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▪ When producing a product in general, there is a variation in 

the quality characteristic values even if it is produced under 

the same working conditions. The causes of the variation can 

be divided into chance causes and assignable causes 

▪ If the quality characteristic value exceeds a certain limit, it 

is regarded as an explainable cause, and the cause is 

investigated and an action is taken. It is called a statistical 

quality control. 

▪ One of the statistical tools widely used for this purpose is the 

control chart which was first introduced by W.A Shewart in 

1924.
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 Control chart is a diagram to manage changes in quality 

characteristic values. There is an upper control limit (UCL) at 

the top, a center line (CL) in between, and a lower control 

limit (LCL) at the bottom. The characteristic value of an 

inspected sample in each time are plotted as a line graph. 

 When the quality characteristic values do not exceed the 

control limit lines and are not related to each other, the 

process is said to be under control. If the quality 

characteristic value is outside the control limits or, if the 

characteristic values are related each other, the process is 

said to be out of control. 
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▪ Sample mean control chart ( ഥ𝑿 chart) 

- based on the sampling distribution of sample means

   ഥ𝑿 ~ 𝑵𝒐𝒓𝒎𝒂𝒍 (µ, 𝜎2/n )

• 99.74% of sample means are in this interval

• Upper Control Limit

• Center Line

• Lower Control Limit

(
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▪ Sample range control chart ( R chart) 
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▪ Sample defective rate control chart (p chart) 

- based on the sampling distribution of sample proportions

   (ෝ𝒑 ) ~ 𝑵𝒐𝒓𝒎𝒂𝒍 (p, p(1-p)/n )

• 99.74% of sample proportions are in this interval

• Upper Control Limit

• Center Line

• Lower Control Limit

(
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Thank you
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