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Implementation of Concurrent Engineering for Large Assembly Design: Part ()

— Assembly-centric Modeling Methodology as BOM Structure —

Yoong-Ho Jung*

ABSTRACT

Most design changes are due to interferences and fit-up as parts are assembled if such a large
product as an automobile or an aircraft is developed by many concurrent engineers.

In this part (I) of the thesis, the assembly-centric modeling methodology with CAD systems is
proposed in order to reduce the design changes. Unlike part-centric modeling method, a part is
modeled with its own coordinate system which is used in downstream process as machining and
measuring. The part coordinates initially have the same orientation as its assembly which is prede-
fined in BOM (Bill of Material). Then, the corrdinates origin of the part is moved to its location
to be assembled from that of its assembly coordinate system. To implement this methodology, the
position data of the part w.r.t. its assembly are stored in a database to build the same hierarchical
assembling structure as BOM structure.

This modeling approach has the advantage of reflecting asembling sequence, because the process
of positioning parts is similar to that of real assembling. And with the method, a designer can easily
adjust all of the part positions of an assembly to resolve interferences if he modifies just the coor-

dinates origin of the assembly, which results in moving included parts and assemblies together,
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Fig. 1. Design changes with sequential engineering pro-
cess,
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Fig. 4. An example of assembly structure for an aircraft design.
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Fig. 9. Database design for assembly modeling.

A Key_id grel F-3tnz} 3k HE2] Key_id
3t P39} & oA Ae] P& A o] o] Parent
9] ‘Key_id'gkl P13} ‘Position Matrix’ 22] Zk[Ps.)
€ 713 b 2 o, o] Hle|EE 9l
S Al gl 71t ol P13 2L Key_
d3& Ze F84 82 o}, I o4 Parent'9)
‘Key_id'gtl P02} ‘Position Matrix’ 922 3P, }&
719 8) Fr}. o)} 22 3% Parent ) Key_id' gt
o] ‘NIL'2l %71 & d7=] vHa’ict. 2 o 7|
2 A fEYLEE, obd 2 (23 2ol 7[4" ¥
#28 F3d T 23 A POl s HF DE

FZCAD /CAM#¥A] =54 A2 Al 2% 19973 69

P3e] A 427} BelAed), e F
ZYAE 2 AN B F 2l
ik Al 9207 2 P3e) o) #1207} Deh,

[P30] = [P11] X [Pye] 2)
5. 4 9 =
G& AARATE S0 Nl Ao o) = F

F7b e 1A ZRAE ALY o, $AH vE 3
48 A A £% FAN) 2R TelehA £



FEF7E B 234 AAE HY FATH 7 Pant (D) 101

oz qlsh & 4A W3 248 HAsE TAR
o] A7)E At & 974 (Bl ol FAH
+ #73317] A3, 3 Ak A wbiE A
2 BOM} A 2304 2493 & A%
Art. 2 22HQ EE, IEY 2dYvhe @8,
F4& A ZhTEE AL 7|EoE wyYy
312, °)& BOMe] £¥ F3of qe} ¢ 23 A}
HE2 A8 2-5s HHE ol FAR: Fle]
o} o] & FHElr] M, FFE YA Aue Y =
HAlol iR ARl f1AF dehlle §2] du
Fel3lw, X BEe BOMo we} 4¢) =4 &
o o3t 93 o =2Y2g A sl ARG,

olaidt YA mgge g dASH, AR PARL
oA oAl SAsA AAE APsHA &
ek AR GAE ¥ PA Hd JulE 4 F
2 BBl o HolEe) A% Ay A yaleg
At e Ao aled, olaid WAL & T
Aol 28] ¢ 9 QWP AAE 217t
A9 A7) AT ol gl B2 YAHA 2
o] ASA| "k & el At A 2
3 AL A E st A2 8 BOMS =9
oA w2} Bl sdeng, dFe] s
Ao she 3o AA BES 2¥ske FAH {4}
3te] 23 £ME G A AYHEES 3=
A4E& et

=4, 4AE AYPske AN 2HA 292
212 3ol Roj3lc}. Aot A £F we UA ¥
o] %3 F-F w MY Y& B sHe
o, Ald 24 29y e GF ¥ ohe
=34 G2 1K A P Tdstr R ol
AA 43S B AR g s A &
ok &, 249 #HE o] YA o|F3H 2 ¥}
$o} B 4F3 29| A7} ¥4 ol 5E R,
ZH & 9)317] 9% 34 el Z]AARYE 31y
Ao #gsle 850 HAF ofF3td AdA WA
< HA3g 5 olvk vlebd T FYst] 4A
e 313 2 A A E T gy T3H
o2& A WY AA NG A D& 58k

A, GF 2l 84F 2. 71E9) BF
23 5o YAl YAABE FHs
shte] dlole] R Edcl 22, AUAY YA
2gle REe| el XA E £esln,
FE9 54¢ A Jehile AR mH] Fo o
3 HAL Pz AMEEE Yl FEsi ¥
e oA A B4 AR E dY 4.9

o] I E ALY 4= <l

A 1M 2dY P FF 23y gy
o dlaf Arle} 2 ABES PR, 2 2R E
ZAFs e Ay-Ee] it 53 Ad 44
Y g2 theo] AAAp) 3L #5582 7R
HE ZA ZFAFE LY o 2o} AAHe)z K
#Hel AL 4 HXg, 2% Ay AFe A
o] 7 7hA] A WAE MR @2 A48l 2
ANE viR, s AL v$H 71E wy
B v g44dAez Brbesiddh A dAelA
€ & =% ()" A== Al2g0 4 o
8 2R A el Qe i3] HE AJE-E T
ol et

=E4] (MEelE, &2 (HHM A =
Wl uhe x|Wsly, 2] FAA FHe £3
& 43 ook e #H¥ S 3)le Digital
Mock-Up Al 2482} At A7ishch

= 2

2 al3= 5 IBM, Dassault Systemes(Z)9} F
Fo2 faxelch

&g

1. Boeing Commercial Aitplane, B-777 Preferred Pro-
cess Overview, D928W108-R1, Nov. 1990.

2. Park, H., Conru, A.B., Cutkosky, M.R. and Lee, S.
H., "An Agent-Based Approach to Concurrent Cable
Hamess Design,”  Artificial Intellegence for En-
gineering Design, Analysis and Manufacturing (Al
EDAM), No. 8, pp. 45-61, April, 1994.

3. Cutkosky, M.R., Engetmore, R.S., Fikes, RE,
Genesereth, M.R., Gruber, T.R,, Mark, W.S. and
Teaenbaum, J.M. "PACT: an experiment in in-
tegrating concurtent engineering systems, Com-
puter, Vol. 26, No. 1, pp. 28-37, Jan. 1993,

4. Boothroyd, G., “Product design for manufacture and
assembly,” Cotnputer-Aided Design, Vol. 26, No. 3,
pp. 505-520, Jul. 1994,

5. Sturges Jr, RH. and Kilani, M., “Towards an in-
tegrated design for an assembly evaluation and rea-
soning system,” Computer-Aided Design, Vol. 24,
No. 2, pp. 67-79, Feb: 1992.

6. Hsu, W, Lee, C.S.G. and Su, S.F,, "Feedback ap-
proach to design for assembly by evaluation of as-
sembly plan,” Computer-Aided Design, Vol. 25, No.
7. pp. 395-410, Jul. 1993.

P4 CAD CAMES] =27 A2 A 23 19974 6%



102 A ¥ 2

7. Li, R. and Hwang, C., "A framework for automatic
DFA system development,’ Computer Ind. En-
gineering, Vol. 22, No. 4, pp. 403-413, 1992.

P

1983 SAbieba 7] A A st At

1990 A-goyeta 71 A At

19933 A giHR 74 AY g ukap
1983d ~ 19883 AMA 3T, W)

! A7
1993 ~ 1996 ARTULE), Y25
Fu74
1994 -4 RpgET SIATON
ES-23

¥4 o} : Solid modeling, F.E. Mesh
generation, Rapid prototy-
ping, Concurrent Engineering

YFCAD CAME ] =3 A2 A 2% 19979 64



