
QUALITY MANAGEMENT 

UNIT - 3 

CONTROL CHARTS  

If a single quality characteristic has been measured or computed from a sample, the control chart 

shows the value of the quality characteristic versus the sample number or versus time. In general, the 

chart contains a center line that represents the mean value for the in-control process. Two other 

horizontal lines, called the upper control limit (UCL) and the lower control limit (LCL), are also 

shown on the chart. These control limits are chosen so that almost all of the data points will fall within 

these limits as long as the process remains in-control. The figure below illustrates this. 

 

TYPES OF DATA 

1. Variable Data 

 Product characteristic that can be measured 

 Length, size, weight, height, time, velocity 

2. Attribute Data 

 Product characteristic evaluated with a discrete choice 

 Good/bad, yes/no, Colour, Look, Appearance.  

 
Control Charts for VARIABLES 

Mean chart ( X-Chart)–Measures central tendency of a sample 

Range chart (R-Chart)–Measures amount of dispersion in a sample 



Each chart measures the process differently. Both theprocess average and process variability must be 

in controlfor the process to be in control. 

Constructing a Control Chart for Variables 

(1). Define the problem 

(2). Select the quality characteristics to be measured 

(3). Choose a rational subgroup size to be sampled 

(4). Collect the data 

(5). Determine the trial centerline for the X-chart 

(6). Determine the trial control limits for the X-chart 

(7). Determine the trial control limits for the R chart 

(8). Examine the process: control chart interpretation 

(9). Revise the charts 

(10). Achieve the purpose 

 

ATTRIBUTES DATA 

 

Data that can be classified into one of several categories or classifications is known asattribute data. 

Classifications such as conforming and nonconforming are commonly used in qualitycontrol. 

Types of attributes control chart: 

1. Control chart of fraction (p-chart) 

This chart shows the fraction of nonconforming or defective product produced by amanufacturing 

process.It is also called the control chart for fraction nonconforming. In this chart each item is 

classified as good (non-defective) or bad (defective). This chart is used to control the general quality 

of the component parts. In this chart 
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Where  d= defective pieces 

 K= sample size 

Upper control limit (UCL) is given by 
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The lower control limit (LCL) is given by 
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2. Control chart of defective items (np-chart) 

 

This chart shows the number of nonconforming. Almost the same as the p chart. ̅ = ࢊࢋ࢚ࢉࢋ࢙� ࢙ࢋࢇ࢙ ࢌ ࢘ࢋ࢈࢛ ࢇ࢚ࢀ࢙ࢋࢇ࢙ ࢇ � ࢙ࢋ࢚� ࢋ࢜�࢚ࢉࢋࢌࢋࢊ ࢌ ࢘ࢋ࢈࢛ ࢇ࢚ࢀ  = 
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Where  d= defective pieces 

 n= no. of samples 

 K= sample size 
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3. Control chart of number of defects per unit (C-chart): 

This shows the number of defects or nonconformities produced by a manufacturing process. In this 

control chart numbers of defects in a place or a sample are plotted. It control number of defects 

observed per unit or per sample. In C-chart, sample size is constant.  

This chart is used where average numbers of defects are much less than the number of defects which 

would occur. 
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