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Implementation of Concurrent Engineering for Large
Assembly Design: Part (II)
— Development of a Digital Mock-Up System for Reducing Design Changes —

Yoong-Ho Jung*

ABSTRACT

In the development of large complex assembly, most design changes are from the following rea-
sons.: 1} insufficient consideration of assembling sequence of downstream process. 2) interference
and fit-up of related parts. 3) initial design changes which are not completely resolved,

In order to reduce the first reason of above, the assembly-centric modeling methodology was pro-

posed in the part (I) of the thesis. In this part (II), a Digital Mock-Up system, which is a tool to
build a virtual mock-up in design stage, has been developed in order to prevent the other two reasons.

The system can build a virtual assembly in various ways as followings.: 1) assembling parts
which are located in user defined envelope. 2) assembling parts with the specified disciplines. 3)
assembling parts that are selected in the part list. It can also make an assembly by the com-
bination of above methods. In addition to that, it has the functions to read/write the virtual as-

sembly and to explode parts of the assembly in desired direction.
With the virtual assembly, engineers can design interference free parts without making physical
mock-up. The system has been implemented with Oracle database management system in CATIA

environment.
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Fig. 3. Release process.
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Table 1. Part Table
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Attribute Data . Attribute Data -
Name Type Description Name Type Description
COoID Char*08 Part 1.D. COID Char*08 Part 1D.
. Component LD. of the Component LD. of the
COMPID  Char*08 model in Part Table COMPID Char*08 model in ‘Relation Table
Naze  Char16  Part number COLLD.  Chart08  COID of one of child parts
PART_ . COMPID_ COMPID of parent part in
NAME Char'16  Part name PART = P08 pART Table
REVISION Char*02 Revision pumber of the part PM(1) Float
Current state of design pro- PM(2) Float
STATUS Char*04
cess (WRK/CHK/APP) : Elements of position matrix
PART_ Part type (MASM/ASSM/ PM(11 Float
TYpE M oomp) (1
PM(12) Float
DISCIPLINE Char*08 Discipline name
MATERIAL Char*08 Part material
Table 4. Mock-Up Table
Attribute Data L
Table 2. Model Table Name Type Desctiption
mt:e ?;;‘; Description OWNER Char*06 The owner of the Mock-Up.
ti
COID  Char08 Part ID. REAL Dae Sﬁf{augn date of the

COMPID  Char*08

Component LD. of a model
in ‘Modet Table

MODEL_

Model Type (SOLID/DRAFT/

MIN_POINT  Point
MAX POINT Point

Envelope coordinates of the
Mock-Up

FUN NUM  Int

Number of disciplines of

»
TYPE M08 SURFACEMESHNG: )
MODEL_  Long .
GEOM Data Geometric data of the model
M]g)EI?NB;‘_ Float Density of the model
MIN_POINT _Point  Epvelope coordinate of the
MAX_POINT Point  mnodel
VOLUME  Fleat Volume of the model
WEIGHT  Float Weight of the model
CG_POINT  Point Center of gravity coordinates
IXX Floal
IYY Float Moment of inertia
1ZZ Float
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Discipline list of the Mock-
Up

FUN_LIST Char*80
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REF_ Int types of the Mock-Up
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Mock-Up

Description of the Mock-Up

REP_LIST Char*8D

DESCRIPT Char*80
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