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Abstract

This study aims to compare the performance of Xbar-R, Xbar-S, and I-MR
control charts under different process conditions, and analyze their applicability and
value in Statistical Process Control (SPC) .By combining classroom learning with
Minitab simulation experiments, the study explores the performance of the three control
charts in terms of false alarm rates, sensitivity, and cost-effectiveness, and compares

them based on different sample sizes and process variation scenarios.

The results show that the Xbar-R control chart performs best in cost-effectiveness
and is suitable for quality monitoring in generally stable processes; the Xbar-S control
chart, though more costly, offers more accurate process stability assessment and is
suitable for processes with greater variation; the I-MR control chart is suitable for
processes requiring immediate response to rapid changes, although it has a higher risk

of false alarms, it still holds some application value for monitoring single processes.

Based on the analysis, the study provides recommendations for the best
application of different control charts under various scenarios. The Xbar-S control chart
demonstrates higher effectiveness in reducing false alarm risk and improving process
control accuracy, making it particularly suitable for environments with greater variation

or higher demands for quality control.

Keyword : Quality Monitoring ~ Quality Planning and Control ~ Statistical Process

Control (SPC) ~ Control Charts
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