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a lower control limit of 11.2mm and an upper control limit of 13mm. You can see from this example 
that there is a difference between the control limits for the process and the specification limits desired 
by customers. Consequently, the current manufacturing process cannot consistently meet customer 
requirements. The relationship between control charts limits and design specifications limits is illus-
trated in Figure 6.12.

In Figure 6.12a, the natural process variation captured by the limits of a control chart is greater 
than the design specification limits or tolerances for variations allowed for the product. This means 
that the process is not capable of producing the product to design specifications. Consequently, the 
process will lead to a situation in which a large proportion of the products produced will be classified 
as defective or non-conforming.

Figure 6.12b depicts a situation in which the control limits and design specification limits are 
identical. This means that the process is just barely capable of operating to design specifications. In 
this scenario, if the control limits are based on ± 3σ, then 99.73% of the items will be classified as 
conforming to specifications and only a small proportion (about 0.27%) of items will be classified as 
defective or non-conforming. Figure 6.12c shows a situation in which the process is off center—that 
is, it consistently deviates in one direction away from the target value. In this case, the process at 
the current level at which it is operating is not capable because a certain percentage of the process 
output is falling outside the upper specification limits. If the process is adjusted to bring the process 
average to the target value (re-centered value), then the process can become capable of meeting design 
specifications.

Figure 6.12d depicts a situation in which the process is not only centered but also the design 
specification limits are greater than the limits of the control chart. This situation means that the 
natural random variations in the process as captured by the control chart are within the limits of 
the design tolerances. This process is always capable of producing products that meet the customer’s 
requirements.

FIGURE 6.12: Determining Process Capability
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SOURCE: Kapadia, M., (n.d.), http://www.symphonytech.com/articles/pdfs/processcapability.pdf

a. The process is not capable all of the time because 
the control limits exceed the specification limits.

b. Process is just capable because the control limits and specification 
limits are the same.

c. The process is not capable all of the time because 
the UCL exceeds (is less stringent than) the USL.

d. The process is always capable because 
the control limits are more stringent than the 
specification limits.


