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Abstract

As many engineers and technicians are involved in the design process of large scale and/or complex
products, there are a lot of miss matches and interferences due to designers’ faults and several kinds of CAD
systems. Recently, CAD systems are applied to verify and check the assembly process. Digital Mock-
Up(DMU) system, a tool to build a virtual mock-up in the design stage, has been used to prevent the
interferences and miss matches during precision design processes. Using the virtual assembly tool, engineers
are able to design precision and interference free parts without physical mock-ups. Instead of a single CAD
source, several CAD systems are used to design a complex product. Several organizations are involved in the
distributed design environment for heterogeneous multi-CAD assembly. XML and the lightweight CAD file
are proposed for the multi-CAD assembly. XML data contains hierarchy of the heterogenenous multi-CAD
assembly. STEP PDM schema and STEP ISO 10303-28 formations are applied to construct the XML data.
The lightweight CAD file produced from various CAD files through ACIS kernel and InterOp not only
contains mesh, B-Rep and topological data, but also is used to visualize CAD data and to verify dimensions.
Developed system is executed on the desktop computers. It does not require commercial CAD systems to
visualize 3D assembly data. Real-time interference and fitness checks, dimensional verification, and design
and assembly verification are performed on the developed system. Assembly of heterogeneous models for a
car is conducted to verify the effectiveness of the developed DMU system on the Internet.
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Fig. 1 Multi-level assembly DMU instance diagram at the PDM schema
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Table 1 Comparisons of visualization data size
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Al 20 2 -
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P2 10 1 1
P3 10 1 1
P4 10 1 1
P5 10 1 1
P6 10 1 1
P7 10 1 1
Total 160 16 7
ato] Rzt AFAHY JHAE HolH A
#4L Fig. 4 9] (@9 2ol YA A=~ 70) CAD
dolejet ZHA ZzHe HEAHAA  ¢ojEy
7Hstdlolel 2 H@dt. o] PHAXE XA

AAES Fo) dojr HE T F Y=u 2 Al
AEAu7E Yasith oy, B dFA AlRbsHe
ZYA) s sulole W UYL Fig 4 9 k)9 2ol
Ztztol REo) uigt sHAsdely g g
Fsing BT zZizZldgA S 2 BEEY)
20)2] CAD dHlolg & ¥WE T 4 = wIdAMY
AlFS zHem wgo] JPsd Ao Au Hl43}
HgA|Zto] AZddc)

7189 JHASHoly A 0L zyA 9
7tAE dolgel RFe] JHAstuHlolelE  AlAd Rt
o]7Z% Table 1 & Fig. 5 o UEhd CAD Hlolg|E
HEs Aas Jepith Table 19 Az Q3 2o
7HA g olEe] o] B dFdiA  AEEHE
438 2 ¥ o9 AV|E AXFh YA
TE RFo] gol AgHE A B AT Wy
Hgstd 7 BEo sAlstblolE e XA He
7HA gt ol st wlolelMo]xofA] A &)
ZYA 7 gHolE FE AYEHA gouz 7|E
Wilol] diulale] 2 d) ojdlE F&sHAl "otk £,
2 QAWM R 7123 HolHE ANAGsE F

B =R wWye AA¥NRE FFA O
JHNgtdlolE] wHe Ak HER AFAE Y

$3e AR 32U + U

34 POMoOlMel =g & 22|

E dFe =¥A AR FY WHEL FEY
FAAD ) PAARE Hsld JAARE
ZPTF 2 tg AAEQ AXZE F I Fg, 6 2

NI AT
Assembly “ ~ 7/ Visualization
CADData X7} V4 Data

Translation Server

(a) Conventional translation processes

~ -
VEA}(‘ 20/' o0
AT 306
(10 ,(1? o
~ AN Visualization
o), < \\ 51 Data
N
Assembly ™\ s
CADData >} N

Translation Server

(b) Proposed translation processes
Fig. 4 Comparisons of translation processes

@Rz RE g 2y Ji¥ ziAERE Jehdt
ZPA  HolB2 A9 ZHAY  sREe
ABAAAS vebd 7 g HgEle HEe 3R
‘I gk ‘Higher info’ Qe|AEC Y&} 229 ¢
e dink =0 A A9 Z2HAe] Fo dig
B ol AhAQ AAE “Position’ o AA35ch
Adg zdA o FZ7 Fig. 5 9 (a)9 2ol
3 GAY ASE AnEr 7 2gA g REY
32557 A0, AL, P1, P2, P3 9 A% F Al 9
ABAAE Fig. 5 9 (b) ARA B3 U ol
Aol F ZPAQ A0 = BR BREo] glorg
‘Higher info’$} ‘Position’ gto] @F= x| ok 3%
EAHE ‘NULL #& 9483g, A1 9o B2E
A0 o]E 2 ‘Higher info’o} A0 7} E7]€t A1 9
ZFA]& p2 ¢} P3 o]2=F ‘Link’c] P2 ¢ P3 E
X7t B2EQ Pl, P2, P3 & ZEAQU RES
‘Higher_info’oll #3&tw Link’oll &= 7123t do] ] ¢l
V1, V2, V3 & 71k ZF 2E9 A= FE9
AAmMeEYry F& F3H Ao 9 At
A3L P2 9 d& Eol AYsiY v&x 2ok p2 9
AAE P2 ¢ WEHYE M,,, Al ¢ WEZHS
M,, 281, A0 ¢ WEIAE Fapd 7T 5 ot
a2, A0 9 mlEEAE QlomE M;, 9 M,,
A vEG AN FHGARYY EA &



XML & ©o|43 ol7]F CAD Z YA DMU Al2€eo] A7 641

Level 3

Level 2

/

B P1 Part1

Level 1

AQ 1_Assyl

- "
— OP3 Part3
@ P4 Part4

/‘4—‘,
| ‘\} PS5 Pans

B
> P6 Part6

(a) Structure of the assembly model

Id | Name Higher_info | Link Position
A0 | 1 _Assyl | NULL Al NULL
P1 | Partl A0 V1 M,

Al | 2 Assyl | AO P2 M,

Al | 2_Assyl | AO P3 M,

P2 | Part Al V2 M;,

P3 | Part3 Al V3 M;,

(b) Database table for the assembly model
Fig. 5 PDM database structure for an assembly model
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