21 (Quality Assurance)
(Quality Assurance) I 150 8402

(Quality loop) 1SO 9004

L (Marketing and market research)
2. (Design/Specification
Engineering and product development)

3 (Procurement)

4 (Process planning and development)

5 (Production)

6. (Inspection, testing and examination)

1 (Packaging and storage)

8 (Sales and distribution)

9 (Installation and operation)

10, (Technical assistance and maintenance)
(Disposal after use)

(Phases of Quality) 3 (Quality of Design)
(Quality of Conformance) (Quality of Performance) (Sinha
and ! bomn, 1985)



Planning & Quality Control) ,

2.2 (Quality Assurance System)
(Quality Assurance System)

(Quality Audit)

221 (Input) (Output)

22

(Quality



\
Needs of customer/market. !
Quality specification Quality
Process capability of
-Production planning Design
Suppliers-—- Quality/inspection planning
Inspection Management Audit
-> Receiving Quality planning of Quality
Production of and the  Assurance
End-item confor- control system
Shipping mance
Installation/Servicing
Usage/Perfonmance Quality
Product integrity/ of per-
Satisfaction/customer feedback formance
/
/

21 (Sinha and Willbom, 1985: 30)



Process

Productions
Input Operations Output

Transformation

2.2 (Sinha and Willoom, 1985: 149)

(Major Inputs)

(Quality specifications ~ or ~ standards) (Customer
Requirements)

(Major Process)

(Major Outputs)

(Satisfactory quality image) (Confidence of customer)

2.2.2 (Quality Audit) (Sinha and Willoom, 1985: 564-569)
(Quality Audit) SO 8402
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1 (Internal  audit)
2, (External audit)

3 3 (Third party audit)

(qualified)

8.
9
10.
11,

2.3 QFD (Cohen, 1995; Day, 1993)
(Quality Function Deployment) ~ QFD



(Cohen, 1995: 11)

QFD 2 Tour-Phase Model” “‘Matrix of
Matrices” 4 4
Matrix of Matrices
231 (Four-Phase Model)
QFD 4
L (Product Planning or House of Quality)
2, (Product Design or Part Deployment)
3 (Manufacturing or Process Planning)
4, (Production  Qperations
Planning and Process Control)
QFD 4 2.3
(House of Quality or HOQ)
QFD 4
(Performance measures) (SQCs)
2311
24
(Process
Parameters)

2.5

(Machine settings)
(Contre- methods)
(Sampling size and frequency)



Phase 1

Product Planning
(House of Quality)

Performance

Measures

(SQCs)

voc | |

Performa ce
Measures
technical

importance

12

(Control documents)
(Operator training)
(Preventive maintenance tasks)

Phase 2 Phase 3 Phase 4
Manufacturing Production
Product Design Planning Operations Planning

(Part Deployment) ~ (Process Planning)  (Process Control)

Part Process Production

characteristics parameters operations

Part characteristics Process
importance parameters
importance

VOC: Voice of Customer

SQCs: Substitute Quality Characteristics

23

QFD  “Four-Phase Model” (Cohen, 1995: 311)
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Total product

Subsystems

Parts
Parts

characteristics

24 (Cohen, 1995: 312)

System <

Process

Subassembly B bl ) A -

Process

Operations

Process [
parameters

PRI [ S

25 (Cohen, 1995: 314)
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2311 (House of Quality or HOQ)
QFD
2.6

23111
HOQ
(Customer Needs/Benefits) “
" (Voice of Customers)

(1)
(Demographics)
(Geographical
Distribution)
2
)
(Focus Groups)
(one-on-

one)
(Mail Questionnaires)
(Observations)
(Product Clinics)



Wybiom meJ paz|ewJloN

1yBram mey
jujod sajes
olelJ JuawaAodw|

[B0D

pouBwWJOMAd UOKORSIISES dAladWOD

9oUBWIONAd UOIOR)SIISES JaWOoISN)

Technical

Jawo)snd o} aouepodwy|

Correlations
Technical Response

Relationships

Prioities

Competitive Benchmarks

Own Performance

Targets

SPaaN Jawoiind

ITv (HOQ)

it 7,6 JNuLiuioy

2



(Open-ended)
(Customer Complaints)a
®)
QFD
(Voice of the Customer Table: VOCT) VOCT
2 1 2. ()
2 2.1() 2
(Demanded Quality)
(Reliability)
(@
QFD
(Affinity Diagram) (Tree Diagram)
3
1
242)
23. .12

(Planning  Matrix)
HOQ

16
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Voice of the Use
Customer Who What When  Where Why How
Easy to find Adults;  Seeduring  Night House; See in dark;  Hold in hand;
during night  kids power failure basement  Check fuses  Set on surface
time  power
failure

()
Reworded demands  Demanded quality Quality Function  Reliability ~ Other

Characteristics
Can hold easily Can hold easily
Can use hands free  Can use hands free
Maintain aiming Maintai

ming
Fits in drawer Diameter
Always ready to use Does not
work
()
2.1 () () 2 (ReVelle, Moran and Cox,

1997: 58)

(Importance to customer)

o1l B Ww N -
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(Customer  Satisfaction
Performance)

(Competitive Satisfaction Performance)

(Goal)
1
(Improvement Ratio)
(Sale Point)
|
i
1
12
15
(Raw Weight)
(Normalized Raw Weight)
0 1
(Cumulative Normalized Raw Weight)
23113 (Technical Response)

(Technical Response)

(Substitute Quality Characteristics or SQCs) SQCHl '
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(Performance Measurement) SQC
(Product Functions) (Product Subsystems)
(Process Steps)

231.14 (Relationships)
(Impact)  QC
4
L (Not linked) QC
2. (Possibly linked)
SQC
3, (Moderately linked)
SQC
4, (Strongly linked)
SQC
2T
Symbol Meaning Most Commaon Other Values
Numerical Value
Not linked 0
A Possibly linked 1
O Moderately linked 3
© Strongly linked 9 10,75
2.1 (Cohen, 1995; 141)

SQC



QC

20

23. .5 (Priorities)

QC
SQcl
23. .6 (Competitive Benchmarks)
SQC
SQC
I SQC SQC
23. .7 (Targets)
Q¢ !
SQC
(Features) QC
231 8 (Technical Correlations)
SQC
SQC
SQC 28
3] Strong positive impact
J Moderate positive impact
<blank> No impact
X Moderate negative impact
XX Strong negative impact

28 (Cohen, 1995: 155)



Akao

Matrix

Al

A2

A3

A4

B1

B2

B3

B4

Cc1

c2

Cc3

ca

D1

D2

D3

D4

E1l

E2

E3

E4

F1

F2

F3

F4

Gl

G2

G3

G4

G5

G6

Matrix of Matrices

"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
Cus er needs
Functions
SQCs

Criteria

“HOwW?”
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

"Matrix of matrices” (Cohen, 1995: 316)

I netiliflitnnn

30
2.2

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

30

Design improvement planning

Quality assurance planning
Equipmentdeployment
Process planning

Process FTA

Process FMEA

Process QC

ffoTT

Yo



Al A3

QFD 4
“ "(Whats) “ "Hows) , ' 1
' 4
24 1SO 9000
1SO 9000
(Hoyle, 1995: 25)
1SO 9000
1SO 9000
1SO 9000
241 1509000 / .. 1134 (Hoyle, 1995: 25-42)
1SO 9000 7
1509001
1509003 1509004
1SO 9000 2.9 (
.. 19%)
29

1509001, 1509002 1509003
1509001 1509002 1509001
(Design Control) 1509003 1509002

1509002

1SO 9000

22
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MILIMSNUUNNUGY
MILEAUGMW
ISO 9000
ML INUGAMW ISO 9001
Aa a w €
ANNRITINHAATTOUN
ISO 9004
TALMUIEIUGANW
1SO 9004-2 . %) ISO 9002
(ORATAMIIDANTUIDY) TAMSNAR
ISO 9003
MINTIFLUANAFOL
Fugavne

2.9 1



1509001

1509001

1509001

20

24
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1 «

24.2 150 9000 .. 2000 (Draft International Standard: DIS)
IS0 5
2 .. 1990 . 1994 ! 2 .. 19%
2000 1SO 9000 .. 2000 (
2000)
WWW.i509000y2k.com Draft International Standard (DIS)
15O 9000 .. 2000
ISO 9000:2000 Quality Management Systems - Fundamentals and
Vocabulary

IS0 9000:2000
15O 9000
IS0 9000:2000 SO 8402 IS0 9000:1994
150 9001:2000 Quality Management Systems - Requirements
IS0 9001:2000
1SO 9000:1994

15O 9001:2000 IS0 9001,9002 9003 .. 1994 IS0
9001:2000
4 (section)
5- (Management Responsibility)

5.1 (Management Commitment)
5.2 (Customer Focus)
5.3 (Quality Policy)
5.4 (Planning)

54.1 (Quality Objectives)

5.4.2 I\ (Quality Planning)

5.5 (Administration)


http://www.iso9000y2k.com

27

5.5. (General)

5.5.2 (Responsibility and Authority)
5.5.3 (Management Representative)
5.54 (Internal Communication)
5.55 (Quality Manual)
5.5.6 (Control of Documents)
5.5.7 (Control of Quality Records)
5.6
5.6.1 (General)
5.6.2 (Rehew put)
5.6.3 (Review Output)
6- (Resource Management)
6.1 (Provision of resources)
6.2 (Human Resources)
6.2.1 (Assignment of Personnel)
6.2.2 ' (Training, Awareness
and Competency)
6.3 (Facilities)
6.4 (Work Environment)
7- (Product Realization)
11 (Planning of Realization
Processes)
12 (Customer-Related Processes)
121 (Identification of Customer
Requirements)
122 (Review of Product
Requirements)
123 (Customer Communication)
13 / (Design and/or Development)
131 / (Design and/or
Development Planning)
132 / (Design and/or

Development Inputs)
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133 / (Design and/or
Development Outputs)
134 / (Design and/or
Development Review)
135 / (Design
and/or Development Verification)
136 / (Design
and/or Development Validation)
137 (Control of
Design and/or Development Changes)
14 (Purchasing)
141 (Purchasing Control)
142 (Purchasing Information)
143 (Verification of
Purchased Products)
15 (Production and Service
Operations)
751 (Operations Control)
152 (Identification and Traceability)
153 (Customer Property)
154 (Preservation of Product)
155 (Validation of Processes)
16 (Control of Measuring and
Monitoring Devices)
8- (Measurement, Analysis and
Improvement)
8.1 (Planning)
8.2 (Measurement and Monitoring)
821 (Customer Satisfaction)
8.2.2 (Intermn Audit)
823 (Measurement and

Monitoring of Processes)
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8.24 (Measurement and Monitoring
of Product)
8.3 (Control of Nonconformity)
8.4 (Analysis of Data)
8.5 (Improvement)
851 (Planning for Continual
Improvement)
8.5.2 (Corrective Action)
853 (Preventive Action)

ISO  9004:2000 Quality Management Systems - Guidance for
Performance Improvement

IS0 9004:2000
1SO 9001
IS0 9001 N0
9004:2000 IS0 9004-1:1994 IS0
9001 IS0 9001
25 (Cohen, 1995; 47-67)
1 (Seven Management and Planning Took)
1 (Seven New QC Tools)
(Affinity Diagram)
(Tree Diagram)
(Matrix Diagram)
(Interrelationship Diagram)
(Process Decision Program Charts
PDPC)

(Matrix Data Analysis)
(Arrow Diagram)

QFD
(Affinity Diagram)



- (Tree Diagram)
(Matrix Diagram)

25.1
(210
(bottom up)
Program is Quick And Responsive

Can adjust the cursor to move as

quickly as I'd like

Enables me to find things in the

document quickly

Commands Are Easy To Know And Use Easy Font Management

Know what an icon is going to Offers lots of size, font, and
do before | click on it design options
Can customize the icon display Able to see what the fonts look
so that it’s easy for me to use like as I'm choosing them
Clear relationship between Can organize the listing of fonts
menu commands and icons to reflect the way | use them

Able to execute common Everything stays neat and

operations in a single step aligned when | change fonts

Can execute commands

quickly

2.10 (Cohen, 1995: 48)

30
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)
@)
S
(4
o)
5 150 ( 3
5 25 2
5 10 1
3
252
( 2.11)
(top down)
(0
2.10 2 1 ‘Program is quick and
responsive” “Commands are easy to know and use”  ‘Easy font management" 2
1 2
1 ‘Program is quick and responsive” ‘Can adjust the cursor to move as

quickly as I'd like”  ‘Enables me to find things in the document quickly”



Program is Quick and

Responsive
The Program Commands Are Easy to
is a Pleasure Know and Use
to Use
Easy Font
Management

211

Can adjust the cursor to move as

quickly as I'd like

Enables me to find things in the

document quickly

Know what an icon is going to

do before | click on it

Can customize the icon display

so that it's easy for me to use

Clear relationship between

menu commands and icons

Able to execute common

operations in a single step

Can execute cc mmands

quickly

Offers lots of size, font, and

design options

Able to see what the fonts look

like as I’'m choosing them

Can organize the listing of fonts

to reflect the way | use them

Everything stays neat and

aligned when | change fonts

(Cohen, 1995: 57)

32



253
QFD
4 (Columns) (Rows)
(Intersection) (Cell
2
212 2.12 2

1 2 a\Wl4/),,6 6 7
A
B
c @
D
E
F
212 (Cohen, 1995: 59)
(Prioritization Matrix) ( 2.13)
A
QFD
! QFD 2.1
2.13 2 A



2.6

213

(2537)

(2539)

12 3 4 5 6 7

0® ®A

A © ®
0 ©©OA
A

A Slight or possible relationship

Moderate relationship
Strong relationship

(Cohen, 1995: 61)

. 9002

34



(2529)

(253)

X ®"M6

3



(2541)

(2539)

2.6%

. 9002

(Quality Function Deployment)

(TPM)

36



Bossert ( 991)
QFD

QFD
QFD 2

7 (Seven New Planning Tools)

Cohen (1995)
QFD

QFD 2 QFD
of Quality [HOQ] ) 3 QFD
QFD 5

Sinha and Willborn (1985)

Fox (1993)

37

QFD

(House
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2.1
(Quality Assurance)

(Phases of Quality) 3
(Quality of Design) (Quality of Conformance)
(Quality of Performance)
(Quality Assurance System)

(Quality Audit)

(Quality Function Deployment) ~ QFD

QFD 2
(Four-Phase Model)
4
Matrix of Matrices Yoji Akao
QFD ( )
(1) HOQ QFD
©
1 (part

charactenstics)



.. 194

1509001, 130 9002
130 9000

0012000 (DIS)

1509000

]

co ~1 o o
1 ] 1 1]

130 9003

...2000

1509001

39

1 09001
20

130 90001:2000 150

QFD
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