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A STUDY ON THE AUTOMATIC MESH GENERATION OF THE TWO DIMENSIONAL
STRUCTURE USING OBJECT ORIENTED MODELING CONCEPT
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ABSTRACT

Recently many efforts have been made to improve the efficiency of design and production
of the structures using the automation system. But, this work has been progressed as
independent or partial system. And, the study on the integrated system is not sufficient in
application for practical problems yet.

This paper deals with the fundamental concept of modeling system and application method
on structural modeling. At first, the core of the integrated system is a shape modeling system
that can represent the geometric and topological information. This system must be designed
as an open system to be combined with each independent automation system. The appropriate
concept to realize this system on structural modeling is object oriented modeling and this
enables to integrate each automation system successfully.

This concept was applied to automatic mesh generation. For shape modeling system,
half-edge data structure that is being used in solid modeling was modified to handle the plate
structure in the plane. And, to generate the triangular meshes, direct node connection method
was used. And, as a result, the integrated system that generate the meshes of two
dimensional structure automatically was realized. And, programmed by C++, these systems can
be combined with other systems easily and have good reusability.
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Figure 2-1 Representation of Solid Model using Half Edge Data Structure

t

2 =
7z %
YEWE Loop T&E 7Bde] 2 A s Hojof 3t WA, Solide i s+ Shape_Modele] &
T2E Zzte B& 7tel7)lE FaceT 29 AFAZAMY uiE 710 Loop T+Z2E #9 9F
W43, PAHF ARTE AT U B £U= RdoA AXD YW #3199 3P
ARE ¢ ol 7HAR JA gk 2y, VAR o FI = A4 wAA WIFo s En #

of Nxgol FHskuA st B FEE F9 &= Rdo] Bz, A9 A=
4g E4 Face FEU 998 UehhE Solid 292 399 43

-71 -



9 o FA4L e 48S v, R FLe 3 AA Bgez 9 B9 7Y YEd

4 Aste] fith £, £2l= 2de 33 @ Ao 2Agd F sl "ol A¥¥IH
ol gl ©, ojlRo2 sl Edge TEE ¥ F 7o WEAYZ FASUG
o] B4, Edget QAT ol Ak vkl waby wtmAe & 2 748
= geon RN F Az FHE FE Utk £ =89 AT oY@ FSE 2] A
o, AFE "ol gl BF T A9 BEAYD ALHY, YHAE 022 FFHA ok

3. REtes A4S 44 AM2H

FzEY 4882 ANE A5HAA A¥ A F, FRES JSFHC2 AHA@mesh), ¥
&, #¥249n 2ok 2252 A% BASE Aol 53 T2 ANE 9P 2w Ut
W, W4 2hez F2EE AF BASE Adol 4FHe2 SYHYEIY AR u}, 72
2 s Ao galy) Mol oFW HREE AT 4 FuE A4 A7 o,
B =RdAE el DUABAE, Jo8 Yo FHNE AL 440 s AW A
e AHgatch

3.1. HN ody

A3 AZ%(node connection method)2 EA9 74 2 Y AL A dAY o
# APES 9Fsd 228 AAsE A2 vE £ A 4 GAd g o 7pA Py
Qou B =EME Lol6le] Mg AMEE %

Poz A7Y $=
B4 Yehly] 9
o 1 Fo), AT

3ol 44Y HES

AR e APAZITE olu, AAMAG D HASA o £¥H HHe
& initial confrontz} . &t} o] &g confronts WAAAE 7HAe=d], HH
sto] WA A #Eg AXH, R FYE FF30 A5t AA &
AL A e £HAER EAY AAE ZAAA R, 2 AHE EX
Al dAS A2 Yol WH A (interior node)& ARt

EE YR HFo) AAdFIYeH HA7Y dAsor Pt Initial confronts Pl & BH
X Azt MBozRE AFH 1 AFoE B MEZAAY A48 AR AFPAH,
ojgld HE F, iAoz By AEE 97A eiAT JEAdelgtm dkAh ER, initial
confront}e] AAe HAFL A, initial confront W) & FHEL B, o] ¥ AP &AL C
g stz a8z, A Co 94 F initial confront®] WA T 7IEAHe ¥ EHAHI} AZHNE
Ao A AY 474¥ #9945 BYsGE AHE c2 Ak o)y A c9 initial confrontd
olx)gt 7]EM-e Q4sd 2 2AF ¥ A A4TY d9 847 & A AMEHT initial
confront, Y A, AF B, A Cx NMEA HAHt of€A I o] Yol initial confront
= ojAREE % confrontdl EAT, WA confronte]l wAY NEHME oA ¥RAE JE
CEold AEF c2 Zedlo] A28 F322E A3 E A confront, A, B, CE WA
. A&Hoz ol FAHL ESY confront?t W& 7=, confront?} $3A3] flIAE #
7} 847 25 AAREYE doltt, Figure 3-12 oA HAg el o1& e] confront’t A3t
He 348 vebd Aol

a3z, ARAZAYE o83t AAd FIAE AT A$ AHE F¥.Ae FEe v
Aoz BFHolth wref YT HAPF Aztdo] AMHJGH o] RLE FXE FHH Y&
g njE zolth ojRA mgo] EX @& HAY 92F AAZY e AP 222
¥l3 = AL smoothing®l8 T} Smoothinge ©hL3 2L wyog PNl oA 2Fs
we) ostd ST ARFHATA, EA UF JE 449 FAA d&HA, 2 2R 9
g AFE EHRT Y ATYo) o) F= gAY FAFHLE o]FAZ Figure 3-22&

—-72~-



A AFgel dstd R AAE 2 YA F¥L4AE AT 4T ZHe smoothing
E37t ey gl

—

Gven Contour

) - =%
3 - -
{ Initial Confront

l

(2) initial confront (b) interior nodes l

Yes
] —->—-—>H~ID
o o © ‘
p o o o - ll‘b

(c) propagation of confront (1) (d Ipropagation of confront (2) t Greation

@ | ' Conﬁont Ime
(e) propagation of confront (3) (f) propagation of confront (4) (q) General Scheme of Node Connection Method,

Figure 3-1 Node Connection Method & Propagation of Confront

ﬁ

(a) Mesh of Irregular Boundary (b) before Smoothing (c) after Smoothing
Figure 3-2 Examples of Node Connection Method & Smoothing
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(a) decomposition of plate (b) result of mesh generation
Figure 4-5 Mesh Generation of 71-type Plate for Stress Concentration Analysis
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