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Product Data Model for Supporting Integrated Product, Process,
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The current market preassure of least environmental effects of products needs companies to consider whole life
cycle of their products during their design phase. To support the integrated and collaborative development of the
products, this paper proposed product data model for extended Product Data Managemen (PDM) that can
support integrated design of product, manufacturing process, and customer services, based on the consistent and
comprehensive PDM databases. The product data model enables design, manufacturing, and service engineers to
express their products and services efficiently, with sharing consistent product data, engineering changes, and
both economical and environmental evaluations on their design alternatives. The product data model was imple-
mented with a prototype PDM system, and validated through an example product. The result shows that the
PDM based on the proposed product data model can support the integrated design for products, manufacturing
process, and customer services, and provide an environment of collaborative product development for design,
manufacturing and service engineers.

Keywords: Product Data Management, Product Design, Manufacturing Process Planning, Customer Service

Planning
1A & gz uA AHAAH 3 E7)E e duE A
AAE Adehs AR AIAF 9 B e o] olAa i
A 7163 & AT A Au s ZEAS B = B4 719e] #AE T AF FEFIE AF

A, A,

Ae AF ML AT a3 A =72 dAE) gtk
1970:30) =9 A2 AJAFlog Az XJI* AA A YR

T Y2E, AF & 2ga Ve BAE B
#Helstke AFARE #E(Product Data Management : PDM)Z
AT dAle AARER ok}, A YAkl Ak 7l
71831 3178 AH]2(Customer Service) S Eh 11%0}7] A3
AF58F7] B2 (Product Life cycle Management : PLM)Z
Agkatar ok 2 AF AA T 7] T 7 Gl
3t Al o] Zol A E}ﬂ- AE /\].g(xq]J A ]) }gA]-(ix-])

:LE]_L I M| FAEY ITHCIMdata, 2006). A&

FHTF71Y 8 945 AA Sk AF A7 (Product Design),
74 A A|(Manufacturing Process Design), 12| 3L (112]) A H] 2
A A|(Customer Service Design) & 53 A Ydh= HH A| 28>
7t A ARE et ol& T3l AA ¥7%(Engineering
Changes) S X355 2 A /¥ Z2 A 25 x| Psfofgte), Fgt
39 A AR E neko 2 71 A7) t 2K Design Alternatives) ol
ek 7129 AAA 7HA] Qo] TS B e
HEE A|Fstoof gt

toAFAA - =EE 1w, 660-701 B IFA] JFWE 501 St
E-mail dnc@gnu‘ac kr
20124 1€ 12¢ d-r 2012 49 6 FHE Ha 20124 49 25U AA 3

AN 2B F 8L Tel @ 055-772-1703, Fax : 055-772-1699,

34,



A, T4, AN 2 57
A AE 2 24 B AA, AE =35} AT
A 8] 2 A]2~Bl(Product Service System) A& A ¥dh= HE
Azdo] U3 a750] oFelw gtk e sz
ATEL AE B4, 21 A2 538 A7) x99 BF
Q70 AE AR TG, FHFE) Ao 37 9y} n) L EF
W7}, 28 AA WA A 7)%5E AE3] At feha

A

ol }\13])\2

JHBE B AFgME AF, T4, 2 AHlx AAE
538 A 5h= Al EAE 24 (Product Data Model) = #| ek}
AFA g T do| g A F A AR E ZHFE 7|8 B Al 25 o

xds] 9 FE 2dolH, AF HAE AYse AR
A2l FA 9 84l 7)ukS: o] 2T}, 7]E PDM Al 2~F el v gk
AF(Do, 2007; Do et al., 2008)E AFE A} T AAS
Siele AFAREDS AFsta Qo 1YEE B dF
AT 7]E PDMIA A ke AlF 2 34 A9 5§
st AR~ AAIE AL & F e NE2E AFAEED S
Atett}, 5§38 RS graly] 98t AFE A5 187
W3 FA FFS Ve AFAERYS TG

At A AFAZEDL AJAE PDM Al 2~EH S F3to —TL&I
s, FAE A 2" A AFS FEFoZN 1 FELS

AZ3)

B R A 240 Ae B AT AR R A 33 e
AE, 374, 22 qux A 53 Adehs AFAE
2eS A etait). A 4 e Aetd AEAERD S TR
AAE PDM A6l oA 28-S Aidit) A s A=
AEL &3}

2.3 A

B AT AAE A Y AR A 2Ho ek AFEH, AR
Al2Ho] 718 949l AE Rdl(Data Model) & AStateE
otoltt o] A7 Rde AE 27|ukData Schema), FH
S 9(Information Model), A4 & (Knowledge Model), &2
2| 4] A Al(Knowledge Framework) 522 B 4= it} At d
s 29 AlF A A gsk= PDM &2 PLM AJ&H <]
Ho]Erlo]2~ = (Database Model)S THSIAY, AAE
A3t oheFel 3-8 2 T3 (Application Programs)= AU 3h=
AR A 2H Fldke) ARg-ETh

B a7el B A WA B2 e AF AN ALY
AAE A sk A5 BdS AR ATt Xﬂi AH| 2
Al ¥l (Product Service System)2 7191] AR S 15l
A @5 WEAT)7] 3 A FH AH 29 o] THKim
et al., 2009; Kim et al., 2011). Doultsinau et al.(2009)2 A&
AA S Mu| 2 AAIE F835}7] 913 A AAE Rkt
ANEFE Foto] AAA A5 WL A= g S 2AFSEL
o] 4%E ENE A5 Rd& A Ath A¢E Ats RS

AAE AL

F=AFARRLY 99

*T—ET J A& ZAES Foto] A OB R kAl Rl g
B 7 ok &5k o] A4 A OFO}L AE &
AAOA dFHA 0 2 9T EE V)% AFskA Zska gl
o2 AF AA BEE Fdste A5 RD Y A £ 1S0
STEP(1992)3} Hlw sk Aotd mdlo= §33 3 7|&
A7 AR s glom, A R A DA A
W7ol ] YA gt o] AT} Auls AA FE
ga3g 945 IFstal lov A AR Ao Bast
F9 942 AYslA gorg dukzel A4 I, 181
AMH| 2 B3-S wEA]7]7] of A Jin ef al(2010)2] A=
AF Au2 A28 AAE A da7] fete] AAA, 744,
ag)x IAAY A 275 IHI Activity, Context,
2] RequirementZ 74 ¥ X Zd-S AQkstal 9t} o
AT E AF A2 A 2Flof] B Q3 &5 Fojat 7+
HERZE Fdsted T35 7o, 71€ A4, 374,

T2)al ARl 2 AR e B oS 13| Zshal qith

T+ WA B AtE $HF7] F3KLife Cycle Engineering)
% 7] H7KLife Cycle Assessment : LCA)E A|Y3l=
A5 2| tf gk AF-So|th £ F7] T 8ol & Al A A Al
AF FH8F7] AAE AT =M AFY #4394 868
St e =goltt. $£BF7] s Adshe tiEH
HHHZ0] LCAS ¥331 A 7jd By &0 LCAE A F
ARG, AR B, AR, e #) 7] XH%L%*’FU%Z 7| GAE

Adeity. 28E2 LCAE Adste &%
B2 AALHA AFE, 34, 18
AAE A dgit). 7] 38
LCAE HIES Ooet WHE )
Tdo] FQeAo] 7F2E 3 JTHGlzaebrook et al., 2000). Do
Q011 71&Y AF 2A% 34 AAE Adst= PDMO
LCAE Tdhe Ata Bdls ARkt & =0l A Aljtst

Zde 7] AF(Do, 2011)9NA AoH wdg 7 1 tog
AUz~ 14, B AA WA, 2ela v 3 4% T
B7kE F7ket] WEE AT LCAS 233 5357 %?'ﬂr%
A1 Q8= A5 29 (Jianjun et al., 2008; Yun et al., 2010) 7]
a4 Aulz A|2" 2l Bl Blste] B} S 17

AH] 2 775 of o] AA tietel] tigk 87 HrhE A gtk

A WA FE AFe AF A, 3 A 99 Al 39
Ak o2 3174 MH] 2 (Customer Service) S A FHe A& A&
B2d S 7 dehe AFEolth AET 378 AA ) vste] 14
AMulz AAle H27HA] AR Qo2 Bls WA X
31k 3hA] R YA K] Hammer and Company(2001)2} CIMdata
(2006) Tl oJsted 1 FoAo] FxE o] girh 1gER
QAFN AF AE BdS £F3) &2 1SO STEPS 17
A 2o) gk AlE Alg %53} 350 2 Product Life Cycle
Support (PLCS)E Al 2F8FTHISO, 2005). Do(2009) and Mun et
al (2010) 5% 7] PDM Al 2H A Al gotd 7] T4 =3
T2 1Mo u Muz A AR ZdE AT o]

id



100

il

et

2479 53

fr
in)

I ofy
of

|

a

o

2
o
N, o

il
rlo

o,
o
A
ot
oM Mo
o =
rlo

},

& i 12

Az_ﬁm;

d A9k wlaste] 2 Aol M AQHEE AlFAE
Z:— PDM A2 R E & sHgete] 33 ARl AAS
2 AAE A et sk
A8t e
T7l§ FEY ek
(Product level Carbon Footprint :
At ols

gs .%_13]7}_6’]-/‘ oh;} xﬂo]-g oo
g3} Aul = AA o) S 283z A
374, 283 AJH] 2 QAU o7} @EWQ <
%

rlo

e T o [ A

oft o
N

—
(@)
>
it

ol et AlEE E&@ﬂ%% 1
37 9 37} 71%5(BSI, 2008) S
53 Al Bl 9]l 373
A WA AA S
WS SR AIE,
&5 ode B2 F H& 34 9%
A A A %ﬂﬂhéﬁl tHOJoﬂ AT =EA, EHOJ
H BAA, 334 BrpL 7bsetE s gtk 2dBE ARt
AR Bd2 AF Mul2 Al2ES Adete Ll st
715 XﬂEJJr TAA 741

HO 1

=

ﬂJ

E%lﬂHMéQ%ﬂ%ﬂﬂﬂﬂ4%ﬂﬂﬂ
%ﬂﬂﬁﬂﬂﬂiéﬂﬁ§$%qﬂv1

1?4

341, 34, ARl &

31 AYE L

3 AA 2D AFAREL

Namchul Do

gt AU 8 BojErh

3 AET A AA 1d
71E AF e A AF A o} T4 A A 2 oA

<Figure 1>¢] 250 A7) Tﬂx} ago] AE AAES %A
o]-_TV_ o = /\]-1:]—0] #xq /\474] —3]__]—_, %E]_

AlF AA ZEE PDMeAA ﬂ B (<Figure 1>°1W A7)
FAA, BA, FGR, wolx, a8)a ZY)T FF Abol9
A AF T2 aﬂow Bz 7t AXo =z FAE A7)
FAApeh BA, EER 29 BA|, LR wlo] &, Zd e
Y WAE 19t B8 4 BF ARAE T 75

Ao
=

b

& thoret A7 Axst ¥39Ec a9 717
A dMe HE BF] 7H A7 A E AR DAl oA A
7RyiERo] ejslof kel 2] B 7HAe]
5,0009) 011 EhA vl & 22 300kgCO. 2 A 250 lTh.
PDMAA 34 A dvks a8 5 3499 34 49

N oft
2o

[D:3

o
>

H
(<Figure 1>oll 4 228, 29, 28] AAh) M= RHE
7zt 34 AQele 38 Bad A TR d5&(2H
a9 22 FAPAME IFE 6009/ FAAF L 9),

ZYAIE g3 =)o) g T 7)AI7E A H of Tk
(o9 2x9 YL 10T Azl sEo] A8 HT, AF
F37 et mak JYel Qs A AR 502 Qg
eanlEao] Ao Qi Az A9l A4 Mg Aoz
10kgCO. 9] BrafZo] W), 7 2hd-2 214 th At Al A4
ret A o] YT 1H ool A Ay ZY T} L E R Fgo

AdE o gloh. 1i T A o FF AEREN AN
Wk ofu e}, AlE AA AR oA A W0l Holwks 7T,
FFS uh= T4 ZS 8o 10}1 73t7] $lete] Abg-Ht

L3 AA gt B7F 71

71E AF WA 7H
<Figure 1> Aot AEAZEHAE W2 PDMS o]§  H&olth AF v &L tg3 %01 A 5H], FAH], R =
stof ZheE A7) FAAY AF, 34, AL AHIEE A Uro] A S Sl
i 600%/%2 i 600%4/2 i 9008/
* AZE i BN R A
F7|Z=RK} "“"‘==::::.__‘~ - (5min) (10min) (10min)
\ 7N e TiokeCoze - F15kaCOz  -f 10kaCOz
— *~ _ﬁ%‘%’;’tbﬁ """ HEZRO02 .- “SAph
=25 — s e e eeeeeennnet
500024 / \ . N
100kgCO! ~ Mg s
H5Ce ... Q7 e
H[O] A XY S
20002 50002 N T -
200kgCOze  300kgCOze § RARTN
: r Ty
i 3008/ : ' eoo =l BO0R/E: i‘goo%/%
v v + D
oS A8 wxuaT 27 XA
(120min) (6000min) (40min) (10min) > (30min)
T 10kgCOze 500kgCOz.  f 0.1kgCOz t1okgCoze 1 10kgCO
NE a3+ +AH NEESE]

Figure 1. Representations of Product, Process, and Service Design of a Kettle
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