits inside the control limits in order to search for a failure without stopping the process when
the sample mean falls between warning and control limits. The computational results indicate that the proposed
model gives a lower cost than Banerjee and Rahim’s model unless the early failure probability of a Weibull
distribution is relatively large. The reduction in cost is shown to become larger as the cost of production loss

outweighs the cost of searches for a failure.
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100, 400 10 17.37 | 2.78 0.64 157.79 6.65
8 25 18.60 1.63 169.03 | 200, 300 23 18.67 | 2.40 1.30 165.12 2.32
300, 200 22 18.37 | 1.99 1.47 167.81 0.72
100, 400 14 3.01 1.14 0.88 463.95 0.02
9 14 2.98 111 464.04 | 200, 300 11 2.94 1.05 1.05 464.57 -0.11
300, 200 18 3.11 1.02 1.02 465.69 -0.36
100, 400 17 4.09 1.56 0.98 387.18 0.57
10 17 4.08 1.30 389.38 | 200, 300 17 4.12 1.24 1.24 389.47 -0.02
300, 200 16 4.04 1.33 1.33 389.48 -0.02
100, 400 18 6.48 1.89 0.95 294.40 1.81
11 20 6.52 1.47 299.83 | 200, 300 18 6.42 1.61 1.25 299.05 0.26
300, 200 19 6.56 1.38 1.34 300.12 -0.10
100, 400 10 26.75 | 2.86 0.65 136.61 6.37
12 25 28.08 1.64 145.90 | 200, 300 19 27.80 | 2.18 1.26 142.45 2.37
300, 200 24 28.19 | 2.11 1.47 144.82 0.74
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