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Chapter 6- Variables Control Charts
Part I

X-bar and R Chart
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Learning Objectives
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Role of a Normal Distribution in Variables 
Control Charts
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Going out of control
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Real time of Charts
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Why SPC?
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Summary
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Subgroup Data with Unknown  and 
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W = Relative range
d2 = Mean of W
d3 = SD of W
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Phase I Application of    and R Charts
Equation 6.4 and 6.5 are trial control limits
• Determined from m initial samples

– Typically 20-25 subgroups of size n between 3 and 5
• Out-of-control points should be examined for assignable causes

– If assignable causes are found, discard points from 
calculations and revise the trial control limits

– Continue examination until all points plot in control
– Adopt resulting trial control limits for use

• If no assignable cause is found, there are two options
1. Eliminate points as if an assignable cause were found and 

revise limits
2. Retain point and consider limits appropriate for control

• If there are many out-of-control points they should be examined 
for patterns that may identify underlying process problems

x
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Example 6.1 
The Hard 

Bake 
Process
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Minitab for X-bar chart
1. Data

2. Choose Stat > Control Charts > Variables Charts for subgroups > 
xbar.

3. Choose Observations for a subgroup are in one row of columns,
then click x1, x2, x3, x4, x5 in the box.

4. Choose Labels, then choose Title and write X-bar chart for Hard 
Bake Process. Click OK.

5. Click Data Options, then choose Specify which rows to exclude.

6. Click Xbar Options, then click the Estimate tab. Choose Rbar.

7. Click S Limits, then enter 1 2 3 (Not 1, 2, 3).

8. Click the Tests tab. Choose Perform all tests for special causes. 
Click OK in each dialog box.
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X-bar Chart by Minitab
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Minitab for R Chart
1. Data

2. Choose Stat > Control Charts > Variables Charts for subgroups > 
R.

3. Choose Observations for a subgroup are in one row of columns,
then click x1, x2, x3, x4, x5 in the box.

4. Choose Labels, then choose Title and write R chart for Hard Bake 
Process. Click OK.

5. Click Data Options, then choose Specify which rows to exclude.

6. Click R Options, then click the Estimate tab. Choose Rbar.

7. Click S Limits, then enter 1 2 3 (Not 1, 2, 3).

8. Click the Tests tab. Choose Perform all tests for special causes. 
Click OK in each dialog box.
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R Chart by Minitab
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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     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 
which is used to determine new limits and center line 
on R chart and new limits on    chart

x

x

R



Revision of Control Limits
and Center Lines
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Revision of Control Limits

= ผลรวมค่าเฉลี�ยจากรุ่นขอ้มูลเดิม

= ผลรวมของค่าเฉลี�ยของขอ้มูลที�ตกออกนอกเขตควบคุม 
และสามารถแกไ้ขไดแ้ลว้ (ตวัที� หาสาเหตุไม่ไดไ้ม่ตอ้ง
เอามาคาํควณดว้ย)

= จาํนวนกลุ่มขอ้มูลเดิม

= จาํนวนกลุ่มขอ้มูลที�ตกออกนอกเขตพิกดัควบคุม 

(UCL/LCL)
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Revision of Control Limits
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Minitab for Revision Control Chart
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Minitab for Revision R Chart

1. Data

2. Choose Stat > Control Charts > Variables 
Charts for Subgroups > R

3. Click Data Options, then choose Specify 
which rows to exclude.

4. Choose Row numbers, and enter 16  20. 
Choose Leave Gaps for excluded points.

5. Click OK and OK
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Minitab for Revision R Chart
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Minitab for Revision X-bar Chart

1. Data

2. Choose Stat > Control Charts > Variables 
Charts for Subgroups > Xbar

3. Click Data Options, then choose Specify 
which rows to exclude.

4. Choose Row numbers, and enter 16  20. 
Choose Leave Gaps for excluded points.

5. Click OK and OK
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Minitab for Revision X-bar Chart
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