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Multidisciplinary CAE Management System Using a
Lightweight CAE Format

Byoung Keon Park* and Jay Jung Kim**

ABSTRACT

In the manufacturing industries, CAE analysis results are frequently required during the product
development process for design verification. CAE data which include all related information of an anal-
ysis is, however, not efficiently shared among engineers because CAE data size is in general very large
1o deal with. At first, we represent a proposed lightweight format which is capable to include all the
types of CAE analysis results and to support bierarchical data structure. Since each CAE system has
different data structures of its own, a translator which translates to the proposed format is also repre-
sented. Unlike the design environment with CAD system, many CAE systems are used in a manufac-
turing company because many sorts of analysis are petformed usvally for a product design. Thus, lots
of CAE resulis are generated and occupy huge size within storage, and they make it harder to manage
or share many CAE results efficiently. A multi-CAE management system which is able to share many
types of CAE data simultaneously using lightweight format is proposed in this paper. Finally, an imple-
mentation of the system for this will be introduced.

Key words : Multidiscipline, Collaborative Design, Finite Element Analysis, FEA, Interoperability, Scene-

graph, Visualization, Data Exchange
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Fig. 2. Schema of proposed system and its work flow.
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Fig. 3. The adjusted scene graph of the proposed format.
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Table 1. JTe propesties descriptions

NAME Description

“Jre” Tag for discriminating between
general JT and JTe formai

“Revision” Identification number of the model

“Max_ Scalar” | The maximum scalar value

“Min_ Scalat” | The minimum scalar value

“Yee_Scl” vector type and scalar type

“Time_trans” Time-transient result or not
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Table 2. Mesh categories and name of ANSYS

Element Name(s)
LINK]. LINKS, LINKI0. LINK180

BEAM3, BEAM4, BEAMZ3,
BEAMZ4, BEAM44, BEAMS4,
BEAM183, BEAM189

PIPELS, PIPE1?7, PIPE1S, PIPEZ,
FIPESS, PIPEGO

PLANEZ, PLANE25, PLANEA42,
PLANES2, PLANESS, VISCOSSE,
VISCO106, VISCOIOS PLANE145
PLANE146, FLANE182,

PLANE1S3

SOLID45 SOLID46, SOLIDE4
SOLIDES, VISC089, SOLIDIZ,
SOLIDGS, VISCO107, SOLIDI4AT,
SOLID148, SOLID18S, SOLID1SS,
SOLID187, SOLID181

HELL25. SHELL4L SHELL43,
HELLSL, SHELL61. SHELLS3Z
HELL9], SHELL93 SHELLSS,
SHELL15D, SHELL181

SOLSHI180

INTERISZ, INTERISS, INTER194,
INTER195

Category
Spars

Beams

Pipes

2-D Solids

3-D Solids

Shells

DN

Solid-Shell

[nterface

CONTAC12 CONTACS2,
TARGE189. TARGE170,

CONTAL7L, CONTALT2,
CONTAL73, CONTAL74,
CONTA175, CONTALTE,
CONTAI178.

SOLIDS, PLANEL3, FLUID2Y,
FLUID30, FLIED38, SOLIDG2,
Coupled-Field FLUIDY9, FLUIDS0, FLUIDSI,
SOLIDSE, FLUID129, INFIN110,
INFIN111, FLUID116. FLUID130
COMBIN? LINK11, COMBIN14,
MASS21, MATRIX2?, COMBINS7,
COMB[N39 OOMBIN 40
MATRIXS), SURF153. SURF154

LINE160, BEAMIEL. PLANEIE2,
SHELL163, SOLID 164, COMBILGS,

Contact

Specialty

Explicit Dynamics

MASSI166, LIMNK167, SOLID168
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Fig. 8. Examples of CAE lifecycle teend view.
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Table 3. Implemmentation information table

Category Description
oS - Microsoft XP(32/64 bit)
- Vista(32/64 bit)
Language |-C+t
(Transtator) |- JT Open Toolkit
Language |-C#
(Inter/7e) | - JT Open Toolkit
Graphic Library | - Visualization Toolkit(VTK)
Framework |-MS .NET Framework v2.0
- Moldflow Plastics insight v5.0
CAE Systems | - Ansys Workbench v1l
- UGNX Nastran, Algor, Fluent, Etc.
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Table 4. Samples of results and compression ratio
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Original Data Included Translated PAM | Compression
Product model Type/System Size Data Size Ratio
3D Surface/ Scalar Result (9ea)
Heat Analysis/ 152.3MB Vector Result (3ea) 5.7MB 96.2%
Ansys Graph result {dea)
3D Soli/ Scalar Resuit (12¢a)
Structural/ 58.1MB Vector Result(15ea) 8.5MB 85.4%
Abaqus Graph result (1ea)
3D Sutface/ Scalar Result (15¢a)
Mold Analysis/ 14.2GB Vector Result (3ea) 77.0MB 99.5%
Moldflow Graph result {dea)
2D Surface/ Scalar Resuli {10ea)
Fiuid Dynamics/ 3.9GB Vector Result(21ea) 62.5MB 93.8%
Fluent Graph result (3ea)
3D Assembly/ Assembly (9ea)
. CAD/ 12.9MB Part (43¢a) 0.7MB 94.6%
CATIA Drafiing (Cea)
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