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Economic design of X control chart with supplementary samples
HU Xue-long s SUN Jin-sheng™
(School of Automation, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; Aiming at the occurrence time of assignable cause follows exponential distribution, a Supplementary Sam-
ple X(SSX) control chart was used to monitor the mean value and variance of process quality feature, and the eco-
nomic performance of SSX control chart was researched. The cost function model for implementation of SSX control
chart was constructed, and the pattern search algorithm was used to optimize this model. Thus the decision varia-
bles, Average Adjusted Time to Signal (AATS) and cost of SSX control chart were obtained, and the economic per-
formance between SSX, XR and Variable Sampling Interval (VSD) XR control chart was compared, The simulations
revealed that the average adjustment time and monitoring costs of SSX chart were reduced obviously than XR, and
SSX control chart was better than VSI XR under most cases of shifts. A sensitivity analysis of the model was per-
formed, and the results showed that the sampling intervals and control limits of SSX control chart were affected by
the parameters in the cost function,
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