commons

O N § D E E D

@creatlve

ASZAEMN-HS3-MIASA 2.0 Mz
O 2A= OHNHS] =4S M2= ASMH 50 ARSA

o 0 HE=SS SH, HE, 32, 84, &3 5 28T 2 2UsLCH

— f=Rr—T0—

Ch5d 2= 245 Mdor gLk

HEZAEA. Flot= EHSME £ AIGHHDE 2HLICH

H2d. #5l= 0| == 2cl 5

14
o
ot
2
o
m
I
£
I3
Irey
r

o Fgts, 0 HEEY HOIS0ILEHH=ES 22, 01 AEEH HEE
ZTEH LHEHH MOE 2HLICH

o REATZSE U2 5718 wom Ol2E 2SS MSEA Falil

HESAEH OIE 0IEAS Ad= A2 HWEN Sotl IS BA BSLLL

0lZ1Z DIEHE A= Legal CodeyE Ol 2H 2 SIRLIC

Disclairmer B

Collection



http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/disclaimer-popup?lang=kr

AHPol| 2]3F XA 3} A} 71 9
ZQ8% Hrld #B3 AF

- Z2A799 AHE FHoE -

20089 2%
ZERBR KB
R

& xH



AHPO| 93 A3 FF71 9
2a% Hrlo BE AT
- 27199 AHHE FTAHLE -

GEHF: T EW

WS EEREL BURIOE RING

20083 29
LRERER KB
R s BB L

& xH



N

O O O O O
ol 50 BT o wT
Al o TN RO RO
H T TS T

o
T
_*O_l —

~ —_

d o XX
ﬂ_Al - ~ o o %
T w -
mﬁ % B T TR
xS W Ho T R Ho
O
e e o o o o
o)

(- N % o oF o
iy



gt
o

8-

AT o

A A HY T oo e

9

?i?’g ?—/Ké

gt

=o)

A
—

il

3. AHP

4.

B
ey
nR

SN TS AN AN e

I

A3 3}

1.

- 10

E

5
=)

LRESCIE EE

|

SRREE
.

- 11

A

7))

3

A) 3} 3

AEA

12

5o

=)

-14

3

e

©

3} 9]

16

-16

-18

-21

-24

2. TQM, JIT, TPMZEE] FEAoeevee e

27

27

W

7}, AMT9

-29

-30



-31

\.—_mﬂo

. AMT%
M. AHP?

-34

O] B it

-34

1. AHPQ] Qe

-34

i

7}. AHP9)

-39

-42

0
!
‘umo
o

O

-46

AR CREE

-5l

53

3+

2. AHPY

KH
_,AO

J %

7}. AHPY]
). AHPY

IV. AHPqI

s

-55

-55

ZAF Ul A G N T IR L e

-56

-89

7}.

-61

-62

67

il

67

68

e

2)

72



73

75

2

b

(5)

77

79
82

-82

-85

87

!
il

X

96

7
a

fiase)

2
ul
el

e

)
BA



-15
17
-20
-23
-28
-29
44
56
60
62
62
64

TFL Ao AT U] ml B & e

].,?43_(3

|

8

°

Fl
EERE]

°

Z

7FQ A9
T

(e}

|

Ry

LA
2.3> TQMA & 2]

=
T

2.2>

-
it
-
it

<
<
<
<
<
<
<
<

0

o

)

24> JITAH & Ay}

-
it

A H| DL e

o s}o] wf

I AMTY E

o 7
A

o~
=

A Z7)

3|
2|

ﬂ»fﬁm:%ﬁg5%@mmmmmmmmmmmmmmmmmm”
26>AMTQ%ﬁ%mmmmmmmmmmmmmmmmmmmmm”

27> A&

-
it
-
it
-
it

)

1=

)

=
=

4

3
41> ZFAtiAE

3.1> Aoinal

-
it

[0

B!
Bo

olo
=K
A
—=

a
al

-
it

64

64

64

F71H e Adguagd.-.------65
65

65

65

66

sgeé

v —

VARSI <[ gu helieni

|

8

]

)

bl

°©

sl

S
1

°
R

1

0]
e

7t8 20 U

(e}

|

o i

el o
w719
7he st A

2

=
T

|

3

4.14> A
4.15> AlF
416>
417>
418>

E
E
E
E
E
E

<
<
<
<
<
<



70
71

7k 20 o

2

ol

S

4.19>

-
it

<
<
<

4.20> A

-
it

12

78 49

|

421> %

-
it

74

i]—O]

el

A %

==
=

Fhazel 2RRAE 7

2

b

423>
4.24>
4.25>
4.26>

-
it

<
<
<
<

2

b

-
it

76
77

2

D

-
it

2

oz

-
it



<:/_B]D 1.1> qj:rL_q A e e 8
<a® 21> JIT, TQM, TPM, EI®] FZF & AT e 24
<2E 22> IMPE S A1 0] TR renee oottt 2%
KT 23> AMTE] QA corereeerremiii 32
<Y 24> AMTHIZFHFHE Ol 5o 33
<:,_a]m 31> AHPQ X_J]Jg_xéj]. ............................................................ 52
<A 41> FZA7)1Y AYAFFGA] B GE R 58
<A™ 42> A FATIHe TRERIIE AR ASTRE 61
<Y 43> FoH7e A AAA T BEAFT|H O] TEEX] e 79
<28 44> Azda e dmd RN A F el 30
<O 45> ZTAT]FO ZAFTIZE G e e 81
<A 46> FAAATFY AT ZEGE e 81

_Vi_



A Study on the Evaluation of Priority of Manufacturing Performance
Improvement Techniques Using AHP
- focused on the case of shipbuilding enterprise -

Tae Soo Kim

Department of Business Administration, The Graduate School,

Pukyong National University

Abstract

In order to cope with the pressure of international competition, many
manufacturing companies have implemented new philosophies and new
technologies. Many companies have responded to these competitive demands by
implementing advanced manufacturing technologies(AMT), innovative
managerial practices(IMP), and emphasizing quality, delivery, innovation and
flexibility to meet customer needs in their corporate objectives.

For several decades, performance measurement(PM) systems in use in
manufacturing enterprises have remained unchanged in spite of significant
transformations witnessed In management accounting approaches and
production processes. The so-called traditional evaluation systems are currently
outdated, no longer adequate and compatible to evaluate the new operating
methods. As a result, many consultants, academics, and professionals have
suggested that the new performance measurement approaches should support
the day-to-day operations and provide managers, supervisors, and operators
with information that is both timely and relevant.

Innovative managerial practices(IMP) such as TQM, JIT, and TPM have often
been referred to as components of "World Class Manufacturing”.

While there are many success stories and much research on TQM, JIT, and
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TPM, there are also documented cases of failure in the implementation of
these programs. There has been insufficient research on the relationships
between these programs and their combined impact on manufacturing
performance. In this study, we identified the interrelationship between the three
programs.

The rapid developments in manufacturing technologies such as CAD/CAM,
MRPI, FMS, Robotics, and others, known collectively as advanced
manufacturing technology(AMT), have changed the concept of competition and
manufacturing role in it. Today, manufacturing technology has acquired a
strategic significance that is unparalleled in the industrial history so far. The
advantages of new manufacturing technologies have been widely proclaimed as
part of the factory in the future. These advantages include large flexibility and
control of the manufacturing processes.

The objective of this research was to evaluate the priority from AMT and IMP for
improving manufacturing performance in shipbuilding enterprises. The research consists
of several principal steps. The first step was to design critical criteria in evaluating
manufacturing performance in shipbuilding enterprises. The second step was to develop
sub—criteria of the critical criteria. The third step was to develop a four level
AHP(Analytic Hierarchy Process) structure using the critical criteria, sub-criteria and
techniques from AMT and IMP. The fourth step was to develope the pair-wise
comparison matrix by each level of AHP structure, which was based on survey data
collected at the H shipbuilding enterprise. And the last step was to evaluate the priority
from AMT and IMP by using AHP analysis.

For detail research this study classified three categories ; served year on their job,
one’s place of duty, age.

The results of AHP analysis did not show clear difference in the priority between 5
techniques of AMT and IMP in terms of manufacturing performance of the shipbuilding

enterprise. Thus, each critical criterion was assigned modified weights and examined the
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priority change of techniques by conducting performance sensitivity analysis.
Findings of this study can be summarized as follows;

First, the result of this study presented bases for production managers of H
shipbuilding enterprise to select AMT and IMP techniques in case of production
strategy. The result of this study can also present guideline to improve manufacturing
performance for the same kind of small and medium shipbuilding enterprises. We
identified MRP2/ERP have the operational excellence in priority of manufacturing cost
and flexibility ; CAD/CAM have the operational excellence in priority of quality and
CAD/CAM is the most important manufacturing performance improvement technique in
shipbuilding enterprise.

Second, this study presented basic guidelines to minimize the trial and errors of
implementation process and to improve the implementation performance for the
shipbuilding enterprise considering or adopting AMT and IMP. Namely, to achieve the
manufacturing performance effectively, we need to adopt the IMP based on AMT.

Third, in our empirical study, we identified CAD/CAM and MRP2/ERP have the
operational excellence among AMT. TQM and TPM have the operational excellence
among IMP.

Forth, in adopting IMP, field managers of 50 years over prefer TPM, while 50 years
under TQM. Such evaluation corresponds with benchmarking research report(2005)
about operations of IMP, St. Gallen Univ. We identified TPM, TQM, JIT is the best
implementing sequence to achieve the manufacturing performance effectively based on
preceding researches and our empirical study.

There are several limitations in this study, like most empirical study. The following
recommendations were some limitations.

First, as in all survey research, a necessary assumption in data collection was that
respondent had sufficient knowledge to answer the items and they answer the questions
conscientiously and truthfully. In this study there were some biases of questions,

because they take a serious view of their job.



Second, this study selected manufacturing cost, quality, flexibility as evaluation criteria
of manufacturing performance improving technique. But in case other financial or
non—financial evaluation criteria are selected, a little different results may be found out.

Third, according to this study the competitive strategies of most Korean shipbuilding
enterprises were quality, manufacturing cost. We have expected the results but
flexibility, one of more important future competitive strategy will be main tasks of the
shipbuilding enterprises: how they realize and cope with the importance of it.

The following recommendations are provided for future research:

First, this study has attempted applying the AHP model in world—class shipbuilding
enterprise. More researches are needed on the applicability of the proposed AHP model
in many manufacturing companies. So we can - contribute improving global
competitiveness by changing manufacturing performance measurement criteria and
alternatives for automobile and electronic industries in our country.

Second, using other multi—criteria decision making methods available, more comparative
studies are needed to clarify the numerous methods that might support the development

of performance measures and selection of IMP and AMT.
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2. IMP(innovative managerial practices)

Yyt 7I9E2 1980 o] F AAAEe] AL AAAA 95 SR}
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MRP, BPR 59 /WAZ2afd55 =93t TQM, JIT 28 TPM2 ‘JH]
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A B3 AYste 49 #sty 71HS AMP(advanced management practices)
gt s gAY A8 Z2aPo 2 JIT, TQM, El 52 &3 gtk

o] delAE TQM, JIT, TPMe°] olgA B =o| $k=rts FdS T3t 2
#3712 gt

7}, TQM
=49 Md& A. V. Feigenbaum(1961)¢] TQC#+= 5 A5 AHE3 1960
Ao HlZ4 A E7] A2 TE Feigenbaum(1983)2  “TQC(total quality
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quality management)©]
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TQME] 7dS % olafatr] flste] oW AFAES TQMS ¢ Aoz
Tastdh Adolgt YAES FA g gt sy V]EolmE TQME 7}t
29} Aldo] Hth o] ZH W Deany} Bowen(1994)& Aol Al 24& 2 A

A=A TQMS AT F e 7HA dH5& vt 2ol A4

b
2
N
-~
=
jalu

O 2AYSE 8 AH aAFS, aAeTd g AR 3, AFL A

@ AEA NS A8 FAEA, GAAAYAD, AN, AL/AR/AHE/Z

@ g893E sl #57 g& X (cross—functional arrangement)l] w3t =
AL o8 e ' #4, A57sS fls £do] dasit

Chin(2002) 52 TQM®| d3& 913 FLARII 519 adls <F 23> Zo]

B

<E 23> TQMA P F8 8213 3931

7249 e Aega | b e | wate Al
LAZAE L E7s W L apgsst Lod 24987
2. @luy 2 FAN~Y 2 R4yt |2 Bahvs
591 9.9) :
3 W& FA BIARAMNA 3 AT |3 $dAR
43817953 |4 SCM 4 QAT w4 QAR

TQME ol= W3] A=A A9 (institutional status)®] ESo|u A=A If
Aol =SateE ZASAA <17 (popularity)”} A THCampbell, 1994 ; Westphal

et al, 1997). 22yt HY AFAE2 oA ofnf FAERE GASH] AT W
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M QAR tE S8 olalzt 171 wEel TQMe] Aol A3 Aoe}
il B 9 tH(Westphal et al., 1997).

TQMAY A op7|He ® e FA= TQMARe T34 nHe A9 e
I wdsES A0 AU L] dofolthCole, 1998). EF TQME
T wret MES AR 9] Wi o] BPES Agslel EAE $9l

al
As7) G FUE ARE A48T F B AV Polwe 394

A AR FA AdrdES FE7E 3 H(cross-functiona) Al E A A, 4

of AFFAFEI 22 TQME 712 7|8e] Beoz Ags A3 o] 7he3}

£ 7|2 o2 3 ZQEF AMAAE A HA I THOhno, 1988). JITS 34
el 71&3 g aE o] gt RE o WH]E A A3k 2o tH(Sugimori

et al.,, 1997 ; Ohno, 1988 ; Brown and Mitchell, 1991).

rlo

w = ITEde d7tesrse] gds 454z HED 67149 e
A A7E vagesd JITzzadde] A3 Flsolrt. & =i HES
67H4 JITad T2 AHAe] A, shisoln ddx T4 A9 A
o] 2ALE 2333 tHDavy et al, 1992 ; Mehra and Inman, 1992 ; Sakakibara
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et al., 1993 ; McLachlin, 1997 ; Sakakibara et al., 1997 ; Ahmad, 1998).
Mehra$} Inman(1992)¢] A4+ JITA O 47F4] Hrle s = JITAAAER

NTEwAE, ITusdef 2o 4ggels n&dsisith. A5zt Ao

=3I th Sakakibara(1993)5 -2 JIT
of W@ FAETE AEetn ITHY FHLAE Yehs 374 #7kas
Ak, o5 JITAZIANY 2AZT A8, wesy 24 58,
agx FFAR I, BFY HES 4
By &

=€ a4z sk

O

O]N
1t

s R JITE AQshe

e A dre ITdd, ITERe i rxddy AgAmwi
(management initiatives)7+e] FA|stE ApEsto|t} (McLachlin, 1997, Sakakibara
et al, 1997 ; Ahmad, 1998). McLachlin(1997)2 47}#] ZA9W3 &
Td A "3 S3, a3 A ool SAF JITY 43, JITEFE, 1
g JITAZAAM S TAY Fojo] dasdt 2ot AEAJL w58 1
Az ATk ITASS 98t oz x AAHJT ITAZ}; 1
Az ol #et sl Gkl #gk AqtollA Sakakibara(1997)6 - sH-T-E
Aol Aol ZstA #HE vk As WAt ITHdo g A
o &g dAs gAY ITAA shHtrx9 A2 AxAdtet ddso] 3l
il A ol d dee ITEde 23 842 Fgols} ITuSd
golgtiz A& WA E3 Mehra®t Inman(1992)e] A& whakslaioh ¢
Ahmad(1998)9] A+ JITAS I 433t #AE AAQstA7l= d doA JIT
SHETZ] T84

O_u
mlo

Al gstiet o] ATsolM 7 sEHeR Eeld 97HA
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23 5 194980 24 oA 1 9eg e

<E 2 4> JITHEAFH 43 A7

TP Celley & | Crawford Hall O'Grady |Schonberg| Wantuck | White &
(1986) 5(1988) | (1987) (1983) | —er(1982) | (1939) (1999)

=4 O O O O O 0] 0O

A A O O (0] O O 0O

v]-§ O (0] (0] O O O 0O

A a1 O O O O O O 0O

A4k 0O 0O (0] O O 0]

frad 0O O (0] O O 0O

o Ak 0

e E (0] 0O O O O O

Ed ] 0 O ¢) ¢}

GETT 0O 0O (0] O O 0O

JEY 0O (0] 0O O 0O

(%) AEd00D)NA Q&

Vuppalapati(1995) 5 < B9 s TQMA oA HF4d3] 59 JITLAE A

el obF st g o =4 FordAbE Ql&atsith 12y TQMA ol
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A (Crawford et al, 1988), t}& F&3to] A ZHo]
st¢IA) 28l 7he] A ASo|tH(Safayeni et al, 1991). ©o]E JALAAH FEAES

TR A /el ITHYS Adstcd Bag AgHola A5

4
AC)
=
10
i
it
BN

A9l AW AsA Sskehe 2 AA sk

01)4

tt. TPM

TPM(total productive maintenance)< FAHAIS #13] 4719 &= t& 23
AATEY Axzz o), dE2FFEAs] § 3742 Nakajima(1983)ol
29 “TPMS Bl AMEAG 2 TOM I8 d 99 37t Aol
tpebal wetl

TPM9] 7124 dd& & TPMe| Vgl 847 wea )tk TPMY| 7]
A Aefo]l HlulE Nakajima(1988), Takahashi and Osada(1990), Tsuchiya(1992),
Steinbacher and Steinbacher(1993)¢] A A oA =9 ¥il Qdt}h. o]& A A A
AAHA Axstes APAFE AFEAR AH]) Gt SEA AH A A g A
A aga Zgae] b AF AREde] 2x3d Aduder FRE 5 3
(Suzuki,1994). AFRAL 2Gate] ddRddEs £ Agase At
A9 A BAFRAE FdE] o AF AFTES wolof gtk AR
< BAAd o) FREHE dREE Fdr] RAdEss ot ARRAe
Fuhdoly Fagu e AEAE SN LEA GolatA sy Hast &
T unh ey ARjAAY 78RS Au7E 2] @A} grotof shal B St
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7] «191oF gtth(Blanchard, 1981).

TPMe & HEo=z AgH v A3
Osada, 1990 ; Tsuchiya, 1992). 2R A T
A9 g3 A s vErh o] APUES T4 GAAE A A9 dES A
z3th, TPM2 1 HE8oA HH TOQMelA 9 g4 e} Ugs] #dx o] gl
© ™ (Takahashi ¢} Osada, 1990 ; Tsuchiya, 1992) A& X A3} AuHHS E35}
o] AL, EARAS TPMEZ ] Hald Aghygozs 1834 Gx
ok TPM} e oAb
TPMZZ 149 AP §-S =93t tHMaier et al., 1998 ; Mckone et al., 1999

i
Y
o
M
Ry

[e) S =] = -
52 Slas 29 EFdErse

d

; Mckone ¥} Weiss , 1998). Mckone¥} Weiss(1998)= +¢, x7] Au|dA, %
7| AFAA, T N, 2F FeAe a2l TPMAdAA Y 6704 Fa%
T ZE AFFHoH Add EAgs s Ttk TPMAZ b A,
Maier(1998)5< TPMA & &S F5 B84 2 HAddsodAe ez
g3, A49%, 99 A4, Bt AB{eA, AHeE, AFEAS a8
gdxpgel g welshaet Mckone(1999)5 7 Maier(1998)5el o3 wei€l
2 A AgrteAss S Ui e AT AgEAY TPMIE S F
HeEol o Z Agstr] A mAUEH g5 #dHo] Aok TPMARS] &
o Be diks ¥ g450] MR TPMEES =9t ke Aot
(Mckone and Weiss, 1999). 22]al TPM< TQM¥} JITZ &3-S SefA]7]7]
38t Toyotarxbs kAL, Procter and GambleAl, DupontAl, Ford&b-s2FA}
Tennessee EastmanAtE ¥3Hs @ 7|50 o8] A3 %A tHGarwood, 1990
; Maggard and Rhyne, 1992 ; Tajiri and Gotoh , 1992 ; Fredendall et al.,
1997).
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Mckone} Weiss(1998)= HA#H ATEES Frarste] < 25>9 2]
AR AN AFRAOZ A= TPMEA Y 57 (phase)S HoJFal 9l
<¥ 25> TPM 2&A ¢ 5Z4d
S SRR :?wﬂs ey w15
Au] v PRI R M AN u] 5 Au] v
WMEADL |9 F4 o = A7)
gl B3 g A5 g6 g A8:
)3 7} AAFAFA (ANBRAAA |[dZRAAA | Dste] 71&H
A g2 g4 T3 & B3} A7
BE |75 ARET SR GAA QA FEARL | GA7: gA49:
FAE T | AR YRE <
213
gAl: B4 g A5 BA6: g A8:
7N8A A4 | g 2F 7 AL ZARA TANA
g A2 ) Wk A B A7: A"
X ==
l; a4l 2} 1.4 B 79:
= AA A A 9 B o]
B A3 21 3)
TFAA
3 H TPMY A3S AdA7= A4 2208 Ax94e HAAA 17
A 71%S 71go] Z3AIA FHo] ¢l AEo|th(Fredendall et al, 1997). L&
uZ oA gly HdeEFgolm XY FAe] AYUsES ¥ 44 TPME=Z
ae] Aol o} F a3k Aotk
Mckone(1998)%5 < <% 2.1>3 #o] TPM, JIT, TQM, EI¢] A4z 2
g g2 Nz ade a9E 4US o SAAZ Aolghe= Aol ¥ g}

tar F=4ed
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A5 5 FZAY
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zAn Az o A 0T EARA A7 ks

A% 7 A A A
7J/k1 01 = 1101;]7(‘} 7{,}7—

<29 2.1> JIT, TQM, TPM, EI¢ A3 9 & AA=E

2. TQM, JIT, TPMz7te] A

EI

Ardeds B2 7IHEe] AN & AT SN =od v 22 o
= TQM, JIT, TPM= #H&HAA A3
@O TQM, JIT, TPM2 A3 4, 7|4 o)Ay Az sAFTHA Y A5
A NS FHxee 224 AYYWEEE 4 FH(Schonberger, 1986 ;
Nakajima, 1988 ; Ohno, 1988 ; Evans and Lindsay, 1999).
ok Aol A $-2li= TQM, JIT, TPMe] 5538 7] 7[W¥ 3} 374 =9
o TER AL 2 AR YFA APYLS wIHelw 3}
At
@ TQM, JIT, TPM& A3te] a8 aads 7171 AR AdeA

A

s

Kol
=

%2
e
ro
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oMol FuAAGE FAFE HEE 2Ea JtHCrosby, 1979 ; Nakajima,
1988 ; Ohno, 1988 ; Schonberger, 1986 ; Tsuchiya, 1992 ; Steinbacher and
Steinbach, 1993).

@ TQM, JIT, TPM2 AAIFTe] BAtzzad oz Q1A A tH(Schonbeger,
1986 ; Steinbacher and Steinbacher, 1993 ; Schonberger, 1996). TQM,
JIT, TPMe] &4 A3y Abdatel &3t 7=l d45s dv

o}

and Singhal, 1997 ; McKone and Weiss, 1998).

s

7o) ZFel¥ A thInman and Mehra, 1993 ; Hendricks

tlo
M

o =8

t%o] TQM, JIT, TPMe| A& A3 a# o] 9t} Vuppalapati(1995)%5-&
JITS TQME ZAdsiA Adste 7950l @A sfite] 7[Ho=z H3ste 7]
45 Eu A3t Hold Aeolztal FAsIth o] o]#2  Sriparavastust
Gupta(1997)ell gt Az AF53 A6 93 A5 Lty 152 JIT
o TQMS 7 A3t Axt9Eo] TQMRE Aot Azte]ol njw P& o
Aol &g Htte Ao dE UAE

Flynn, Sakakibara 1#]iL Schroeder(1995)= JIT¢ TQMe A A& E =A
at7] flste] g 7|xE FAHstE FEo S Tx AAAFGES HAsg e,
TQMI} JITH ] 4283 He FA. TPMA A3 #d3 HFriese] o
Toll A Mckone(1999) 52 743 =
Ho 2 dwshs TQM, JIT, EI8] Ad4Es) 22 de4 Jrtesres wis)
Aok T o2 ATl Mckones < TPMo] JITS 23S T3 akxdztel 7H
HAom A4 o] vkl 34

Roth¢} Miller(1992)= ®Ad#e7F 71945 TQM 3% JIT A4S A= of
Hales 7MY 2 =H-olgta 49 Y Yolrt Imai(1998)= TOM 2 TPMoO|
JITAMA 2]S A8t A= F7He 71seletal 83tk Huang(1991)2 24
Aol 97 JIT, TPM, TQC 121 sdabeste] Faol 3 Te4ds =
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ostgitt. 1ejm = TQM, JIT, TPMe] /it Ao dedde AL dtel o

AA

At APREe A Aol dhate] A st vk ssich
2929 ASE Ze(St. Gallen)tste 3 A okAak]
A (2005) e A <29 22>¢F o] IMP2 % ¢+4 ¢

GAZAN WA TPMS £3 £F3ld A S gré, Loz TQMS
#d, A GAR JITe 93 FF39 TF

EFAIE ofE 7 o vt

A2 72

N 4
ok Mo
Hof

A= 7 1Az% @@z@% 7 i> Blee Az
=

_é’f“‘;_
A5 ey 2 A4 wemady 1REE =FY
HHE AEEHE

<ag 2.2> IMPEY9 549 @A



3. AMT

7. AMT®} /¥ % &5

A& A % 7] 4 (advanced manufacturing technology : AMT)o] &k A ZH2lo] <l

v

ol HyAe FAYS 2t g vo|ARZRANE S8 Ao /&M
sagole Ao @  lthDean, 1987). etk AMTY] /de w3 A%H
) 24 Asste] s BAANAA A AL b FPd F ke Aol
thPrimrose, 1991). AMT: F32-58eke 3§81 AH4E7]E s
BAZoz gl £ kA HelH 1 Fols BT F AMTE ANAFe] F
4 Dol Ae st aA 4 %@ PR REAR S D4R VA2 gA
st nAd REs AdS HelA Aol A @z At o 7
A9l a&4T fA4S BAG 2T F UES = AL EHoz du g
A 71%e =gel opel 7% el A A e A
WA &del RS Fio Adeld, 2es SdA A2ds AMTZF 1 A4

[*]

i
5
D
=
&
2,
rlo
L

2 sty Ao s QA F I gon Bt FAHoR 49, V&, FHAX
o] FFA & UlelA ME 1A sEse] AfEE A (Wilkes and
Samuels, 191) 0.2 o5 7| %= gt} T8 AMTE @A AZz7|&o vt o3ty =
Zlo] ofet, A ¥l FRAAHAALE x&shE wWgo R gt 9l
Mdolek= 2ol 7} gl

AMTE W7FEZY 2~ (mechatronics) 71 &, JHAE7]&, A& sty 27«
T 71dol ol & 7ed FHSS VEAAE T F AMTE 71E9 ¥4
g3t 7l oy et Fgdle] ARAlzE i 2o g RERRe] ARy Aol
A 7N AE Edshs Jideltt. wEkA] 7lexie 7hEstE Qs AMTE

s
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Aoz FTYAFIAL B ohel YulEst psel Aud
= CIM, CAD/CAM, CAPM, GT, FMS, MRPII/ERP, MIS &< ¥XZ% o= 7
Faked o gtk

r
2
)
N,
1y
it

nfo] Z 2 Y E 2 Y X (microelectronics) 7] & £ AH7|Eo] ALE Folo $-&
¥ 2AHssbe] #B3 g0l New Manufacturing Technology, Microelectronics
Based Manufacturing, Advanced Manufacturing Technology &°] =4 °|&
olEd UEdRY A3 oy 7 Akl goje BEE A%, 2% A
A Ealdte T89S 7H ddY AFEIEAAE 92 ARV|E o] AR
ZlEe AAIAC A&AIZ Aol AMTe|t

SAtE ko] AMTO #gk ERAAE thh Aol7k ot giAR AAAZTE,
Y 2 FA FE R FREN O 78845 At <& 26> Zh

<E 2.6> AMTY &7

o‘j>1;q_ Ll%_ y\% :1/\38__/;\_
o AART NC, CAM, AMH, AS/RS, FMS
De Meyer ) A O = . _
o *34741@/2111 FRALAA L, EZ B AHdEALEFA
(1930) o AR CAD, CAE
Noori o AMNFE NC, CNC, Robotics, CAM
(1990) o AARE CAD, CAE, AMH, AGVS, MRPI, JIT, GT
s THIE CAD/ CAM, FEMS, CIM
Paul & o A7 FIA7|HY CAD, CAE, CAPP, GT
Suresh o Ax7|H NC, CNC, GT, Robots, FMS, AS/RS,AGVS
(1991) o A A 2 FA MRP, JIT Kanban, SPC &
o HA/¥3} CAD, CAD/CAM
Weill o A% NC/CNC, FMC/FMS, Laser Robots
(1991) e AMH AS/RS, AGVS
o ZFHAL AT, AEstE AA AA
o AFYAIA/EA LAN, PLC, SFMC
Corwin & o AlE- A CAD, CAE, CAPP, GT
Kolodny o At/ FA MRP,CAM
(1992) o AAETA NC, CNC, FMS, AS/RS, AGVS, CAI
o T3 LAN, WAN, CAD/CAM, CIM
o A7 CAD, CAE, CAE
Youssef
(1991) . Xﬂi_ CAM, CNC, Robot, AMH, DNC, FMS, AGV
o YT SFMC, GT, MRPII

(5)=7(1999), &4 2](2004)°1 4 <18
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54

Y. AMTY

wjr
)

o

ey
N

el

ol HAd= =2 H&

Fo) jgaatel of

=ske A3

B

Ao
it

|

5

of 87

=]
=

Al dd€ Arkr zglo] ZhssiAl HAh whebA Azl 2~

0y

o|

wol| A WEE 7lA ghon ol#d WIS

E oy 3
2125 3ol A

S

3

E
=

2]

?:51_

T frdAEsEe W] 7]

A ZA]

=
—

Fol AMT= gl

S

I} Bl

=
(e}

o}, Goldhar(1991)

A3kl

<E 27> A53 Az7l=F AMTS S48

—_
~ %)
m ™ 7 -
= o e s
Z Ty Rp 2 @_
O Ne 00 T 3
< v ar oo =3 i
Tm e W vow Ng =
SIS _od T T4 Tk %
“EXCRMREE prRlpiREE
R T T - B
W R ® T M R R
™ OF B HR 5o ™ A M| < Mp e %o B R BT RS of mp
AT W N Mo T | I ] & T o T W B AR N
[ ) [ ) [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
e
of
o &
<y =3 N =)
N i TE P g D
M ldo | gy o woow ok pw
MN " 7o o of I W e TR ol N
%%ﬂ%ﬁ%%ﬂ% o R Fhithg
7 7@1@%1%%% Hmoﬂe%mozﬁwﬂwwﬂg
TR AT ROR W g MRy R
XM BT m R e e £ T o e e B0 o) RO
FHEEMDIINT|IAT N RMHE KT T
[ ] [ ] [ ] [ [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
T
%o = wjr
Hr w <]
7° ™ cl
T N
T -
a
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o AMTY g adst 4Fa4

Kaplan(1986) AMTO] FAREA ol SlojA Fefe} 2ol w=Ful bzt Aauzta,
TEFTU S 22 APAA AFH A e FosAR AFe] FANA, 7Y
=7, FAANE 5 FIAQ A7 H Axdva F=Eskdh B3 AMTEY

of W&l 7ld) 7hedt Eabe vlg tgashy] witel V&9 FHAAE the #
F 71l AAE dov AA AFA/MAFE a2 FEIbssthal 59

=N
A71E ZAge dom, olfg AAHS AMTO &34 AMEo 2Ry IA
He 97y 594, A8(dependahbility), #Z, FLo  WE  d3A
(responsiveness) R 7|&8Al T3 28 oy ApdolA o A el Aot
3 Rt AMTY A8adss 244 AR ddsts AL T Aol of
Utk S g340)1 152 5388 AMTS] 2 Fol 832<1 A&o] o841,
AHEALEC] S EUESIA . AEE =4 738 Eate] AR AXY
HZ o]&3dtr] s AMTY A4 SeAds o2 ZAAgo] ofrlstes &4
2 o wE zzWge FHE S5 Fotstelop gtk o9} #HA3|
Transfield®} Smith(1988)= AMTE E3sle] A3Hoz Aga7] AaAxs A
A, 714 A 2 244 A T A M 8% AYE BT Agsth]
s FHstolof dthal FAsglth EgF Voss(1986)= ]9k Akt

A AMTS A28 Fa2 98 A FANFS /1% 24, Asg 223

AMTe] 43€ 8 7 5o Be A7 FEHoR T 747 430

A Al8FAL A THBessant, 1991).
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=

A, 7]

3l

A

"W e ~ £ 1
du oR ™ = o= 2 o
= X Jﬂwu X0 ! ™ W MO
o ok %O o m.ﬁ/ o w o W o
o " (T I
\m_h —_ ﬂNU MM m; /H.\ ﬂwﬂ M o ﬁi
T iy R
%O = T H < HE i W 0
= o R I N
— AR g S0’  ERY
N ®m < < 1m = Um %l v <
= i
R o N N
_ N n N~
) WE ~ W R h A M =
‘mnnM oo T hln_,l o o e ° 'y
il e = T e 5 mm
{ - e g
o T T Wz BT
RERAR AN ~ =2k
. = ~O = =
B wow S WL m
—_— ~ Onﬂ J}wO \WH s ot
R R ANOR S T A
K \W lv_Al Io) N Gt ﬂ_mo JH %0
N N = ny T l,LM,M 0 Gl
Hu,r WM e el o) B i & 53 = Mﬂ
= ot o W o8 TENL AL St
o = W DN iy o
Eize f EZauscfzs
o sl S X —_
BB s T g @y
P2ES 2 EeEstis
.y . (e o
o o N oy AMA T oW T m o
T o B Mo w T R oE

d

%
o

<

Elol] 9]
_31 —

3T
T

g

=

=

HA HH o]
el <27 23> 72}

1
H

ekt TElan AL A8, A, A ol AFE o

s &

5



k! Gkl 5%
t Robot GT L CIM
NC FMS
AS/RS
—CAD/CAPP
MRPII

<19 23> AMT9 44

A Merideth®} Suresh(1986)= AMTS] E}F4 H7IWH o= 3704 &+
A, A A A (economic), w44 (analytic), =4 (strategic) w21 WH
& AN, A (stand-alone)FH 9] A§ T EAL F2 B A
g wASE AonE, vE AAA olele el |t s 3
712+ (payback), ROI(return on investment), IRR(incremental rate of
return), MAPI(machinery and allied products institute), NPV (net present
value)¢t 22 AAA 4 o] mEelH T2 ARREHE 7IHE 7]

I drbEelth ol A A (linked) ® Al 2FS ASAHE, 94,

% 2 (sacred cow, operating necessity), d5H(0-1, 7F=%, AHP),
(45 AFH, goal programing)s ol o FH: B2 AFUL

-1
o FeAA AL Ao A] wel AbgE = VMo AHPE 5 7 Sith



1
o
ek

785l =

o

72
=

ARA B

=

S <9 24> AMTS H7hH

AMT™H 7} W

|

e payback
e ROI

e IRR

e MAPI
e NPV

|

%4 Fo4
o A1e %5
R

o A I

T
|
\ \ [
AAEN  EEBNOEN  qupy
|
\ ! ‘
H] 4= 2] A ZeE Zzag
| | |
e Sacred cow e unweighted e Integer
e Operating 0-1 e (Goal
Necessity e unweighted

<a¥ 24> AMTH7ZIEHY =57

e weighted
e AHP
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M. AHPY o] &

1. AHP¢ 7} &

A
=

ol

-
o

¥ AHP(analytic hierarchy process)

ks

bS]

Thomas Saaty°ll <]

A

-
o

T

& o5 o)A AR olth AHP

1] 9

12 3]

bS]

A AR TAE

ﬂ

g

o

i
o2

I
pu

mjn
==
Hr

o}

)l
==
o
;OU
i

ofy

A=
T

EREREREEE

1

of A

Kol A, o150 A HEEERENCIAL ZURE R A 7 212te] 7]

Els

%}

e

—
file)

# 9l

1 7] o] AHP® 1 &

S
il

o ol& A3}

7}. AHPY ¥

3
pl

b o2 )

82 9

12]o] oleke] AHPS] A

o
2
1t

SRR

4744 €] 7]

o
1=

=

AHP

Fa Aeh(ETE 9] 2, 2003).

g ves

%
@

2] 1. 944 (reciprocal)

[~

o
2
1t

Heng AAo v

3

2719 %

FAS Well =

A 5

3

Dz

—
o

g 2: &4 (homogeneity)

!

@
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Brta e FaEE Agd W oA Azl FHE(bounded scale)oll 2]3]
xdsofof gtk wekA TS AF el sle 29 HtaAE AXo] A
wek u 3 Hrlesrt OB #@rieswy FIsA Fostus 2EE
slch.

@ ¥e 30 F%4d(dependency)

K

lo
S
>
I
oxl
lo
i
)
o,
e
<
53
W,
ok
o
X
ol
o
fr
4
oX
i
L
ol
—H
BN
k1
N
LR
e
2l
ofr
ol
Ty
e
ot
ofr
ol

U Aduagd Y 719 F3

AulasiEe] fJrie o] tEAE FAGE WHdde oy 7R 7F ARt
o714 = If-A W (eigen-value method) 2} TtAF o thale] Arsl7]= g} W
A gonl g e Hrka ol ek Ao hEAE FASE LA st
of dolr} o714 W7t AH s Fastes FrAE Ain g E e o

ki
7oA i(i=1,2, -, w8 WA TATA w,.(i=1,2,,n)E APl AeeA G
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Atta 7FAEAE 28l Bk a7 , 00 AU ndE oS ge3) go] ¥AE

712 3HA}

1 ap  ap 4
as 1 azy Aoy

A= lay ap 1 - ay (3.1)
Ayl (/2% a3 ].

B E 47F dAgS FA8H] A AivadE 49

AHPS] 954¢] 9o ola] theo] F A4S PEsfelof Hel,

o
B>
e

a,—,-zl/a/-l- (i,7=1, 2, -, nyi+j)
a;=1 (i=1,2,, n)
o]zl 4@ AHlwPA 49 A& g, (i, j=1,2, -, mE AB2)E o] &

sel 78 4 9

ay, =pilyr LN 1LENE. 7 (3.2)
2(3.2)& o]gste] A@1S A wgE 49 U 4,(i,7=1,2,,n)
2 wgeY AG3)% 2ol FAGA AL 2 AUMEALE AL
% 9l
1 w/wy  w/wy o w/w,
Wyl wy 1 wylwy - wylw,
A = |wy/w,  wy/w, 1 o ws/w, (3.3)
w,/w,  w,/w, w,/ws 1
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o 7]14 A(32)S W Lo A8 o

tjo
&
32
o

ayw; = =1 (4,i=1,2,,n)

iwl_

9l AolA AR 2 oA, 7hA AEAR uole] A BE G

[e) [
S AdE F U

Ho
1>
lo,
o2
23
9,
S

il
K
QL
9
o
o
QL
=
v}
dlo
lo,
>
@
B
il
ne
rir
O

n
zldi/w,' i Wl (Z: 1,2, e, 7’1)
=

HEGAE ;o skl Eo 21 Tgol urle A S d=n
AWt QW B 4w, - nw;
Ay W1 + ApWy + ot AW, = Nw,
@ w1+ QoWy T ot AnW, - Nw,

B

WA Fes EAT 5 Utk

Aw = nw

(3.4)

A7 w = (w, wy - w,) O1ZHL Aostal 9l WA 4359 &2
o)==

(3.5)

A (3H)E wEetE 27 4,8 AdvludgE 49 X (eigen-value)2tal &

atal, e B ALY A w,(i=1,2, -, m® TAE 99H w(x0)E
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Ao g A9 Brhesel U@ AFA ML B

Agrjgste] ol 2ol ofghd A FgAR 49 BHA ) S A5 B
A7k EAlde A4S AU 7 Bk oA 42 AgdEe] AouadE 4
o) AHAE A N, -, A 018 B T F @A) et

|A| = )\1)\2"‘)\,1 (36)
A = N+ Ny + o N (3.7)

71 trA = ay + ap+ - + a,,°1™
n At A E Aoul g 47 HAsHA A
A% IfA FoA A LR A E e 2, AR FrE AR
oA gtk AHPY FA A6l Saatys H7F& A< AdiHlas S8 73,3 A
AgEel AdEudE A9 o IfraE o3 A5t dokn 4
wrebA] of |, ab Akl AujulasE A9 ) 1FA|7t BT AW o] 4
3

HHlngd A= ek dadS 2t

o
A
rlr
o
o
of
=
=
El
OEI){:I"
e

ol gl A BT AE 1Y
B o Aol Ao Ga vk st 2et AHP A E B} A
Wdd 49 ,le) Wbl A8 AA AEANE »2 & 5§
2ol Brhasel Al oa $ag dugel ok AdWndL 48 T
7% glek. Wb AHPl A= Al mad 49 2 Brkazel g A2 1E
AMY & REI ZF Jrtess AdHlulste 48 Aduugd A& o]&s}
of Ao Aol wHA A, B FHF AYLYL A9 Brhore] hF 7HEA

WE 38 A(38)2 ol el Fa.

A= N__w (38)

maxw
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AEYANA AFANE 5= m= (B, wy, -, @) oR AdMEAY A

o Hrtazel it 7h A M o FAHA ot o 7] Frhao] BH| s §3

Ao Aupmudyd AN A9 A A a9 Ao HSHE I

—_

AWE 5% FaHs Wl st AuER S
e

o g Adulade) 1FA e

RO TAE 1) THAS 5 Ao o3 Fac,

Aw= \w (3.9
ABYANM = 0% st a7k HARE o] d= Fovstez 3+ 02l 3

g ook Bk, o714 H(B9E AP el G103 B 4 17D

WS Qe

(A —AD)w =0 (3.10)

A(B10)1A 1= 2 A EeH R o= EE A7 0% ATt 490 &
AE 2 0= (0.0, .00 AGINE G AG1Ne] BEE 1 3 « 02
3|71 EA gt

| A — M| =0 (3.1D

21(311)S A9 A A (characteristic equation)o]#tal H21 21(3.11)<

o 21 s 43 2o
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ap—A ap A1y
—~ 2 ap—A - ayy
| A— Al = =0 (3.12)
Ay [42%) ann_)\

o714 A(312)& &0 221 o= Aol &S A Aoz 2(313)3 2 F
7} ¥ o]Z A9 1ft}a2 (characteristic polynomial)e]2kal F-Et}.

FO) =AM = (=N +b, (=) " "4t b (N +h=0 (313
2(313)9] A g2 Wolof e AFEEE JHARE o5 Y AFiS
N (GG=1,2, -, n)BFL EAISTH 2(314)7F A Esrh

FA) = (A= Ap(A,—A) FEL = M) (3.14)
dugoz Auladd 18 A5 40 ANE 19 1KY )9 A5

® S7FER f(2)
o] HEBRE IfAE

09 A5 et BFAE Pl BHLS AN ofHw
FakE T2 el e
olAl 4B14)9] 49 nHFUFAE FoiA & 19 LHA N (i=1,2,, )

FolA 7 2 @g n,, B3 sk old A

max

{

mm

kel 271 Auumad Ao

Aagyt Aol e} depdnh A7) ek E oolgstel A o HeHE

max

max

AEANE 38 T 2o s AGI09A adA A, S BdEE 4315
s de=th

(A-N.Dw=0 (3.15)

HEI5OIA [ 7 BelaEeln $ue] guEE RE 947t gola A7t

A AHE =, 0=1(0,0, 0 ° BEM HE15)= 7 FrELa] AR

n
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TR WAFTE (=1, 2, w wM 12 AFEA Aotk T 4(3.15)
o el 1A} A AA L 12k F&Holn Jo = shte] WAAS Arsta o
of 7FgA19 e A 10] Holoprt stu R o] & yEhl= 2(316)= F715H

AN S 2o 7oA e Tebd "

'7;)1 + '1;)2 Lo };)n =1 (3.16)

VA MR WHAW ] o) A A9 Hrhare] AEA MY
2E T8 A% A add 19 A5 48 1HAE T S oY
A ek o1 mfAEe) vste] A A9 Brkezel AEA W

wE BUHCE g7 72 F A= A diate disir| = drh

(2 APl ol Al e] 74 A g

of7IM= vl g Ee] uak AWPLel|Fa pdsta AriragE A9

AR AEAE Fae 448 Adalm @,

O AR Ao 4 Ao Aad He el e 2 ol 92 § 4=
23173 o] TAIE 4= 9t
t; = anai/ (7=1,2,-,m) (317)

~

@ Ao id 92 5 8 79

W, A1) 2.

lo
o

vy = —E (i,j=1,2,~,n) (3.18)
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A 318)el oaf ezl FE 5 AR e (pxn)VES ArstE A

H 23 & (normalized pairwise comparison matrix) =< A rd L

(normalized matrix)o] &t F2t}.

@ Ay usd 49 Frrasre FEAHNE 52 Fal7] Yete] ATskE &
dumgee) 7 Bel Aae B Teth o714 FiraE Ao aga
o ;3o Yrel o] HWHS 7

Atk

B AW 5 AB199 2ol T 4

z

w; = _l:znl)l'; (iIl,Z,“‘,%) (319)

o AA P 57b AU EBE A Hhas (2 HEA (weight)ol o,
714 3 b — 1] S, WE] G = (@, Wy 2y 0 AWILAE A9

A7} A

AHPellA = B7haase] Aouag gste] P7tane] 4

FAsto Aol adEe 4T 5 Ak gl Atk

o,
N
Nl
>
lo
o
eicu)
K
N
1>
o
g
=
oft
o
fr
N
e
2
[-'O
s
i
-3
lo
:?L_‘,



)
o
fru
i
o
ol
2
o,
N
fo
B
N
o,
N
fo
[
s

o

2l o8, Wk s = WUk
2 piu 3 TSt s, Frhe A = BUFRA pRBY 23 =69 T3

TLEE W7t w ofs} 2 duAo] edstA AAX ] oFH 7] wiel iyl

o oolstel At Adu g 49 A0S ALe] 98 SAL PHel sl
RS2 shap Aol Bgel = EMAS L o U B ;o) 4
4 a5 344 5,8 F29A@2008 2ol 4% + At

a; = (1 +8)w, w; (3.20)

W

9 AelA 94 o5 Auas] Hwe Aolwne gy el e Aekn
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<E 4.8> AzAHHH | th3 BT FE7IH] Aonuyd
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A z4 344 |CAD/CAM MRP2/ERP JIT TQM TPM  7}sA9H
CAD/CAM 1.000 0.782 1.195 1.209 0.902 0.198
MRP2/ERP 1.278 1.000 1.527 1.545 1.154 0.253
JIT 0.837 0.655 1.000 1.101 0.755 0.166
QM 0.828 0.647 0.908 1.000 0.748 0.164
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CAD/CAM | 1.000 3.997 4000 1205 1647 0.340

MRP2/ERP|  0.250 1.000 1001 0301 0412 0.085
JIT 0.250 0.999 1000 0301 0412 0.085
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CAD/CAM |  1.000 2.955 4187 1420 1.734 0.350
MRP2/ERP |  0.338 1.000 1.417 . 10.481 0.587 0.118

T 0.239 0.706 1.000-  0.339 0.414 0.084
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