2 ,
( Quality Function Deployment : QFD ) 1 ( New QC
tools ) 1 (Service Quality Analysis ) 1
( Service Quality Audit )
(Analytical hierarchy process )
( Maslow's Needs Hierarchy Theory )
(Foreman’s Institute Customer Relation Theory )

2.1

211 (Maslow's Needs Hierarchy Theory )

I

I

[ (Hierarchy of Need )

( Customer
Satisfaction )
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212 ( Quality Function Deployment : QFD )

( Quality Function Deployment : QFD )

Mr. Yoji Akao 2509 Customer +
Communication + Innovation = QFD QFD
Boeing 1Ford 1GM 1Kawasaki 1Komatsu 1Toyota
QFD
QFD

L

2. (Scope)

3. ( Focus Group )

4,
2121 QFD model 3

1 Four-Phase Model
2. Matrix of Matrices Model
3. The Integrated QFD Model

1 Four-Phase Model 4
L ( Product Planning or House of Quality :
HOQ)
2. (Product Design  Product Deployment )
3. ( Process Planning )
4, ( Production QOperations

Planning and Process Control )
14 1
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L ( Product Planning or House of Quality :
HOQ )
( Substitute  Quality
Characteristics :SQCs ) ( Performance Measures )
(Target Values )
HOQ
(VOC) ( “Whats" of customer
desires )
focus group
VOC SQCs
("Hows”) ("Whats”)
Trade off SQCs SQCs
SQCs
SQCs
SQCs
HOQ
HOQ
HOQ
HOQ
A ( Customer Requirement )
“Voice of Customers”
"Affinity Diagram” “Tree

Diagram”
( Customer Importance )
C ( Planning Matrix )
HOQ



D ( Internal Technical Requirements )

( Substitute Quality Characteristics

or SQCs ) SQCs ( Performance Measurement )
SQCs ( Product Functions )
( Product Subsystems ) ( Process Steps )
E ( Relation Matrix )
( Impact )
SQCs
F ( Correlation Matrix )
SQCs SQCs
SQCs SQCs Trade off
G ( Competitive Benchmarks )
SQCs
! SQCs
SQCs SQCs
A (Weight )
SQCs
0 1 SQCs
| (Target Value )
SQCs
SQCs

( Features ) SQCs



HOQ 21

>

Correlations Matrix

Internal Technical Requirements

D
(&)
|
1]
S O
Customer £
Requirements > Relationship Matrix
5
@D
ju
&)

Weights
Competitive Benchmarks
Target Value

21 HOQ

Planning Matrix

©

A
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HOQ
(1) voC HOQ (HOQ's left hand wall ) A
VOC 2-3
@) VoC
3)
1 9 HOQ ( HOQ's right hand wall ) ¢
(4) SQCs HOQ (HOQ'S ceiling) D QCs
( Performance Measurement ) ( Product
Subsystems ) ( Process Steps )
(5) VOC  SQCs
HOQ (HOQ's
rooms ) E Relation Matrix 2.2
A 1
3
8 ¢
2.2
(6) SQCs
HOQ (HOQ's roof) F
Correlation Matrix 2.3
yy strong positive impact
y Moderate positive impact
<blank> No impact
X Moderate negative impact
XX Strong negative impact

2.3
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( Technical assessment or Competitive - benchmarks )

1 9 G
8) SQCs ( Absolute weights of SQCs )
SQCs ( Priorities of SQCs )
VOC SQCs
HOQ ( HOQ's basement ) H

8) (Target Value ) SQCs

SQCs

|

HOQ

( Product Design or Product Deployment )
Function Tree Diagram
( Total product ) ( Subsystems )

( Parts )
( Part characteristics )

( Process Planning )

( System assembly process )
( Subassembly process )



4,
Planning and Process Control )

Clausing

2. Matrix of Matrices Model

21 Al

Model

24

( Production Operations

Krinninger (1991)
Yoji Akao
30 30
A3
L OFD Four-Phase Model
“ "(Whats)  ° "( Hows )
Four-Phase



Matrix

Al
A2
A3
A4
Bl
B2
B3
B4
C1
C2
C3
C4
D1
D2
D3

El
E2
E3
E4
F1
F2
F3
F4
Gl
G2
G3
G4
G5
G6

"WHAT"

Voice of Customer
Functions

SQCs

Second level of design
Voice of Customer
Competitive analysis
Detailed SQCs
Critical parts

New technology
Functions

SQCs

Second level of design
Voice of Customer
Functions

SQCs
Second level of design
Customer needs
Functions

SQCs

Criteria

21

"HOW"

SQCs

SQCs

SQCs

SQCs

Functions

Cost

Breakthrough targets
SQCs

First level of design
First level of design
First level of design
First level of design
Product Failure Mode
Product Failure Mode
Product Failure Mode
Product Failure Mode
New concepts

New concepts

New concepts

New concepts

Activity

Construct Matrix
Construct Matrix
Construct Matrix
Construct Matrix
Construct Matrix
Construct Matrix
Construct Matrix
Construct Matrix
Construct Matrix
Construct Matrix
Construct Matrix
Construct Matrix
Construct Matrix
Construct Matrix
Construct Matrix
Construct Matrix
Construct Matrix
Construct Matrix
Construct Matrix
Construct Matrix
Value Engineering
Reliability analysis

Breakthrough planning

Design improvement planning

Quality assurance planning

Equipment deployment
Process planning
Process FTA

Process FMEA
Process QC

"Matrix of matrices’

25



3. The integrated QFD Model

3

—

The System Matrix
/

32 Develop and Integrated Plan

3.3 Develop Function Flow

34  Develop System Alternatives

3.5 Evaluation of Alternatives

3.6 Concept Matrix

3.7 Process Matrix

3.8 Control Matrix

39 Refinement of The Integrated Plan
3.2
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— P =

(Voice of customer :voc )

QFD Four Phase Model

1
HOQ
(Survey)
(Focus groups ) ( Facilitator )
( Interviews ) (Face to Face)

(Feed back)
( Complaints ) 1
( Direct Visits )
(Warranty Data )
( Hotlines )
' (Sales Records)
(Lost Customer Analysis)
(Analysis of Market Potential)
( Publication )

24

27



(VOC )
( Focus group interview )
(Survey )
focus group
1 focus group 1
(focus ) (facilitator )
focus group
5 1
focus group
focus group
2123

OFD

QFD
(Completeness) (Bias ) ( Adequacy)

28



QFD

29
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( Affinity Diagrams ) (Tree Diagrams )



2125

( Customer Needs Competitive Comparison )
( Technical Competitive Comparison )
, ( Technical )

a



QFD

2126

| s R s I s N N —



2.13 !

T
2.1.3.1 Affinity Diagram (
2.1.3.2 Relation Diagram (
2.1.3.3 Tree Diagram ( )
2.1.3.4 Matrix Diagram ( )
2.1.3.5 Arrow Diagram ( )
2.1.3.6 Process Decision Program Chart : PDPC (
2.1.3.7 Matrix - Data Analysis (

2.9

(7 New QC tools )

2.5

7 New QC tools

33



34

1 “ ' Matrix - Data

Analysis
2.

P PDCA P

P1 :

P2 :

P3 :



QC 7
2131 ( Affinity Diagram KJ)

Affinity Diagram

1
Affinity Diagram

I

I ( Breakthrough )

[ ( Essence )

I

2.6
-1 1
J V
2.6

I %
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( Relation Diagram )

(Primary Cause )
( Cause of the Cause )

Relation Diagram

2.1

36



2.1

3



2.1.3.3

| s Y s I s Y S N s N, S—

(Tree Diagram )

/
/
/
/
Tree Diagram
Activity Diagram
Tree Diagram

2.8

VE

38



2.8

39



2.1.3.4 Matrix Diagram

I
I
Matrix Diagram
I
I
I
I
I
I
I
I
I
Matrix Diagram
I

< < — r—

40



2.1.3.5 Arrow Diagram

Arrow Diagram

(Snag )
I
I
2.1.3.6 Process Decision Program Chart ( PDPC)

Process Decision Program Chart
I
I
2.1.3.7 Matrix - Data Analysis Method

Qc

41
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New 7 QC tools
I

[ Fact
I 1 PDCA
2.14 (Service Quality Analysis : SQS)
( Service Cycle )
SQS
I
I
2.15 (Service Quality Audit : SQA)
/
1 1
1
SQA
L
2.
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2.1.6 (Foremen * Institute Customer Relation Theory )

14

I 5
I 1 1
2
I 5
I
I
I
I
I
2
I
( Know the Product ) 1 ( Know the Service )

( Know the Organization ) 1
( Know how to get thing done ) 1
( Know how to get problems solved ) 1 ( Know
regular customers by their name )
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2.2



2.3
12536
1 ,
12537
L
2.
3
4,
, 2541

Product Quality Planning )

46

( Advanced
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5 1
( Quality Function Deployment ) 2

3
( Failure Mode and Effects Analysis, FMEA )
4
5
3 4
12541
(' Quality
Function Deployment )
6
L
2,
3.
4,
5 (TPM)
6.
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Madhav N. Sinha and Walter O. Willborn 11985

Yoki Akao 11990

QFD
' 1
1
1
2
Yaesu book center
James L. Bossert 11991
QFD
2
QFD QFD

OFD

OFD

48



49

7 (Seven New Planning
Tools)

John . Oakland, 1993

Quality Management)
5 1 TQM
TQM 2 3

teamwork 5 TQM
QFD 3

Michael J. Fox 11993

4 1
2
3 ,
4

Lou Cohen 11995
QFD
5 1

QFD 2 QFD
House of Quality 3 QFD
4 QFD 5

House of Quality



Rao Ashok et al., 1996

TQM

QFD

Philip Kotler 11997

50

TQM (Total Quality Management)

D 10
/ /
HOQ
HOQ
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24

BOB TASCA (ISBN 0-88730-859-7)

1%
RV
/ S0
P
14%
68 %
82 %

( Quality Function Deployment : QFD )

QFD 3
1. Four-Phase Model
2. Matrix of Matrices Model
3. The Integrated QFD Model

OFD

The
QFD Book QFD

50% 33%
200%

QFD Four Phase Model

7 (7 New QC tools )



Affinity Diagram ( )

Relation  Diagram ( )
Tree Diagram ( )
3
QFD (HOQ )
( Prioritization Matrix ) QFD
QFD (VOC)
( Focus Group )

( Substitute Quality Characteristics or SQCs )

52
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