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Chapter 6

Attribute control

Sources of variation

• Chance causes (Slumpmässiga källor) 
– Random variation

– Background noise

– Statistical control, stable process

• Assignable causes (Systematiska källor)
– There is a cause

– Out of control

– Not stable

• The purpose of SPC is to detect and eliminate 
systematic (assignable) sources of variation!

Attribute

• Yes/No – data. 
– Number of defect units in a batch. 

– Binomial distribution

– p-diagram

– np-diagram

• Counatble data
– Number of defects (a product can have several) in a batch.

– Poisson distribution

– c-diagram

– u-diagram
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Defect

• Non-conforming

– Deviation from given specifications

• Defective

– Defective unit

– Can have one or more non-conformaties.

• In this chapter: Non-conforming

Classification

Demerit systems

page 301
• Class A – Very Serious

– The unit is either completely unfit for service, or 
will fail in service in such a manner that cannot be 
easily corrected in the field, or will cause 
personalinjury or property damage. 

• Class B -- Serious

• Class C – Moderately Serious

• Class D Defects -- Minor

Fraction nonconforming

• Number of nonconforming divided with the toal 

number of units in the population.  

• A unit can have multiple characteristics. If at 

least one characteristics differs from 

specifications the unit is judged as 

nonconforming.

• Given as percentage.
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Model for fraction nonconformities.
Assume that the process is  and that the units are 

 of eachother.

Let

sample size

fraction nonconforming.

=number of defects in the batch.

D is then Binomially distributed and 
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the probability limits

should be used. 
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Exempel 6-1 

Apelsin juice boxes
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Estimate process average 
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Two alarm!

Identify the cause!

New limits?
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Cannot find cause

to point  21.

- Keep it!

• The Process stabil

• The level too high!

• Improvements and 

adjustments.

0 5 10 15 20 25 30
0

0.1

0.2

0.3

0.4

0.5

A
n

d
e

le
n

 a
v
v
ik

a
n

d
e

, 
p

Provnummer

Exempel 6-1, Initial Phase

Reviderad UCL =0.3893

Reviderad LCL =0.0407

New
Material

New
Operator

0 10 20 30 40 50 60
0

0.1

0.2

0.3

0.4

0.5

A
n

d
e

le
n

 a
v
v
ik

a
n

d
e

, 
p

Provnummer

Exempel 6-1, Initial Phase

UCL =0.3893

LCL =0.0407

New
Material

New
Operator

Maskinjusteringar

Process is stable!

Process seem to be 

better!

Is it?
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Is the adjusted process better?
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Further improvement

need management

support and money.

Exempel 6-1
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Wider limits!

Design of p-diagram 

• sample size

• sample frequency

• width of control limits (α)
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How large sample size (n)?
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p-diagram

• Valid for all proportions nonconforming if 

– Failure frequency is constant. 

– Data are independent. 

• Warning for

– Cluster

– Dependencies

– …
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np-diagram

• Control the number of defect instead of 

proportion. 

• Clearer! 

• Choose integers as limits as 

3 (1 )
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Control chart for nonconformities

• A unit can have many nonconformities. 

• Number of defects is important. 

• Number of defects per unit. 

– Defects per car

• Number of defects per ”area”, ”length”

– Defects per m of pipeline 

– Number of pinholes per m2 on plastic film 

Poisson distribution
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Poisson control chart
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Out of control plan (OCAP) must be written.

Classify defects.

Pareto diagram

Cause and effects diagram

• Refer to Table 6-9 for occurrence of defect type by type of printed 

circuit board (part number)`

Analyse the defects!
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u-diagram

• Sample size n

• Number of defects in sample D

Control limits
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Problem with Poisson model

• Cluster

– Bacteria

– Number of defects per car

• Compound Poisson distribution

To choose between variable and 

attribute diagram? 

• Attribute: The sum of many defects collected in 

one diagram. 

• Variable: More knowledge about the 

phenomenon.
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