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collected from a process, the quality control manager can 
determine whether the process is operating within the 
pre-established control limits.

The usual approach for companies is to use 3σ control 
limits because narrower control limits may lead a man-
ager to erroneously conclude that the process is out of 
control when, in fact, the variation that led to the points 
falling out of the control limits was purely random. In 
general, if the manager is confident that the process is rel-
atively stable, then using the wider 3σ control limits is 
appropriate. On the other hand, if the manager suspects 
that special cause variations may exist in the process, then 
using a narrower control limit such as 2σ to detect these 
nonrandom variations would be the right approach. The 
approach shown in Figure 6.10 is to divide the area on 
either side of the center line into three zones. Each zone is 
1, 2, or 3 standard deviations from the center line. Then, 
by using the rules given in the next section, we can deter-
mine whether a process is in control.

WHEN IS A PROCESS OUT OF CONTROL?
From a quality control perspective, an out-of-control 
manufacturing or service process means that it is probably 
not meeting customer requirements or achieving a firm’s 
quality goals. The following rules can be used to detect if 
a process is in control:

•• Given 3σ control limits, all sample data plotted fall within the control limits.
•• The plotted points are clustered around the center line and are randomly distributed and have

no discernible pattern.
•• An approximately equal number of plotted points fall above and below the centerline.
•• There are no runs of eight successive points on either side of the center line.
•• Two out of three successive points do not fall within zone C.
•• Four out of five consecutive points do not fall within zone C, zone B, or both.
•• Fifteen consecutive points are not within zone A.

Figure 6.11 shows a control chart of an out-of-control process. Note that after the seventh hour, 
something went wrong with this process in that the thickness measure began to steadily increase, as 
the run of eight points above the center line shows. The process eventually went out of control after 

FIGURE 6.10: Control Chart Zones
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FIGURE 6.11: Out-of-Control Process
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