MgtOp 340—Operations Management


Professor Munson


Topic 4

Statistical Process Control
“Constantly and forever improve the system of production and service.”

 Deming’s 5th Point

Statistical Process Control

· Developed by Shewhart in the 1920s

· Uses statistics & control charts to tell when to adjust process

· All processes are subject to variability

· Natural causes: Random variations

· Assignable causes: Correctable problems
· Machine wear, unskilled workers, poor mat’l

· Objective: Identify assignable causes

· Involves

· Creating standards (upper & lower limits)

· Measuring sample output (e.g. mean wgt.)

· Taking corrective action (if necessary)

· Done while product is being produced

Process Control Charts

· Graph of sample data plotted over time

· Control limits help distinguish between natural and assignable causes
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variables = 
characteristics that are measured, e.g. weight, length, temperature

attributes = 
characteristics that are classified as defective or nondefective, e.g. # of working light bulbs or # of defects in a customer’s order

4 Types of Control Charts
· R chart

Monitors the range for a variable,

i.e. “Is the process variability in control?”.
· 
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 chart


      
Monitors the mean for a variable,

 

i.e. “Is the process average in control?”. 
· p chart

Monitors the % of nonconforming attributes,

i.e. “Is the average % defects in control?”. 

· c chart

Monitors # of defective attributes for an event or unit,

i.e. “Is the # of defects per event in control?”. 
R Chart Control Limits
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 Chart Control Limits
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Example 1


measuring the weight/packet in grams

               Packet          

   

Sample
 1 
  2 
 3 
 Ri 
x-bari 

1
42
40
44




2
35
40
45


3
44
44
44


4
40
40
43


5
41
41
38
___
___
     
Total



___
___
      

Average



# of samples = k = 5



sample size = n = 3

R Chart:
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  Sample Size

  Mean Factor

  Upper Range

  Lower Range

  n

  A

2

  D

4

  D

3

2

1.880

3.268

0.000

3

1.023

2.574

0.000

4

0.729

2.282

0.000

5

0.577

2.114

0.000

6

0.483

2.004

0.000

7

0.419

1.924

0.076

8

0.373

1.864

0.136

9

0.337

1.816

0.184

10

0.308

1.777

0.223

11

0.285

1.744

0.256

12

0.266

1.716

0.284

13

0.249

1.692

0.308

14

0.235

1.671

0.329

15

0.223

1.652

0.348

16

0.212

1.636

0.364

17

0.203

1.621

0.379

18

0.194

1.608

0.392

19

0.187

1.596

0.404

20

0.180

1.586

0.414

21

0.173

1.575

0.425

22

0.167

1.566

0.434

23

0.162

1.557

0.443

24

0.157

1.548

0.452

25

0.153

1.541

0.459


p Chart Control Limits
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Example 2


measuring % defects (n = 300)




Number of

Percent

Sample

   Defects   

Defective (pi)


1

39

2

21




3

60


4

  0


5

30

____

Total



____

Average

# of samples = k = 5

sample size = n = 300

c Chart Control Limits
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Example 3


measuring the number of fouls called 


on a team per game




Number of

Sample

     Fouls



1

37


2

  9


3

22


4

25


5

       32
    
Total




            

Average

 

# of samples = k = 5
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