
Unit 2: 

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.



What are Control Charts?

• This versatile data collection and analysis tool can be used by a variety of 
industries and is considered one of the seven basic quality tools.

• The control chart is a graph used to study how a process changes over time. Data 
are plotted in time order. A control chart always has a central line for the 
average, an upper line for the upper control limit, and a lower line for the lower 
control limit.

• These lines are determined from historical data. By comparing current data to 
these lines, one can draw conclusions about whether the process variation is 
consistent (in control) or is unpredictable (out of control, affected by special 
causes of variation).

• It depicts whether there is any change on the characteristics of items since the 
start production run.



When To Use Control Charts:-

• When controlling ongoing processes by finding and 
correcting problems as they occur.

• When predicting the expected range of outcomes from a 
process.

• When determining whether a process is stable (in statistical 
control).

• When analyzing patterns of process variation from special 
causes (non-routine events) or common causes (built into 
the process).



ADVANTAGES :-

•It determines processes variability and 
detects unusual variations taking place in a 
process.

•It ensures product quality level.

•It builds up the reputation of the 
organization through customer’s satisfaction.

•Provides information about the selection of 
process and setting of tolerance limits.



BASIC PROCEDURE:-
• Choose the appropriate control chart for given data.

• Determine the appropriate time period for collecting and plotting data.

• Collect data, construct  chart and analyze the data.

• Look for "out-of-control signals" on the control chart. When one is 
identified, mark it on the chart and investigate the cause. Document 
investigation, learning, the cause and how it was corrected.

• Continue to plot data as they are generated. As each new data point is 
plotted, check for new out-of-control signals.

• When a new control chart is started, the process may be out of control. If 
so, the control limits calculated from the first 20 points are conditional 
limits. When we have at least 20 sequential points from a period when the 
process is operating in control, recalculate control limits.



TYPES OF CONTROL CHARTS:-

•Variable or measurement charts-

-)X-bar charts.

-)R-bar charts.

-)S-charts.

•Attribute charts-

-)’p’ and ‘np’ charts.



AN EXAMPLE:-





(Assume spec tolerance is 1.5 +/- 0.5 micron.  Nonconformance probability)



Cp: Process Capability Ratio (PCR)

Note:  6 spread is the basic definition of process capability. 3 above mean and 3 below.

If  is unknown, we can use ˆ= 
R 

. ̂ in the example is 0.1398.





Revision of Control Limits and Center Lines

• Effective use of control charts requires periodic 
review and revision of  control limits and 
center lines.

• Sometimes users replace the center line on the  
x chart with a target
value.

• When R chart is out of control, out-of-control 
points are often eliminated to re-compute a revised value of 

R which is used to determine new limits and center
line on R chart and new limits on x 

chart.
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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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