
Unit 3: 

L-2

Statistical Quality Control



Learning Objectives

A control chart is a graphical tool for monitoring the activity of an 
ongoing process. Control charts are sometimes referred to as Shewhart 
control charts, because Walter A. Shewhart first proposed their general 
theory. The values of the quality characteristic are plotted along the 
vertical axis, and the horizontal axis represents the samples, or 
subgroups (in order of time), from which the quality characteristic is 
found.



More Basic Principles

• Control charts may be used to estimate process 
parameters, which are used to determine capability

• Two general types of control charts
– Variables (lecture 6)

• Continuous scale of measurement

• Quality characteristic described by central tendency and a measure 
of variability

– Attributes (lecture 7)
• Conforming/nonconforming

• Counts

• Control chart design encompasses selection of 
sample size, control limits, and sampling frequency



Types of Process Variability

• Stationary and uncorrelated − data vary around a fixed mean in a stable 
or predictable manner

• Stationary and autocorrelated − successive observations are dependent 
with tendency to move in long runs on either side of mean

• Nonstationary − process drifts without any sense of a stable or fixed mean

Fig: Data of different processes



Reasons for Popularity

of Control Charts

1. Control charts are a proven technique for improving 

productivity.

2. Control charts are effective in defect prevention.

3. Control charts prevent unnecessary process 

adjustment.

4. Control charts provide diagnostic information.

5. Control charts provide information about process 

capability.



• 3-Sigma Control Limits

– Probability of type I error is 0.0027

• Probability Limits

– Type I error probability is chosen directly

– For example, 0.001 gives 3.09-sigma control limits

• Warning Limits

– Typically selected as 2-sigma limits

Choice of control limit



Sample Size and Sampling Frequency
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Summary:

This lecture has introduced the basic concepts of control
charts for statistical process control. The benefits that can
be derived from using control charts have been discussed.
This lecture covers the statistical background for the use of
control charts, the selection of the control limits, and the
manner in which inferences can be drawn from the charts.
The two types of errors that can be encountered in making
inferences from control charts are discussed.
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