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The webinar will begin shortly…
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Date Values

1/1/18 34.64

1/2/18 2.245

1/3/18 20

1/4/18 10.45

1/5/18 0.015

1/6/18 36.1

1/7/18 34.64

1/8/18 54

1/9/18 17.8

1/10/18 15.24

1/11/18 34.64

1/12/18 0.08

Alternat ive view #1



Alternat ive view #2



Alternat ive view #3



Alternat ive view #4



Alternat ive view #5





Stat ist ical  Indices
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Cp Pp
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Cpu Ppu
Cpl Ppl
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Purpose of:
• Specifications
•Mean
• Standard Deviation



Purpose of:
•Control charts
•Capability analysis



LSL
TSL
USL

Customers

Engineering

Management Regulatory agencies

Others

Specs l imits come from:



LCL
CL

UCL

Customers

Engineering

Management Regulatory agencies

Others

Control  l imits come from:



Control limits come from the process

Control limits come from the process

Control limits come from the process
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Mean≠
Control limits reflect 
actual process variation

Specification limits reflect 
allowable process variation

Voice of the Process Voice of the Customer



So …
• … can adding specifications lines to a 

control chart be harmful?
• … is there benefit by adding 

specifications lines to a control chart?



Sample s ize = 1



Sample s ize = 1



Sample s ize = 8



Sample s ize = 8



29%

Sample s ize = 8



So …
• … can adding specification lines to a control chart 

be harmful even when the subgroup size is 1?
• … are there benefits to adding specification lines to 

a control chart?



100% In spec



100% In spec,  Cpk = 1 .0



100% In spec,  Cpk = 1 .36



Specs on an Individuals chart





Process change





• Keep control charts in their ‘purest’ form
• Show spec information - not spec lines
• Add % out-of-spec
• Don’t make me think

Recommendations



Minimal Stat ist ical  Indices



Customer Requirements



• In-Control, Stable, Predictable
• Out-of-Control, Not Stable, Not Predictable
• Capable
• Not Capable

Customers & You



Capable - Not Capable
Cpk
Ppk

Cpm



• Cp
• Cr
• Cpk
• Cpu
• Cpl

• Pp
• Pr
• Ppk
• Ppu
• Ppl

• Cpm

Types of Capabi l i ty Indices



Capabi l i ty Explanation



Capabi l i ty Explanation



Ranked by Out-of-Control



Ranked by % Out-of-Spec



Matthew Savage 
Matt@PQSystems.com

“… and go on till you come to the end; then stop.”
Alice's Adventures in Wonderland - Lewis Carroll

Eric Gasper
EricG@PQSystems.com


