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Abstract

“The Technological Change and its Impact in Presence
of Industrial Products - A Case Study of a Sample of
General Company for Electrical Industries Products.”

By: Qahtan Abdul Abbas Rahman

The huge and quick of scientific and technological
developmentas in our contemporary world effected to adopt new
suitable systems and technologies to be great Its profits from during
in creasing Its power to industrialization of high quality products to
grant the clients requirements in order to staying and continuity.

The dissertation to work determine effect of Technological
change in Industrial products Quality dependence to measurement
indicators of Technological changes and Quality in order to
diagnosis Nature of the correlation relation and impact between
them.

The samples of the study are consisting of three products for
factories of General Company for Electrical Industries in Baghdad-
AL Wazzerria like: (Electrical motors, Water pump, Electrical
Fans).The study is based on three main hypothesis.

The first concentrates on existence or not existence significance
differences between the Technological change and products quality
indicators, while the second concentrates on there i1s correlation

relation with moral significance between Technological change and



Industrial products Quality as to the third hypothesis tested the
extent of technological change effect in industrial products quality.
In order to test the authenticity of the hypothesis. The data and
information are collected from company documentations, Reports,
statements, lists of Electric consumption and also personality
interview and field spectator for operation in production factories
that related at the study variables from 2004 up to 2010.
and in order to achievement the dissertation objectives and
demonstration elation nature between technological change and the
products quality, then are used a few of quantity indicators to
measure its variables. These data have been analyzed by using
group of statistical ways and they come to the results by using
computer program (SPSS).
The study achieved a group of conclusions the most important
of which
1.The Technology and Technological change are to arise the
challenges that to fac the contemporary business organizations in
order to the strategic roloes in carry out the excellence
performance in Its process and keeping on the competitive
characterize in markets and remaing and successfur in the labor
domains.
2. the used technology oldness in the company factories. Whereof
to affect negative on the productivity operation and increase
spoils and refused from product units because continuous failures

and breakdowns in the productio machines and equipments.



3.weakness in the productio operation capability to product
corresponding units for specifications with high level whereof to
lead to particular of industrial products quality levels.

4. the company depending on the technology of a heavy capital.

The outcome proofs of the correct study demonstrated two
hypothesis through the existence of the significance differences
between technological change indicators and products quality
indicators and the existence of correlation relations and to affect
with moral significance between technological change and quality
industrial products.

The study also offered a set recommendation the most
important of which is:

1. Possession continuous the suitable Technology for escorting the
Technological developments as to lead to carry out the excellence
performance from during strategy form for Technology and the
Technologies changes management must be work at the present
industrial methods improvement and innovate new methods as
well as observance the new Technologies and study It and transfer
It to the company.

2. Strategy adoption for quality is adjust and complete in spite of
total strategy and to be possible for lead to carry out the
objectives by production high quality products as well as
knowledge ways of quality improvement and spread the quality

culture between all workers.



3. Working for increasing the utilization from available capacities in
the company from during the dependence at self powers in
operation and maintenance of production machines by to profit
from the workers accumulate experiences and carry out of
sharing the private sector and profit from the operation age for the
production machines and instruments and reducing the labor time
losses.

4. Important to the research and development activity as approach
and management technology from during activation the research
and development department and finding new methods to carry
out the best of react conditions between the science and the
technology and doing the studies to depend new methods and
techniques in electrical industries by coordinates with the
researching centers and institutes.

As well as numbers of recommendations related to future
studies that emphasized reiteration this study in order to escort the

quick changes in the technological and technicality domains.



Jo¥) Suadll
Z\ﬁ,ﬂu il ya g Z\M\Jﬁ\ daagia

- L 4
e



:1-1-1
2-1-1
:3-1-1
4-1-1
:5-1-1
6-1-1
:7-1-1
:8-1-1
9-1-1

:2-1
1-2-1
:2-2-1
:3-2-1
4-2-1

1-1



Jo¥ 1 doe Ll

1-1-1






:3-1-1

.(2010-2004)

4-1-1

(1-1)

Independent Variable : A



Dependent Variable : 2

(1-1)

5-1-1



(9: 2002

(77: 1999

)

)

:6-1-1
:1-6-1-1

(Case study)

:2-6-1-1



(2010-2004) (7)

2004 o

(7) .

.(2010/12/30)  (2010/9/1)

7-1-1

:1-7-1-1

:2-7-1-1

(Quantative Approach )

( ) (Parametric indicators)



2010/9/1 (4)
(2) :2010/12/ 30

:8-1-1

Technological Change : A



(Robbins, 2001: 544)

(1-1)
(1-1)
" (1992) .
" (2005) : ) (345-343 :
2 )
.(5
Products Quality : -2

,(kotler ,1997 :55)
2 -1)




( ) 2-1)

100x =
) ( )
1) ( O
) ( B
(
100x -1=
100x =
100x% =
100x =
100x =

Sources: (S. Russell & W. Taylor, 2000: 99-102) and (Slack et al, 2004, 626,
(10 : 2009 , )
9-1-1

(SPSS)

(Persons Correlation Coefficient ) 2

(1) (r) C ) (r)




(r) (-1) (r) C )

(Simple Linear Regression)

Determinant Coefficient: (R?)

't — test

f — test

(F)



— L do L

1- 2-1

:(Ghazanfor & McGee &Thomass, 1988) 1
The ) 1] noo.

Impact of Technological change on Industry structure and Corporate

(Strategy

/(1988 ) 2



(1989 ) 3

(1986-1968) (19)
(1989 ) 4
(1986-1963)
)
(
( )
(1991 ) .5

(48)



‘(Lee, 1992) .6

(Technological change Managing Through strategic Planning)
=27
1991/10/31

:(Lawless & Anderson, 1996) 7

Generational Technological change, Effects of Innovation and Local )

(Rivalry on performance

(1991-1982)

‘(Krajewski & Ritzman, 1996) 8

" "o,

(Operation Management — strategy and Analysis)

(Sumanth,1996) 9



(The Technology Cycle —Approach to Technology Management)
(David& John)

(1999 ) .10

Sumanth, ) (Swamidass, 1987)
(1996



(Slack, et al, 1998) (stonebreaker& long, 1994) (Krajewski & Ritzman, 1993)
:(2005 ) A1

12007 ) .12



2-2-1

(Leonard & Sasser, 1982) 1
(The Incline Of Quality) " "
(500) (30)
)
(
:(Garvin.1986 ) 2

(Quality problems ,policies ,Attitudes in the USA & Japan :an
(Exploratory Study

(18)
(%90)



:(Adam & Ebert , 1996) 3

(1998 ) 4

(%66.67) (84)

(%90. 123)
)

:(2001 ) 5



12002

:(2006

(2004



(Products Quality)

.(2005

)

(1991

:3-2-1

(Technological Change)

(1988 )

) (1989 )



.(Lawless& Anderson , 1996 )

(1999 ) (sumanth, 1996) (Lee,1992)
( )
(Krajewski & Ritzman, 1996)
(1999 ) (Sumanth, 1996)
. (1989 ) (1989 )
)
(1998 ) (
(2004 ) (Adam & Ebert ,1996) (2001 )

.(2009 )



: 4-2-1



dul yudd sl yLbY|
gim\dmﬁ\
A H S il

Technological change



1-2

2-2

:3-2



JaY 1 G Ll

Organizational Change

1-1-2
2-1-2
:3-1-2
4-1-2
5-1-2
16-1-2
7-1-2
: 8-1-2

: Concept &Importance of change :1-1-2



.(369 :2000 )

[ESCETRN TRV B R e R ST

pEYTESI
() C )
- C )
(395 :1308 )
(161: 1992, ) ( )
( )
( ) (317 :1995, )
(nickols)  .(544-1998 , )
. ( nickols.2004:3)
(223 :2002 )

11/ i



(110 :2000 )

.(Carter Namara, 2001: 50)

(French & Bell)

(mckenna)

(4 2001 )

(1- 2)
(Bechard)
)
( )
( ) ()
(1-2)

Bechard ,1980:12

Bechard




French French &
&Bell, 1982:12 Bell

(Shenkman, 1996:

22) Shenkman

(Mckenna

2000:499) Mckenna

(6 :2001 )

(23:2002 )

(58 :2003 , )

(6:2005 )

(94:2007 , )




(8-7:1991, )

2
organizational change types 2-1-2
( )
1-2-1-2
(DAFT. 2001;353), (schermerhorn, etal,1998:274), (finlay,2000:402)
gradual change : 1

(DAFT) (schermerhorn ) (finlay)

(DAFT.2001;353) (schermerhorn etal,1998:274) (finlay,2000:402)

(Robert) :

(Robert Heller,1999: 12-13)



:Radical — Change 2

(Jones)
(Jones,1998:514) : : :
(Daft)
.(Daft ,2001 :353)
.(Daft , 2001,354) (2-2)
2-2)
Radical change Gradual change

Source: Daft, Richard I. (2001) "Organization Theory and Design" (7"ed.)
south western Cincinnati Ohio p. 354.
12-2-1-2
schermerhorn) ( )

(et al

(9-8:2005, )



)

11991

(schermerhorn etal,1998:275)

(1-2)

(Robbins , 2001 :542) :

(94: 2007

(9:2005 ) (370:2000
(548
(Robbins)
C )
)



(1-2)
Source: Richard 1. Daft, (1992) "Organization Theory and Design" West
Publishing Co. New York. P. 252.
(1-2)

( : ,
(96: 2007, )



(96: 2007, ) :

:Technology Changes 1

:Product and Service changes 2

:Structure and systems changes 3

:People Changes 4

:3-1-2

:Organizational Change Sources :1-3-1-2

C )

(375: 2000, ) (Luthans)
.(5: 2005 )

(Vecchio) : 1



.(Vecchio, 1995: 651)

2
.(Vecchio,1995: 650)
’ ’ ’ ’ )
.(363: 2003, ) (
.(15: 2005, )
Change Domains :2-3-1-2
(Daft & Noe)
(15 :2005 ) (Daft & Noe,2001:625)

(Daft) (2-2)



i ) ) 45

JSugdls

(2-2)
Source: Daft, Richard I. And Noe, Raymond a. 2001"Organizational
Behavior" Harcourt . Inc. New York. P.625.

( )
(73: 2006 ) :
:Structure Change : 1
:Human Change 2

:Strategic Change 3



:Technological Change

(Hodge & Anthony)
.(Hodge & Anthony, 1991: 574)
(Gerloff)
.(Gerloff, 1985: 345)
(Griffin)
.(Griffin, 1999: 392)

(3-2)



(3-2)

Source: Girffin, 1999: 392.

(Datft,2001:356)(Griftin,1999:392)(Gerloft,1985:345)(Hodge& Anthony, 199:574)

, (Jones)

(Jones, 1999: 482) :
: (Bedeian)
Bedeian& ) , ,
.(Zammuto, 1991: 562



(87 :2000, )

(26 :1987, )
3

(Robbins)

(Robbins, 2001: 544)
(Griffin, 1999: 392)
)
(26 :1987

(Daft, 2001: 356)

( ) 4

(Macmillan& Tampo)
(Macmillan& Tampo, 2000: 192-193) ,
(Griffin)

(Griffin, 1999: 392) :
:Organizational Change Objectives 4-1-2



(Jones)

(Jones, 1998; 511)

()
(292 :1989 )
(292: 1989 , )

(235; 1999, ) ( )

«C ) C )
.(18: 2005 , ) (50: 1999 , )( 550: 1995 , )
1
2
3
4



10
A1

The change reasons of organizations 5-1-2

(50: 1995, ) :

1940 ,



4
16-1-2
Successful Change Elements in organization
(Daft) (Narayanan & Nath)
,(Narayanan & Nath, 1993: 150) :
(16: 2005 , ) (Daft, 2001: p. 358-359)
1
2
3
4



Organizational change Resistance :7-1-2

(Bounds etal) (328:1998 )
(Bounds etal, 1994 :477)

(Schermerhorn)

() .(Schermerhorn et al, 1998: 279)
(298: 1989 )

H H : c3
(Kreitner & Kinicki) (Hellriege et al) ()

( ) (Gibson, et al)
(Gibson et al, 2003) (Hellriege et al , 2001 : 555 ) (282:2000 )
.(21: 2005 , ) Kreitner & Kinick, 2004: 686 — 687)



: 8-2-1

(299- 298 :1989 ) :



%F?l_';'_‘l C’uq.ll

Technology: knowledge basis



- 0 1-2-2

P 2-2-2
: 3-2-2
The Technology: Conceptual Frame 1 1-2-2
Concept and Importance of Technology 1-1-2-2
(Technology)
(Technique)

(Encyclopedia Brintannic , 1979 : 21)

(Webster)
.(Websters Dictionary,1982:755)

(Schroeder)

(759 : 2001 )
(Daft)
) ( )
(Daft, 2004: 244)
(Hardware)
( Brain Ware) (Soft Ware)

(25 :2007 ) (Hessel , 2005:)



(4-2)

LW =3 5 ;41
(Gl Je Jeadt a8

oldalls 5 3e= V1 =l J)
C 4 1l L) C TG Rl 150 )

Bl 11 o o l) 203"
P ] asla LR el

LIS I - O S |

(4-2)
" " (2007)

(Krajewski& Ritzman)

.(Krajewski& Ritzman , 2002: 196 )



(FIAT) : 1
.(Robot)
(MCI) : 2

(96:2000 )

Technology Fields :2-1-2-2

(Heizer & Render,2001: 280)
(Slack , 2004 : 246-255) :

:Product Technology d



:Process Technology 2

:Information Technology 3

:3-1-2-2

Technological Foundation in organization

(5-2)
.(Shenhar& Adler, 1996)



1 ols e ol }
[ i)l

(5-2)



Technology Dimensions :4-1-2-2

(Production process)

.(Evans, 1997 : 326)

. (Slack, 2004 : 271 -274)
The degree of automation of the Technology A

(Capital intensity )

(Variability) o

The scale of the technology 2

The degree of Integration of the technology -3



.(40:2007 , )

Technology Management P 2-2-2

(51: 2007 )

(Operation Decisions)

(Strategic Choices)

(Krajewski & Ritzman ,1993 : 816-817)

.( Krajewski & Ritzman ,2002:195))

(Stonebreaker& Leong ,1994:63-65)

.(53:2007 )
Technology Cycle : 11-2-2-2

(6 -2)



S P PRCH e P ( L o) sl 231501 W

Gl AL el A=Y

]

ﬁnﬁ,ﬁ1 o ‘,,b-ﬂ Lo 53 42 LS| W

s E
s tazlf J L S . pma ds«,‘_,j
l % 6 :

rafx.-:.mn, a__;___,u:.L .M.Jq £

i <
* S A5 F Jalsnd .
4 S o | P 3 E.

([ sssiieas ) Rk
Jete 1l D e s
s s e | S DR W

(6 -2)

Source: David J . Sumanth & John J . Sumanth , (1996)“The Technology

Cycle Approach to Technology Management” McGraw — Hill New
York. P. 5.

(Sumanth , 1996 : P 4-8)

:(Awareness Phase) 1

:(Acquisition Phase) 2



:(Adaptation Phase) 3

:(Advancement Phase) 4
Demolition ( )
(Abandonment Phase ) 5

Research and Development :2-2-2-2



(7- 2) (51:2007 )

EJ.M {.J_..LE:

il g s

I;‘e-_,]}ﬁ:!lr.&:}! 1

=

f Jda Vil L \l LWl A4 @i UL
| e | ikl & ol 2l
. J

|

sl wls,Lall

s J

(7 -2)
Source: krajewski, Lee J . & Ritzman , Larry p. (2002)" operations
Management" (6™ ed.) prentice — Hall New Jersey. p.211.



-: 1 3-2-2-2

(Evans . 1993 :125 — 127)
(12 : 1999 )

(Adam & Ebert, 1996: 130-133) -:
(Continuous Flow Technology) 1

.(Evans . 1997 : 330 — 331)

Mass Production Technology 2

(Adam& Eberl, 1996 : pp130 —131)

.(Huczynski & Buchanan ,2001:79)
Batch Technology 3

.(66:2000 )



(Browne et al, 1996:12)
.(92:1992, )
Job Shop Technology 4

( Browne etal, 1996:11-12) (Adam & Ebert , 1996 :132).

Project Technology 5

.(Evans,1997:332) : (3-2)

(3-2)




Source: James R. Evans, (1993)"Production operations Management" (4™ ed.)

west Publishing Co. New York. P. 127.

Automation of Production Operation -: :4-2-2-2

(Numerically controlled machine) (NC)

(Vision systems) (Industrial Robots)
(Automatic Identification)
(15: 1999 )
(760 : 2001 , ) (Shafer & Meredith , 1998: 211)

Computer Aided (CAD)
Computer Aided Engineering (CAE) Design

Computer Aided Manufacturing (CAM)
Flexible Manufacturing (FMS)
systems
(FMS) (CAM) (CAD)
: ) Computer Integrated Manufacturing (CIM)
(16:1999

. Computer — Aided Design ( CAD) : A




(CAD) .(Christman, 2001: 1)

Computer — Aided Engineering (CAE)

: (CAD) .(Raturi& Evans,2005 : 103)

Krajewski & Ritzman , 2002 : )

(Krajewski & Ritzman, 2002: 233) : (CAD) (232-233
1
2
3
4
5
6
Computer— Aided Manufacturing (CAM) 2

(Raturi& Evans, 2005: 103)
[ J



(775:2001  ): (CAM )

(CAM)

(CAM)

(224:2008 ): (CAM)

(Mass Customization)

(Ford)

(CAD)

( CAM)
Robots (

% 98



. (Slack& et al , 2004 : 240)
(156 :2007 ) -

Automated Guided Vehicle (AGV)

.( Krajewsk;& Ritzman 2002:235)

Flexible Manufacturing System

(CAM)
(Krajewski & Ritzman , 2002 :236) :

(CNC)



3
Computer-Integrated Manufacturing (CIM) .6
( CNC CAM CAD FMS Robots)
(8 -2) (161 , 2007, )

(Slack et al , 2004 :253) :



5laY! dyldl HHA] e
l Y l i
o] ig> Ml oS L phsul aiadl || plizaly oanad
i3 Y yud SV oLyl CAM o uldl| |CAD o yuldl
AGVS / Robort
t.f}w&‘rb :M.J_' 'ifm.; t..a..j_' "i_, (..MHAJ’ l
s sl 4l FMS Ml gl plasaly
Sl ety CAD/CAM
O
Jo Sl anadl
et
CIM
O gl plizal folSa §3
(8-2)
n n (2007)
(CIM) (8-2)

FMS , CAD \ CAM

(CIM)




( Enterprise) Computer -Integrated (CIE)

(784 :2001 ) : (CIM)
) ‘Horizontal Integration
( ) (
CIM :Vertical Integration
(163:2007 ): (CIM)

Technology Strategy

:3-2-2
:1-3-2-2

,(Dess & Miller, 1993: 5-6)

.(Aquilano et.al, 1995:P .23)



(Value Chain)

(9-2) (
.(Kragewski& Ritzman, 2002:196)

Akl
i._a')..:u.“ ..‘._)‘_,.an E_)\J\ -

:-Y‘
5.&:.‘-;.;1.4:.‘:‘

-

'l |
L)

A

-

(9-2)
Source: Robert A. Pitts and David Lei , (1996) “Strategic Management :

Building and Sustaining Competitive Advantage” west Publishing Co
. New york. P. 56.
(9-2)

(21: 1999 )



(JIT) (TQC)

(Just In Time)

(Schile, 1996: 14)

(Daft, 1988: 155- 157)

.(Russell & Taylor, 1995:15)

(Integral part)
.( slack , 2004 : pp.64 — 67)

(Parthasarthy& Sethi, 1992: 86- 91)
(10-2)

02— 3-2-2



sl

Lol Al O, Ll

K_//

( JleeYl Laesl 2w W

alsdl sals -
Seedl -
3550 =

([ otdantl Gl 2] e o Lo 8 S At i )
- EE TP S <
85 ol - o Lo o) 4255 ol
e L I P 1|
Ly Al - e g
ialsdi -
=
M e L

(10-2)

' " (2007)

(10-2)

.(49-50 11995 )

<™

el



(79 :2007, )

Technology Strategy Formation Steps

.(Frohman , 1985 : 50 -57):
A

R&D : -
.(11-2)



(11-2)
Source: Alan L. Frohman ,(1985)"Putting Technology Into Strategic

Planning " California Management Review Vol. xxvII.No.2 .P. 56.

; (11-2)

. (Roth , 1996 : 24

(Stone breaker& Leong, 1994: 414)

(82 : 2007

. (David, 1993: 256)(Thompson, 1994: 667)

Implementation of Technology Strategy 3




(Krajewski & Ritzman, 2002: 220 -222 ):

(Concurrent Engineering)

SIS S L



Technology Change

o 1-3-2
0 2-3-2
: 3-3-2
: 4-3-2
»5-3-2
. 6-3-2
D 7-3-2
: 8-3-2
: 9-3-2
: 10-3-2
s 11-3-2

Concept and Importance of Technology 1-3-2
Change

(94 :2007 )



(41:2003 ) (Daft , 2001 : 360)

)
12005 )
(36
(Ivancevich et al , 1989:568-569)
( )
(260:2000 )
) (Daft
.(Daft,2001: 356) (
) (Robbins)
. (Robbins , 2001: 544)
( )
.(38:2005 )
(Milanzeleny)
.(Hatch , 1997: 131)
(13:2007 )

.(Enos, 1958: 182)

.(Daft, 1988 : 317)

.(94:2007 )



.(225-226 :1991 )

.(38 :2005 ) (42:1999 )

43- )

The Theories Of Technological Change

(Groubler&Gretsevsk,1999: 2-3).

(Ruttan)

(Demand Pull)

(42 :2003,

.(17: 2007

. (17: 2007

12-3-2

) :

)



(Hicks)

Model) :(The Evolutionary Theory) 2
(The Nelson —Winter Evolutionary

(Path Dependence Theory) 3
(Paul David)

Technological Change Reasons :3-3-2

(Vendermbse & White ,1991: 138 ) ( Wyk, 1996 : 18 -19)
1

2

3

4

5
Technological Change Characteristics :4-3-2

(Cunningham , 1993 :274 )



Technological Change Levels
(Rastogi , 1993: 602)

Technological Change Steps

. (39:2005 ) :

)
(181-174:1994

)

1 5-3-2

B L

16-3-2



.(Moorhead & Griffin, 1995 : 478 )

( ) ()
.(40 :2005 : )(391: 2000 )
2
.(Hellriegel et al ,2001:566)
3
.(Gibson et al, 2003:477)
Technological Change Factors :7-3-2
)
( ) .(105 :2007
( )

(4-2)

(4-2)




3

Source :peter-w, Stonebraker , &G . Keong Leong , (1994) “Operations

Strategy, Focusing Competitive Excellence” Allyan and Bacon

Boston. p.490.
(4-2)

Technological Change and Competitive :8-3-2

.(Vondermbse & White ,1991:127)

.(Dilworth , 1992:213)

.(526-524:1994 )

(Adam &Ebert,1996 :45)




. (46- 45 :1999 ):

©® 9 o L r WL O

10
A1

12
13

Technological Change management 9 -3-2



(190:1993 )

.(Schroeder , 1982: 154-156 ) -:



Innovation and Technological Change :10-3-2

Innovation Concept : d
(Innovation) .(128:2007 )
(Robbins, 1998 : 404)
(Schermerhorn) (Robbins, 1998 :404)

.(Schermerhorn et al, 1997 :409)
(Krajewski)
. (Krajewski& Ritzman ,2002 : 211)

(Daft)  (Lawless & Anderson) .(Slack,2004: 7)
( )
(41:2005 ) (Daft ,2001 :362) (Lawless & Anderson , 1996:185)

.(127: 2007 )



Innovation benefits
(33-34:1999 ) -:
(Schermerhorn , et al , 1997:410)

.(Castomiztion)

(Goldhare,1986:26)

.(Jones , 1995 :17 ) (1
(2
(Pisano &Wheel wright , 1995 :101)

.(Schermerhorn , 1996 :266)

Innovation Classification

(129:2007 ) :

Product Innovation ( )

Process Innovation



.(35:1999

Continuous Innovation

Radical Innovation

.(Slack,2004:652 )

Technical Innovation

(53- 54 :2005 ) :



(103 :2007 )
(12-3)



£ sidal) g1yl

(12-2)
( ) (2007)

(12-3)

:11-3-2



( ) ()
.(44:2005 ) (345-343:1992 ):







S Juadll
deliall ciladiiall 34 ga 504
Quality Management of

Industrial Products



.(18-12:2002

: 1-3



Je¥ I S

The Quality: General Conceptual Frame

1-1-3
2-1-3
:3-1-3
4-1-3
:5-1-3
16-1-3
:7-1-3
:8-1-3



Concept & Importance Quality 1-1-3
()

(04-4/403) - )

Webster New World Dictionary )

! (,1982:755
(1-3) .(Wei,2001:709)
(1-3)
Carol&David,1994:419
"ASQC

Ishikawa, 1995:36 Ishikawa

13:1996
Fisher & Berry,1996 : 5 Fisher & Berry

(*)ASQC : American Society For Quality Control .




Crosby, et al 1997: 12

( )

‘Conformance to Requirement' Crosby >
Kotler ,1997: 55 Kotler 6
602: 1997 Wild 7
Banker et al, 1998:1180 Banker etal 8
Stanton,1998: 17 stanton 9
Perreault& Derome , Perreault & 10
1999:243 Derome
ISO 9000 ,2000: 7 . 1
ISO*
816: 2001 Conformance to use "
. ) Juran 12
Requirement
MC Walters et al ,2001: Mc Walters 13
428 et al
7: 2002 14
Kuhn, 2004:1 Fitness for use Kuhn& dale 15
Heizer & Render , 2004 :19 Heizer & 16
ISO9000 ,2000: 7 . Render
Slack , et al ,2004 : 597 Slack , et al 17
25:2004 18
Krajewski&RitzMan,2005:2 Krliaj.fWSkl & 19
00-201 itzman
527:2008 20

* ISO : International Standardization Organization.




(Krajewski & Ritzman , 2005 : 1997- :

(1-3)

Conformance of specification

1998)

Value :

Fitness For use

Support

Psychological Impressions :

(Russell & Taylor)
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Gl cslallaial daidial)
(1-3)

Source: Russell & Taylor, (2000) "Operation Management" (3™ ed.) Prentice
— Hallinc . P: 82.

( )
, 2000 ( )

(Russell & Taylor :82)
) ( )

.(17:2002



(Slack)
(25:2003 )
(Noumann & Giel, 1995 :12)  (Slack , et al : 2004 :596)
(2-3)
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Source: Slack, et al, (2004) “Operations Management” (4"ed.) Prentice- Hall
Companies. P. 597

.(25:2004



(3-3)

.(Krajeweski)
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JsLiall A ya)
(Krajeweski ) (Quality) (3-3)

Source: Krajeweski, leej . & larryp, Ritzmam (1999) “operation management

strategy & Analysis”. p:214
(Walter& Davis et al , 2001:43)

Product Quality 1

Process Quality 2



(8 : 2006,

) :

:Design Quality N

(Krajewisky & Ritzman, 2001:39)

:Conformance Quality -2
.(Krajewisky & Ritzman , 1999:21-34)

:Service Quality -3
(Quality)

(27 2001 ) : (Ishikawa)
1

2
3
4
5
6
7



(Quality)

(Pfau, 1989: 59)

.(Ahire etal, 1996 :7)

.(Brown , 1996 :185- 186 )

The Quality Introductions :2-1-3
(Haksever et al , 2000: 330) :
The Excellence Approach N
(Superlative)

(Innate — Excellence)

The Product Approach 2



The User Approach ( ) 3

)
(
The Manufacturing Approach 4
( )
The Strategy Value Approach S
Strategic Role for Quality :3-1-3
.(132:2004 : )
(Hizer & Render ,1999:34) :
(46: 2009 , )

(78:2001, )

(44:2009 |, )



(Briggs &keogn, 1999 : 447)

(32:2004, )
.(814:2001 , )
1
2
3
4
5
6
(1:1995 )

(33: 1996 , )
(4-3)
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Source: Adam & Ebert, 1996"Operation Management. P. 598.

Product Quality Dimensions 4-1-3
) (Chase ,2003:219)(157:2006, ) -
.(4-3:2002
:Performance ( ) 1

Appearance /Features / / / 2



Reliability 3
:Conformance 4
:Durability S
:service ability .6
:Aesthetics 7
( ) :Perceived Quality 8
.(4:2002 )
:Safety 9
Quality Costs :5-1-3

" (Walters et al)
(Taguchi) (Walters et al ,2001:430) "
" (Quality loss)
( Hitomi , 1996 : 309) "

(481:20009.



.(Kaner , 1996 :1) (%40) (% 20)

(%25-10)
(%50-40)
.(60:2004 )
)
(Shafer& Meredith, 1998:73
Quality Control Costs (Qcc) 1-5-1-3
(Direct Quality costs)
Preventive Costs (PC) :1-1-5-1-3
/
(Vokurka & Davis, 1996 :70) ( 343: 2000 ) (71:2009 )
Quality Planning Costs 1
Process Improvement Costs 2
Training Costs 3
Process / Product design Costs 4
New Product Review Costs 5
(481:2009 )  (Mitra, 1993 :20)
Data Analysis .6
Quality Reports 7

Appraisal Costs (Ac) :2-1-5-1-3



(Shafer & Meredith, 1998:74)

Inspection and test costs
Quality Review costs
Quality Assurance costs
(481:2009 ) (Mirta, 1993:20)
Meterials Inspection
Tools Calibration ( )
Inventory Evaluation

(Failure Costs (Fc))

( Internal Failure Costs (IFC))

(481:2009 ) : (Petty , 1997:38 )
Scrap costs
Rework costs
Retest costs /
Down time costs
Loss costs
Coordination costs

External Failure costs (EFC)

(482 : 2009 ): (21: 2002
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)



Repair 1
Rejects

Warranty Expenses

I NN VORI

Discounts

TQDC = [CC]+ [ FC]
=[PC + AC] + [IFC + EFC]
TOTAL Quality Direct COST :TQDC
(5-3)
(Number Of Defects Produced)

LK) Calsl)
Total Cost

Cost 4l

Minimum Cost «alsll o)
Jdll AaiS
Cost Of Failure

~———"Cost Of Control szl sl

ow High
Al lamiadl dace
No. Of defects produced
(5-3)
3 " (2009)
(540:2008 ) :(5-3) ( & )
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- " (2008)
1
(6 -3)
(Endre ,1997:124) "
.(540:2008 )
Quality control 16 -1-3
(477:2009 )
-1
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(73:2009 )

(Waller)

.(Waller ,1999:95)

. (9: 2002
(82:2001

(Nickels)
. (Nickels et al , 2002:270)

(Juran)

(Feigenbaum)

(73:2009
1

2
3
4
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. (480 :2009 ) :

ISO) (BS 5750)

1944

(Shewhart)

.(31: 2003 ) (Logothetes , 1997 :18) .

.(9000

17-1-3

(Walter A, Shewhart)

.(26:2001



.(Hill,1996:109 )
(Ishikawa)

1949 (Japanese Union of Scientists and Engineers) (JUSE)

(Hill, 1982 :23) (Company —Wide Quality Control)

(28:2001 )
1955 (SWQCQ)
(Hill , 1982 :23)
1996 (CWQC)
.(Dale ,et al , 1997 :211)
(CWQC)
(7-3)

(30:2001 )(Sullivan , 1986 : 78).
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Source : Sullivan L.P.(1986) "seven stage in company — wide Quality
Control " Quality progress.May ,P.78
(7-3)

8-1-3

.(54:2004 ) (24:1995

) (73: 2004 )
.(77:200



(COQ)

.(885:2001 ) (213:2002
(Shafer & Meredith , 1998 :75)
.(77:2009 ) (Waller ,1999:84 )
A
2
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20:2006 ,

10

(Automation)

(15-14 : 2000 )

Quality Management :9-1-3

(146 :2002

:1-9-1-3



.(6 :2006 , ) :

(O S O VC T

10
A1
:2-9-1-3

.(9:2006 )



Total Quality Management (TQM) :10-1-3

(TQM)

: 1-10-1-3

.(Stephen , 1993 : PP 416-429)
(Russell & Taylor)

(Russell & Taylor ,1998:82)



(19 :2004 )
(Clair)

(Clair , 1997: 53):

:Total A

:Quality 2

:Management 3
1957 (Armand Feigenbaum) (TQM)
.(Slack et al, 2004: 719)

) (2-3)

(528 : 2008 ) (18-12: 2002



(2-3)

1
2
3 Operator
1
2
3 Forman
1914 1
.1939
2 :
3 Inspection
1939 1
2
%100 3
Sampling Inspection
control Chart 4 Statistical Quality Control
1945 1
S. Q. C 2
3 :
Total Quality Control
1980 1
Quality Circle 2 Quality Assurance
Zero Defective 3
- 1
1987 ISO 2
9001 9000 3 :
2000 9004,9003,9002 Total Quality Management

/ :2-10-1-3




Total Quality Management

TQM is an Approach * !

Coetsch & Davis )
(,1997: 5
[ ]
. (Slack, et al , 2004: 719)
TQM is an Integrative Management Concept
[ ]
(77:1997 )
( Heizer & Render ,2004 :193) o
TQM is a Business " !
Philosophy
TQM

. (492 : 2009 )



.(Slack, et al ,1998: 763)

.(Dilworth ,2001 :107 )
T.QM is a strategy " ! 4

.(Atkinson & Naden , 1989: 6)

(133:1996 )

TQM
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Requirement of TQM :3-10-1-3

Strategic planning A

(96 : 2002 )
(TQM)

)
.(Goetsch & Davis , 1997 :PP .13 -14)

Customer Focus 2
.(293: 2004 )
Continuous Improvement 3

.(16:2002 )



(Kaizen)

(584 :1997 ) (Zero Defected)
) - (14 :2006 )
.(19- 18 : 2006
A
(JIT) 2
(TQC) (SPCs)
.(TPM) (EI) (TQM)
3
TOP Management Support 4
(131 : 1999 )
.(19:2006 ) :

Education and Training S



.(Goetsch & Davis ,1997:P.16)

.6
Employee Involvement and Empowerment
.(100:2000 )
.(Goetsch & Davis, 1997 : 17)
Product Design 7
(127:1999 )
Seven Basic Tools of TQM :4-10-1-3

(zero Defect)

)
(498 :2009



.(Heizer & Render , 2001 :272 ) -:

Data Collection and analyzing 1
Histograms 2
Check Lists 3
Control Charts ( ) 4
Cause and Effect Diagram ( ) 5
Paretos Diagram .6
Scatter Diagram i
)
(498:2009

1

2

3

4

Data Collection and Analyzing N |

.(544: 2008 )

Histograms 2



.(500 :2009 )

(Krajewski& Ritzman ,1999:162 )

Cheek Lists 3
Krajewski & Ritzman , ).( ) ()

.(467:2004 ) : (1999:162

1

2

3

4

Control Charts ( ) 4

( )

(549:2009 )



.(549-550:2009 ) ,

Cause and Effect Diagram S
IshiKawa )
(Fish Bone) (Diagram
(556:2008 )
JIshiKawa (8-3)
(508 : 2009 )
( ) 1
2
3
4
Labor ey Materials
Jland) Cause |20
— A —
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Effects

_ AN Ay
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IshiKawa

(Bank , 1996:177)

(Krajeweski &Ritzman,2005:143)
(1923-1824 : )
% 85

1950 ()

(Evans, 1997 :260)

(8-3)
" (2009)

(557 :2008

Pateros Diagram

% 15

(505: 2009

Scatter Diagram
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(562 : 2008 ) (Evans, 1997 :699)

(509:2009 ) : .(Slack, et al ,2004:666
A
2
3
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Product Quality Improvement

~1-2-3
-2-2-3

() -3-2-3

QFD ~4-2-3
-5-2-3

-6-2-3

-7-2-3

-8-2-3

Product 1-2-3



. ( 59:2008 ) (Waller, 2004 : 147)

Industrial Products : 1

Consumer Products : 2

Standard Products : 3

Products Customized : 4
(Kotler)

(http :// forums. Ksu . Sa / Shoethread . Phpst = 6903)

(http:// www. business dictionary. com) :

:( ) 1



3
Improvement Operation of Product Quality 2-2-3
) (ISO 9004-4)
(2002/1000)
(5.8)
) -
(2002
(80 :2009 )

(Kuhn , 2004 :1)

.(Russell & Taylor, 2000: 107)

(80 : 2009 ) (26: 2003 )
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Operations Management Role :1-2-2-3
Operations Managements (OM)
(Evans & Raturi)

(Evans & Raturi , 2005:6)
(128:1997 )

(Slack et al, 1998: 687)
(Shafer) (Aquilano et al, 1995 :P 23)
(White & Vondermebse)
(White & Vondermebse, 2004:4)
(9-3)

(9-3)
Source: White ,Gregory P. & Vondermbse. Mark A. (2004) "Operation

Management Concepts-Methods & Strategies" Leyh Publishing
LIC.P. 4

(10-3) .(18:2008



246 )

AL Slalant Sla Al
(10-3)
) " (2008)

.(Vondermbes & White , 1991: 32)

.(Russell& Taylor 111, 1998 : 87)
(Motorola)

(Response) (Low Cost) (Differentiation)
(Heizer & Rerder, 1999: 78)

(Adam & Ebert , 1996 : 595) :

NV



(128: 1997 )
(Slack , et al , 2004: 678 ):

() 1
(TQM) 2

(11 -3)

£131 Cpnd JA04a g culld
clleal)

s

343@1‘ SJ\J!
TQM 4Ll

(11-3)
Source: Slack Nigel & Chambers Stuart & Johnson Robert (1998) "Operation
Management" (2™ ed.) Prentice hall. P. 677
(11-3)

Process Production Capability -2-2-2-3
(Adam&Ebert,1996:

(Feigenbaum) 629)
.(205:1997 )



Krajewski& Ritzman, 1999: 265) ( Adam & Ebert , 1996 : )."

(597

: 2001 ) (Slack et al, 1998: 653) (Krajewski& Ritzman ,1999:265-267)
(47

Process Capability Ratio 1
(3+) ( )
(6) .(Tolerance width)
(Cp) (1) (Process Variability)
Us - L
Cp= = = S (1)
Process Capability Ratio = Cp
Upper Specification = Us
Lower Specification =Ls
Standard Deviation of the process =0
distribution
(1) ‘r
(1) &
(1.33)

(1.0)

Process Capability Index 2



, (centered) (1.33)

(<) ,
(2)
a X - L.S US — Z . = X - LS US - i
CPr=Min | 5= —5— [P =M | == | . )
Process Capability Index = CPy
Upper Specification = Us
Lower Specification = Ls
Standard Deviation of the Process =a
The Mean of the Process Units =X
(1.33) (1.0) (CPy)
(Cr)
(1.0) (CPxk)
( )
(“») (CPx)
The General Steps to Quality :3-2-2-3
. (81:2009 ) : Improvement

1



1993

(222 -221: 2002 )
:4-2-2-3

(Heizer & Rerder, 2002:176)
(White & Vondermbse : 2004 :46)

(14)
(Slack, et al , 2004 : 720)
(530 :2008 )(523-522 :2000 ) (Evans ,1997 :53)

1
2
3



.8

9
.10
11
A2
13
.14

Deming (PDCA)
PDCA
(575 :2008 , ) ( Gaither & Fraizer ,2002 : 270 ) :
(P) (Plan) -
(D) (Do) -=
.(Slack ,et al , 2004 :656) (PDCA)

(®) (Check) -z

(12 - 3) . (A) (Act) -2



Source: Slack Niget, Chamber stuart & Johnson Robert (2004)" operations
Management" (4th ed.) P. 656
Quality Circles ( ) :3-2-3

.(Juran)

(121:2000 )
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-

) (13-3)
Source : Export Quality Control, (1989). P. 85

(230-2000 )

(14 - 3)

(10- 8) Aakaiall
Cudd slac|

AUCEal) yaas
) Lty daild

(14 - 3)
Source : Russell & Taylor III W.( 2000) "Operation Management" (3™ ed.)
Prentice - Hall Inc. New Jersey P. 108



(131:2000 ) :

(Dr. Ishkawa)
(123: 2000 ) :

.(141:2000 ) :
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(Family) 9
.10
A1
Quality Function Deployment (QFD) 4-2-3
(QFD)
() ( )
(1966)

(Toyota, Matsushita, Electronics, Nippon Steel)
(Waller , 2004:156)

" (Robert, 1999:1)"
.( Heizer & Render ,2001 :139)"
(3-3)



(QFD)

(3-3)

(QFD)

(Leender & Fearon, 1997:143) (Shafer
) & Meredith , 1998 :88)
(85:2009

(QFD )

(Shafer & Meredith , 1998:88)

Robert ,1999:1

367:2000

Heizer & Render, 2001 :139

32:2001

Krajewski & Ritzman , 2005:71

WWW. matrixone . com / concurrent —

engineering / ntmi -6k,2005

AL-Hamed, 2007 :4




( ) (QFD)

(House of Quality) ( )
(Slack et al ,2004:146)
" (Heizer &Render) (QFD)
Heizer &Render, )
.(2001:139
(QFD)
(QFD) 1-4-2-3
(80:2008 ) :
1
.( Heizer &Render, 2001:139 ) 2
.(Slack et al ,2004:146) 3
4
S
6
.(Robert ,1999: 2)
7
.(Waller , 2004:145) 8
9
.10
A1
A2
13

.(Russell & Taylor , 1995 :243) 14



The Stages of QFD :2-4-2-3

(86: 2009 ) (Schonberger & Kanod ,1994:86)
(Leenders & Fearon, 1997:143):  (QFD)

- (1)
-(2)
3)
( ) ; -4
(QFD) (15 -3)
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QFD (15-3)

Source: Schonberger, J& Kanod, M.(1994) "Operations Management-
Continuous Improvement" (5"ed.) McGraw —Hill USA. p.68.



: Product Planning

(57:2008 : )
.(134:2009 )
(Waters ,91 :32)
(57 : 2008 )
Product design

(2000, 175
(151:2009

:(Cost)

(Economic of Use)

:(Quality)



:(Luxury Features) 4

(Size , Capacity & Strength ) .
:(Durability) .

‘(Reliability) .

:(Maintainability) .

‘(Safety In Use) "

Process Planning

(Process )

.(Evans ,1997 :326)

.(Waters ,1991 :180)

Process Control

Mass Production

(Manufacturing Variations)



(Quality Improvement)

(2004, )
Determination of the Level Product Quality :5-2-3
(102:1995 )
.(Hradesky , 1995: 61)
.(50: 2001 )
(Garvin)
(4-3 ) ( )
) (
) (5-3 ) (Garvin
(119:1998
(4-3)
%100-98
%98 - 95
%95
(25) ! " (1998)
117 (1)

(5-3)




%100-95

- 90

%90

(25)
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Relationship between Cost & Quality Improvement

(% 80-75) ( )
) (% 25-20) ( )
.(540:2008

(10-5) (Quality Cycles)

(Heizer &Render , 2004 :190)

(Crosby)  .(Zero Defect)

.(Crosby , et al, 1997 :11

.(Yamada,1998 :89)
(17-3)
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(17 - 3)

Source: Heizer Jay & Render Barry (2004) "Operations Management" (7"ed.)

Prentice — Hall. p.190.

(17-3)
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Source: Heizer Jay & Render Barry (2004) "Operations Management"
(7"ed.) Prentice — Hall. p.190.

1 7-2-3

(Heizer & Render : 2004 : 13)

(output)
_ X %100
(P) = (input)

= Productivity = P
= Output=0

=Input = 1



.(39:2008 )

(Juran , 1992.300-301)

.(80: 2009 ) (160:2006 )
1

2

3

4

/ 5

(19-3)



83 gad) (el

3aL ) o Cpnd
A U.'.. YA
& 3-33’ dales JDiiad
' zuy) PR
438, gudlll duaall 3345 (Ll 38 pal) Cpad
v vv
83 gad) (pawal FREES
A&t/ )

Al Baly

(19-3)
"ISO 9000 & ISO "(2002)
27 14000"
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Goetsch & )

Base )

(89:2009

(89:2009

(TQM)

:8-2-3

(Davis,1997:14
(Stanton et al,1997:18)

Index Number Method 1

(Ratio)
(Value

) (Russell & Taylor, 2000: 99) (357-347:2000 )

100 X -

Final Product 2

) ( Russell&Taylor,2000:102) (78:2004 )




+ ( ) (

( -1) (
2) i, (
Quality Ratio
(Juran)
(1.0)
.(108:1998 ) :
)
3) ... .. 100 X -1
( )
( )
.(90:2009 ) (Slack ,etal,2004:626)
4) o 100 X -

(5) teoreeeeen, 100




Quality Cost S

(Evans , 1997 : 128)

(93 :2001 ) -
( )
6)........ 100 X =
( )
External Customer Satisfaction .6
( )
(91 :2009 ) (Waller .1999 :800 )(Slack et al ,1998 :680)
(7).......]1 100 x =
7
) ( )
(91:2009 ) (Slack , etal,2004:688) -: (
(€) IO =
8

(Slack , etal,2004:683) -:

9).......| 100 x _




(TQM)
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Growing and Development 1-1-4
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1970

(1965)
(2)(
1967/2/28 1959
90
1997
(286053000) G)(
( )
1997  (22)
A
2
3
4
Organizational Structure 2-1-4
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Human Resources 5-1-4
(3493)
(2-4)
(2010) (2-4)
3493 2093 881 252 220 49
%100 %59.9 %25.2 %7.2 %6.3 %1.4
(3-4)
(3-4)
2010 2009 2008 2007 2006 2005 | 2004
0 0 0 0 0 0 0
11 9 11 12 12 12 13
7 6 6 6 6 8 8
467 457 459 478 508 473 440
507 493 482 516 442 452 440
806 788 760 286 292 377 698
218 213 201 207 294 245 150
902 882 820 950 874 1063 850
578 565 565 755 759 509 520
3493 3413 3304 3186 3186 3139 | 3119
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(4-4) (2010-2004) (260-195)
(2010-2004) (4-4)
%
% 6.25 3119 195 2004
% 8.28 3139 260 2005
% 8 3186 255 2006
% 7.84 3186 250 2007
% 7.11 3304 235 2008
% 6.62 3413 226 2009
% 6.47 3493 226 2010
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(Water Pump)

(Water Pump) 1972
(2010-2004) (75-50)
(5-4)
(2010-2004) (5-4)
%
% 1.6 3119 50 2004
% 1.9 3139 60 2005
% 2 3186 65 2006
% 2.3 3186 75 2007
% 2.1 3304 72 2008
% 1.8 3413 63 2009
% 1.8 3493 63 2010
( ) (44)
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(280- 220) () (Air fans) 1976

(6 - 4) (2010 -2004)
(2010 -2004) (6 - 4)

%

% 7 3119 220 2004

% 9.2 3139 289 2005

% 9.6 3186 305 2006

% 9.4 3186 300 2007

% 8.4 3304 280 2008

% 8.2 3413 280 2009

% 8.7 3493 280 2010
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:5-2-4

(2006-2004)
(18- 4)
(2006-2004)
(2006-2004)
(2005) (%-1.5, %-4.4)
(%-1.5) (2006)
(%4.4) (2005) (2004)
(%-5.88)  (2006)

(2005) (%4.18)
(2006) (%2.22)
(2006-2004) .(2006)
. (%3.8)  (2006) ( %8. 99) (2005)

(2010-2007)
(18-4)
(2010-2007)

(%-2.39)  (2007)



(%-6) (2008)
(%-2) (2010) (%- 1.24) (2009)
(2010-2007) . (2004)
(%-16.5, %-14.73, %-13.66, %-8.13)
(2010-2007)
(2010-2007)
(2010) (2008) (%9.01)  (5.7%) (2007)
(%10.4) (2010) (%2.86)

(2006-2004) (2010-2007)
(18-4)
(2.45%)  (2008) (2007) (%3.18)
(%8.1) (2010) (%1.58) (2009)

(%5.74, %9, %2.86, %10.4) (2010-2007)



(18-4)

(2010 — 2004)

(watt )

2004

A~ g
= 000,79 | ZEWbET | bS'61
un
S 000LELT | 0TSOVT | 89°81 -
3 =
X
SI'P% | 66'8% | ¥b-%
o
S 00086, | 160ZST | 6€°81
(o o)
&
Y
X
W% | 8€% | ST%
~
2 000.887 | S€809T | S6°LI -
o —
=
X
SI'€% | L'S% | 6€T%
(= )
S 0008S67 | OVESLT | L89T °
~ -
Y
SHT% | 106% | 9-% S
=)
S 000S00E | ZLEOST | 9991 e
Q =
)
8S' 1% | 98°T% | ¥T1-% | <
[—]
= 9110STE | bET66T | SIE91 "
(g\| \©
Y
1'8% Po1l% | % X




SIS S L

(17)
(2010 — 2004)
1-3-4
1
(19-4)
( : , )
.(2010 — 2004)
(19-4)
(2004) (2010 —2004)
(2007)
.(2010) (2009) (2008)
(2009) (2008)

(2010)
.(2010) (2009) 213 (2008)



(%) (19-4)

" (2010 — 2004)
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(%34.5) (2008)
(%2.4) (2007)

(133:2009 )
(Hill,1982 : 23)

(7-4) (6-4) (5-4)



(iaiall Uy

15

10

2004 2005 2006 2007 2008 2009 2010
And)

(5-4)
(2010-2004)

GV Aatid) B gl 20
40

90
80

70
60

30

(2010-2004)

(6-4)




V 25000-

20000

15000

La3ial) sas gl

10000+

5000+

2004 2005 2006 2007 2008 2009 2010
- s

(2010- 2004) (7-4)

) 2
(2010- 2004) (20-4)

" (2010 — 2004) (20-4)
6350 46700 10399 2004
2748 34118 5027 2005
3446 63463 19569 2006
3551 42764 8577 2007
4579 35118 7533 2008
4538 52842 5306 2009
4950 58200 7500 2010




(2010 -2004) (20- 4)

(2005)
(2005) (2006)
(2010) (2008-2007)
(2010-2007)
(%63) (% 83) (%73)
3
X =
(21 - 4) (20- 4)
(22-4)

' ' (2010-2004) 21 - 4)
27000 11000 31000 2004
28000 11000 32000 2005
28000 11000 32000 2006
29000 11000 32000 2007
29000 12000 35000 2008
32000 13000 35000 2009
32000 13000 35000 2010




" (2010 -2004 )

(22 - 4)

171450000 513700000 322369000 2004
76944000 375298000 160864000 2005
96483000 698093000 626208000 2006
102979000 470404000 274464000 2007
132791000 421416000 263655000 2008
145216000 6386946000 185710000 2009
158400000 756600000 263500000 2010
(22-4)
4
(23-4)
(23-4)

" "(2010-2004) (23-4)

27003 8906 22543 2004

27020 8507 22577 2005

27515 8677 22610 2006

27515 8677 22610 2007

27978 9132 22716 2008

27978 9132 22716 2009

27978 9132 22716 2010




(24 -4)

' " (2010 -2004) (24 - 4)
171469050 415910200 234424657 2004
74250960 290241826 113494579 2005
94816690 550668451 442455090 2006
97705765 371063228 193925970 2007
128111262 320697576 171119628 2008
126964164 482553144 120531096 2009
138491100 531482400 170370000 2010

5
)
X =
(23 -4) (19-4)

(25-4)




n

" (2010 -2004)

(25 -4)

.(2010-2004)

(8kg)

570195348 706459544 466031439 2004
111349420 587740123 232655985 2005
1516622680 564265310 253752030 2006
106950805 355757000 162452850 2007
94509684 337884000 201150180 2008
137371980 544815120 204693876 2009
146101116 550787448 229499748 2010
(25 -4)
(
(2010 - 2005)
.6
(2kg) ()




(2010-2004) (26 - 4)
() ( ()

112635 163986 175856 2004
25415 143300 91040 2005
34810 136624 95848 2006
26185 84178 60528 2007
23255 75352 79400 2008
31045 123730 77464 2009
32710 125628 86904 2010
(27 -4) (kg)

" " (2010-2004) (27 - 4)
22527 81993 21982 2004
5083 71650 11380 2005
6962 68312 11981 2006
5237 42089 7566 2007
4651 37676 9925 2008
6209 61865 9683 2009
6542 62814 10863 2010




(2010-2004)

7
(2010-2004)
X =
(28-4) (19-4)
(29-4)

" " (2010-2004) (28-4)
35000 9000 32000 2004
30000 11000 30000 2005
28000 11000 30000 2006
32000 11500 30000 2007
32000 12000 31000 2008
30000 12000 31000 2009
32000 13000 35000 2010

" "(2010-2004) (29-4)
43085000 22545000 37152000 2004
25500000 26576000 29250000 2005
37296000 34606000 19440000 2006
39936000 11488500 8670000 2007
37344000 6048000 28830000 2008
35610000 24864000 17174000 2009
38720000 29900000 21000000 2010

(29-4)




(30-4)

(2010 -2004) (30-4)
1245 2536 1511 2004
854 2424 1200 2005
1335 3160 853 2006
1286 1086 337 2007
1226 756 961 2008
1269 2220 614 2009
1264 2320 698 2010

(30-4)
(31-4)

.(2010-2004)




" (2010-2004 )

(31-4)

5.89 3.2 7.3 2004
20.7 3.5 11.6 2005
24.2 4.8 7.6 2006
44.0 2.6 4.7 2007
36.3 105 10.8 2008
25.8 3.7 6.8 2009
24.2 3.8 6.9 2010
.9
X =
(32-4)

(32-4)

.(2010-2004)




(32-4)
" (2010-2004)

249 92736 275 59136 323 121450 | 2004
165 30912 247 52716 298 71672 2005
220 41355 252 46922 302 73826 2006
188 28050 255 42776 280 68560 2007
213 27000 266 42381 292 70433 2008
239 40448 271 45620 300 72550 2009
284 48645 288 46660 318 74420 2010
2-3-4
- 1
(6)..ceen.... %100 X =
(22-4) ( ) (29-4)
(2010-2004) (33-4)
' " (2010-2004) (33-4)
2010 2009 2008 2007 2006| 2005| 2004
6.0 7.62 8.8 7.08| 642 4.77] 1020




(Shafer ,1998:74)

(33-4)

( ) «(Y) 2
)% ( )=
7...... ( )*(
X -1)
(
(27-4)
( )
(31-4)
.(34-4)
" " (2010-2004) (34-4)
21967 79529 20881 2004
4394 69299 10505 2005
5636 65255 11372 2006
4380 41105 7284 2007
3877 36765 9710 2008
5277 59482 9141 2009
5597 60517 10286 2010




(34-4)
(Russell &Taylor ,200:102)

:Quality Ratio 3
(Juran)
(8)ceeennn. %100 x )
C )
(22-4)  (29-4)
(35-4)

" " (2010 -2004) (35-4)
74.8 95.6 88.4 2004
66.8 92.9 81.8 2005
61.3 50.4 96.9 2006
61.2 97.5 96.8 2007
71.9 98.5 89 2008
75.5 96.4 90.7 2009
75.6 96.1 92 2010

(Garvin) (35-4)

(5-3)
(35-4)
(35-4)

(4-3)




(2010 -2004)

(36-4)
%100-90
90 - % 80
% 80
........... % 100 X =
) (19-4)

(34.5)  (1.36)

7 S VR



(29-4)

(Slack, et al ,2004: 68)

C ) _
....... %100 X -
) C )
(29-4) (22-4)
(37-4)
( ) (37-4)

" " (2010 — 2004)
25.1 4.3 11.5 2004
33.1 7 18.1 2005
38.6 4.9 3.1 2006
38.7 24 3.1 2007
28.1 1.4 10.9 2008
24.5 3.6 9.2 2009
24.44 3.95 8 2010




(37- 4)
(2010-2004)

.6
an......... % 100 X =
(20-4) (30-4)

.(38-4)

! " (2010-2004) (38-4)
19.6 5.4 14.5 2004
31 7.1 23.8 2005
38.7 4.9 4.3 2006
36.2 2.5 3.9 2007
26.7 1.6 12.7 2008
27.9 4.2 11.5 2009
25.5 3.98 9.3 2010

(38-4)

(30 :2001 )




.(%10) (%14)
7
() . =
(32-4)
.(39-4)
(39-4)
" (2010 -2004)
372.4 215 376 2004
187.3 2134 240.5 2005
187.9 186.1 244 4 2006
149.2 167.7 244 8 2007
126.7 15903 2412 2008
169.2 168.3 241.8 2009
169.2 168.3 241.8 2010

(39-4)




() . =
(32-4)

(40-4)

(2010-2004)
0.002 0.004 0.002 2004
0.005 0.004 0.004 2005
0.005 0.005 0.004 2006
0.006 0.005 0.004 2007
0.007 0.006 0.004 2008
0.006 0.006 0.004 2009
0.006 0.006 0.004 2010

(40-4)




Cualdl) Juadll
Ba g sl il yuadl) ABde dayda
doeliall ciladiiall
Nature of Relationship of the

Technological Change with Industrial
Products Quality



Je¥ I S|



( )
)
1-1-5
( ) (
(2-5) (1-5)
(1-5)
(2010-2004)

(X5) (X4) (X3) (X2) (X1)
19.54 | 0.003945617 | 9302 2251750 | 6866528 2004
18.68 | 0.011139265 | 26044 2325772 | 6997643 2005
18.39 | 0.009621829 | 22195 2238293 | 7000000 2006
17.95 | 0.013715868 | 37420 2709246 | 7115173 2007
16.87 | 0.013478687 | 42111 3031510 | 7243866 2008
16.66 | 0.011098894 | 37874 3283692 | 7404893 2009
16.31 | 0.010893325 [ 42152 3412583 | 7839851 2010




(2010-2004 )

(2-5)

(YS) (Y7) (Y6) (YS) (Y4) (Y3) (Y2) (Y1)

0.002 321 %13.1 %13.6 %4.85 %86.26 40792.33 10.20 2004
0.004 210 %20.6 %19.4 %11.55 %80.5 28066 4.77 2005
0.004 206 %15.9 %15.5 %11.55 %69.53 2742 6.42 2006
0.005 187 %14.2 %14.7 %12.8 %85.16 17589.66 7.08 2007
0.005 175 %13.6 %13.4 %15.0 %86.46 16784 8.8 2008
0.005 193 %14.5 %12.4 %11.22 %87.5 24633.33 7.62 2009
0.006 189 %12.9 %12.13 %10.93 %88 25466.66 6.0 2010




- 2-1-5

)
(
(Independent Samples Test)
( )
- ( )
(t) ) (3-5) 1
(X,X5, X4,X3,X2,X1)
(0.05) (12) (1.78) (t)
(
(Independent Samples Test) (3 — 5)
X1x2 | X1x3 | X1x4| X1x5 [ X1x [ X2x3 | X2x4 [X2x5] X2x [ X3x4 [ X3x5 | X3x | X4x5 | X4ax | X5x
19.72| 57.57 | 57.83] 57.86 | 8.30 [ 14.41| 14.57 | 5.87 [19.89] 6.55 | 5.87 | 31.98 | 3.65 | 32.07 [32.06
Fp | 2| 2|22 2] 12]12]12] 12|12
sig | .000 | .000 | .000 | .000 [.000] .000 | .000 |.000][.000] .000 [ .000 [ .000 [ .000 | .000 |.000
1.78 | 1.78 [ 1.78 | 1.78 |1.78| 1.78 | 1.78 |1.78 [ 1.78| 1.78 | 1.78 | 1.78 | 1.78 | 1.78 [ 1.78
.(SPSS)
(5-5)(4-5) 2
t t (v,y8,y7.y6,y5,y4,y3,y2,y1)
(0.05) (12) (1.78)

(2010 — 2004)
)




(Independent Sample Test) (4-5)
Y1Y2| Y1Y3|Y1Y4|Y1Y5|Y1V6| Y1Y7|Y1Y8| Y1Y|Y2Y3|Y2Y4|Y2Y5|Y2Y6|Y2Y7|Y2Y8| Y2Y| Y3Y4|Y3Y5|Y3Y6
7.93| 30.45| 2.93 0.78 3.28 4.31| 6.66| 7.92 7.93 7.93| 7.93| 7.91| 7.93| 0.01] 0.01] 14.09| 24.08| 2.28
1.78| 178 1.78| 1.78| 1.78] 1.78] 1.78| 1.78| 1.78] 1.78] 1.78] 1.78] 1.78| 1.78] 1.78] 1.78| 1.78] 1.78
FD 2 12l 2] 2] 2] 2] 2] 2] 2] 2] 2] w2l n2f 2] 2l 2] 2] 12
0.05] 0.05] 0.05] 0.05[ 0.05[ 0.05] 0.05] 0.05[ 0.05[ 0.05] 0.05] 0.05] 0.05] 0.05] 0.05] 0.05] 0.05] 0.05

(SPSS)

(Independent Sample Test) (5-5)
Y3Y7| Y3Y8| Y3Y| Y4Y5| YaY6| Y4Y7| Y4Y8| Y4Y| Y5Y6| Y5Y7| Y5Y8| Y5Y| Y6Y7| Y6Y8| Y6Y| Y7Y8| Y7Y| Y8Y
4.22| 7.92| 7.92| 2.29| 3.28] 4.30| 0.87| 7.92| 3.28] 4.31| 2.95| 7.92| 3.28] 3.28] 7.90| 4.30[ 7.92( 7.92
1.78] 1.78]| 1.78] 1.78] 1.78] 1.78| 1.78]| 1.78] 1.78] 1.78| 1.78] 1.78] 1.78] 1.78] 1.78] 1.78] 1.78] 1.78
FD 2 2| w2 w2l w2l w2l 2] w2 w2 w2 2] 2] w2 w2 w2 2] 2] 2
0.05] 0.05] 0.05| 0.05] 0.05] 0.05] 0.05] 0.05| 0.05] 0.05] 0.05] 0.05] 0.05] 0.05] 0.05] 0.05] 0.05[ 0.05

(SPSS)




(X)

(7.857) (t) (6-5) (Y)
(0.05) (12) (1.78) (t)
)
(
(2004 — 2010)
(independent Samples Test) (6-5)
T DF SIG
XY 7.857 1.78 12 0.000

(SPSS)




U G

(Correlation)

) (Correlation Coefficient)

.(286-285 :1989

11-2-5
(t) (7-5)



(t) (7-5)

X
t t
2.01 0.28 0.12 | Y1
2.01 2.76 0.82 Y2
2.01 1.71 0.60 Y3
2.01 1.94 20.65 Y4
2.01 0.29 0.130 | Y5
2.01 2.09 0.68 Y6
2.01 0.47 2020 | Y7
2.01 2.92 0.65 Y8
2.01 3.77 0.83 Y
p<005=1.1 Fd.
(7-5)
1
(0.83)
(0.05) (2.01) (t) (3.77) (t)
)
(
2
(-0.12)
()

.(0.05) (2.01) (t) (0.28)



(0.82)

(2.01) (t)
(0 .60)
(t)
.(0.05) (2.01)
(-0.65)
(2.01) (t) (1.94)
(-0.13)
(2.01) (t) (0.29)

(0.68)

( )
(2.76) (t)
.(0.05)
(t) (1.94)
(t)
.(0.05)
(t)
.(0.05)



(2.01) (t) (2.09)

(0.20)

(2.01) (t) (0.47)

(0.65)

(2. 92) (t)

.(0.05)
(t)
(-0. 25)
(2.01) (t) (0.59)

(t)
.(0.05)
.8
(t)
.(0.05)
.9
(2.01) (t)
:2-2-5
(8 - 5)
(8-5)
1
()

.(0.05)



(8-5)

()
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(0.85)

(t) (3.66) (t)
.(0.05) (2.01)
(0.63)
.(0.05) (2.01) (t) (4.09) (t)
(- 0.517)
.(0.05) (2.01) (t) (1.35) (t)
(- 0.13)
)
.(0.05) (2.01) (t) (0.30)
(0.63)
2. 01) (t) (1.84) (t)

. (0.05)



(-0.09)

)

(0.21)

(V)

(2. 01)

(0.06)

(1.62)

)

)

)

. (0.05)

)

.(0.05)

(0.58)

.(0.05)

(2.01)

(0.58)

(2. 01)

(0.73)

)

.(0.05)
: 3-2-5

(-0.02)

(2.01) (t)



(0. 34)

(t) (0.8 2) (t)
.(0.05) (2.01)
(0.66 )
(t)
.(0.05) (2.01) (t) (1.99)
(-0.72)
(t)
.(0.05) (2.01) (t) (2.37)
(-0.12)
(0.27) (t)
.(0.05) (2.01) (t)

(0.68)



(2.09) (t)

.(0.05) (2.01) (t)
7
(-0.27)
(0.63) (t)
.(0.05) (2. 01) (t)
8
(0.67)
(2.06) (t)
.(0.05) (2.01) (t)
(0.34)
(2.01) (t) (0.83) (t)

.(0.05)



)

.(0.05)

(2. 01)

(®)

)

(1.01)

(2.01)

(®

(2.8)

®
.(0.05)

: 4-2-5

(-0.29)

(0.67)

(0.78)

(V)

.(0.05)

(0.41)

2. 01)

(-0.39)



Q.

.(0.05)

.(0.05)

Q.

()

)

(0.96)

(2.01)

(2.01)

(0.40)

(t)
.(0.05)

)

(-0.19)

(0.43)

(0.87)

)

(t)
.(0.05)

(0.59)

(2.09)

(-0.17)

01)

(t)

(V)

01)



(2. 01)

(t)
(0.31)
(2. 01) (t)
(-0.69)
(t)

(-0.27)

)

2.81)

(0.73)

(2.45)

(0.95)

()

)

.(0.05)

)

.(0.05)

)

(0.78)

.(0.05)

.(0.05)

(2.01)
5-2-5

(2.01)



(2. 01) (t)

(0.63)

(2. 01) (t)

(0. 13)

(t) (0.31)

(t)
.(0.05)

.(0.05)

(0.64) (t)
(1.82) (t)
(t)
.(0.05)
(2.01) (t)
(2.01) (t)

.(0.05)

.(0.05)

(2.01)

(0.74)

(2.48)

(0.06)

(0.13) (t)



(t)
.(0.05)

(-0.50)

2. 01)

(0.12)

(2. 01)

(-0.24)

(2. 01)

)

)

(1)

(2.01) (t)
(0.45)
(0.27)

(0.56)

(-0.37)

(0.91)

Q)
.(0.05)

(t)
.(0.05)

(t)
.(0.05)

-6 -2-5



(2. 01) (t)
(2. 01)
(0.02)
(2. 01) (t)
(t)
.(0.05)

(-0.57)

(1.55) (t)
.(0.05)
(0.69)
)
(2.18) (®)
.(0.05)
(0.05) (®)
.(0.05)
(-0.66)
2.
(2.01) () (1.98)

(0.18)



(0.41) (t)

.(0.05) (2.01) (t)
(-0.65)
(2.01) (t) (1.94) (t)
.(0.05)
(-0.24)
2. 01) (t) (2.57) (t)

.(0.05)

(Correlation Coefficient)

(1-5)



4o liall Claliall Sagp Sl pdpay (sl Al O B Y Cilite (1-5) Jsa
heaa) Jaladdl pill Jo las) Saldl sl 3 juadl)
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