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Measures of Central Tendency
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Measures of Dispersion
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Measures of Dispersion
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What is meant by samples?
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What is meant by samples?
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What is meant by samples?
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What is meant by samples?
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A 2 v |01
i 3 v |0 1| &
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. 20 |y o] & | ¢ |v2l23]|3 4
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What is meant by samples?
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What is meant by samples?
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What is meant by samples?
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What is meant by samples?
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What is meant by samples?
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What is the phenomenon of variance?
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S opldl 8,5 b
What is the phenomenon of variance?

Variation ¢pldl
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S opldl 8,5 b
What is the phenomenon of variance?
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S opldl 8,5 b
What is the phenomenon of variance?
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Data Collection Tools in Six Sigma
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Six Sigma @ wll! e lga]
Data Collection Tools in Six Sigma
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The Basic Concept of Calculating the Sigma Level
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The Basic Concept of Calculating the Sigma Level
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The Basic Concept of Calculating the Sigma Level
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The Basic Concept of Calculating the Sigma Level

——

2o llevel =2 +/- sidev from the n

3o L'evel =3 4- skev from the *ean

/

dcrLlwnI =4 +- si'.lw from the *aan

P
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:j hivehﬁﬂ—ivfmthe#n I I I b

FarLevel

b+ stdev | 5-stdev | 4-stdev | 3-stdev | 2-stdev | 1-stdev | Average 1+s1dmr| 2+ stdev | 3+ stdev || 4+ stdev || 5+ stdev || b+ stdev
B ] 10 12 14 16 18 20 | 22 24 26 28 30
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Measurement System Analysis (MSA)
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Measurement System Analysis (MSA)
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Measurement System Analysis (MSA)
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Measurement System Analysis (MSA)
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Measurement System Analysis (MSA)
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Measurement System Decision
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Measurement System Decision
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Measurement System Decision
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Measurement System Decision
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Process Capability
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Process Capability as a Statistical Problem
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Process Capability

Problem Solving Options — Shift the Mean

This involves finding the variables that will shift the process over to the
target. This is usually the easiest option.
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Process Capability

Problem Solving Options — Reduce Variation

This is typically not so easy to accomplish and occurs often in Six
Sigma projects.
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Process Capability

Problem Solving Options — Shift Mean & Reduce Variation

This occurs often in Six Sigma projects.
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Long-Term Data
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Process Capability Measurements
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Cp or Pp = (LSL— USL)/6 sigma

Six times the sample
standard deviation

Cpk or Ppk = (USL — Xbar)/3 sigma

Three times the
sample standard
deviation

Sample Mean

LSL: Lower Specification Limit
USL: Upper Specification Limit
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Process Capability of Warping
Process Data | — Within
LsL 2 | | |= = Overal
Target % |
USsL 8 Potential (Within) Capabilty
Sample Mean 292307 | Cp 055
Sample N 100 | CPL 0.8
StDev(Within)  1,68838 | CPU 100
StDev(Overall) 1.78557 | Cpk 0.18
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I ppk 017
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Meaning of the equation Y = f(X)
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Meaning of the equation Y = f(X)
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Meaning of the equation Y = f(X)
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Meaning of the equation Y = f(X)
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May be a product, assembly,
subassembly, or part

Ninput Jf mads

s Improvement Post-improvement
Initial development of the FMEA activities activities
"ﬁocess Potential | Potential | SEV | Potential | OCC | Current | DET | RPN | Actions | Resp | Actions |SEV|OCC|DET|RPN
step/ failure failure causes controls recom- taken
effects mended

o o
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®

®
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OCC = Occurence
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Severity

value Descriptor Description

1 None No effect

3 Minimal Greater than $1000 and up to $100,000 in damages

Vi Moderate Greater than $100,000, but less than $1 million in damages
10 Extreme Loss of life without warning or greater than $1 million

in damages

Table 22.3  Occurrence scale example.

Table 22.4  Detection scale example.
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Occurrence Detection
value Descriptor Description value Descriptor Description
1 Highly unlikely 1in 10.000 1 Almost certain P(detection) (.95
; : 3 Likely 0.50 < P(detection) < 0.95
3 Unlikely 1in 1000 tkely setedion)
7 Possible 0 < P(detection) < 0.50 -
7 ledy Lin 100 10 Not possible P(detection) = () J
10 Highly likely 1in10 & & 79 o )
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