31

Robert . Galvin
CEQ (Chief Executive Officer)
Dr. Mikel J. Harry
.. 1988

Malcolm Baldrige National Quality Award

Devision

National Quality Award 1990

(Six Sigma)

.. 1980

.. 1966

Application Business Systems

Malcolm  Baldrige



3

3.2
5 Define
Phase, Measurement Phase, Analysis Phase, Improvement Phase ~ Control Phase
5
321 (Define Phase)
. (Problem Statement)
(CTQ’s : Critical to Quality)
. (Process Map)
(Process Input) (Process
QOutput)

1

(Cause of Poor Quality : COPQ)

(Hicden factory)
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3

38

(Rolled Throughput Yield)

(Cause and Effect Diagram)

., 2530)
( )
FMEA
(Measure Phase)
(FMEA)
, 2583) FMEA
FMEA



FMEA

FMEA

FMEA 1

o System FMEA
FMEA

FMEA 2

Process FMEA

" Failure Mode and Effect Analysis

FMEA
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Design

FMEA



o Design FMEA

+  Process FMEA

o Service FMEA
Service FMEA
* Machinery FMEA

FMEA
RPN Risk Priority Number
3 0OX XD
O = Occurrence 1

= Severity
D = Detection

40

Design FMEA

Process FMEA

FMEA

FMEA

RPN



0, D
1 RPN 1
RPN = 1000 10x 10x 10
- Variation) (Appraiser Variation)
2538)
(Precision)
(Accuracy)

(

Ix1x1
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10

(Part - to- Part
(Interaction Variation) (

2540)



42

2 (repeatability)
(reproducibility) ¢

(short-term measurement)

(long-term meastrement)

(GR&R - Gage
Repeatability and Reproducibility)

GR&R



GR&R

(ANOVA)
(Range Method)
(Average and Range Method)

(ANOVA)

GR&R

Balance Design)
2-3

GR&R
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]
Ho :
H1:
ac

ANOVA
(interaction effect)

(main effect)

(Analyze Phase)

(Hypothesis Testing)

(Null Hypothesis)
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lZ> +Zg
2. 1< 71

3. \z\ > +zD12

]:X>M0+Zaa Ao

2= X<JUO~ZaVlidn

3

X

-110

X
|| X
Rl
Critical Region
z> Zaor~x> N Zacjldn
Z < -Zaor~x<n - ZaojJdn

\z\>za Or*~ Zan*
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> 30-
G2
a2 2
/A
T a4 7(L
= /A
V= -1
Ho H
V>\K
- > —_ O>
"M

L > ta
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H> tall(n-\)
X

30

Critical Region
(> -,)0 +
|< '/\.)0" <M,“

H>ta,4-)H* “ /0> +
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30
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30-
30
H, H, Critical Region
N R 2 2
K =H, H>H, Z>7Z, nio (XI_xz)>Za O-l/nl-*-ol'z/n2
n3io
A = 2 2
H-HY,=0 H, <K, Z2<-gz, N0 GI_X2)<_Z;:\’O-|/,1|+O'2/”2
) A e 2 2
W7 K, lz|>Za/2 139 lxl_.;zl>2a/2\’0'|/nl+0'7/nz
w30
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T =

- x2-m1 M
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o =T0

P-value

0.05

196 KZ.025)

196 (2.025)

/A

Critical Region
X2> X '2

X2<xlg,n-l
X2 >Xa%2,,,-|

2< JC%—alZ,n\

P-value
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324 (Improve Phase)
9
1 (pilot)
2 (validate)
(Design of experiments)
(Factor) (Input Variable)
( ) (Output Response)
(Factor)

(Controllable)

(Response variable)
factor)
(Complete random)

(Randomize Block Design)
(Noise ~ factor)
(Randomization)
(Blocking) (Blocking)

(Controllable
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(ANOVA Table

(Block effect)
(Factorial Design)
2 (Multiple
factor experiment) (factor) 1
(Main effect) 1 (Interaction effect)
] (Interaction effect)
(effect)
1)
@ A B 2
2k (model)
(linearity)
(linearity) 3
(Fractional Factorial Design)
(Factorial design)
(Confound)
(Confound)

(Treatment effect) (Block effect)



(Confound effect)

(Approximate F-Test)

325 (Control Phase)

(Specification” I~ 1

(Variable Data)

(Attribute Data)
1
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X-R X pnp C

chart

+36
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