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Abstract

CAD/CAM program developers have made substantial progress in enabling engineers to
design, analyze, visualize, and simulate the performance of structures and systems. Many
researchers, however, agree that there is still a way to go before the existing commercial
computer software can be used in ship structural analysis to their full potential as solvers
which can identify opportunities to reduce man-hours and cut costs. CAD systems used
for these works in ship yards are general-purposed and not custom-tailored for ship
structures, which force end-users to do tiresome and routine works. The new preprocessor
"MeshGen” announced in this study can load several ship types and user-friendly generate
their FE meshes employing the object-oriented approach based on the parametric and
top-down design. Also “MeshGen” reduces dramatically the time required to prepare CAD
models under window-based environments on desktop personal computers and makes it
much easier and faster for end-users to change topology and material properties.

.M o #4, AiAEst S deAolsta AUF W

AAo] glsicH1~8]. o]2ldt CAD/CAM#E-o}2]

A9714S Computers] el sje} Fual AL 4 AP Aukel ZA 2983
xalxo}.% 5—}93\‘:].. _\:?'—_—5-] CAD/CAM—E—OHE 7]7_1]’ 7‘.1 '?‘94 zé@‘, "gﬂ"&‘:‘l} %Q—q iob‘o]’, H]‘g'g] @71:]‘

2 ER 3332 & nE Teyolo AA T2 < #4872 ghE Ao] ARAlelet ey 99

© SANEE FEALDTEY
e AOHBTAF 712D P4, AT DA ARG S5 AR
wen QPRFAF 712974

76]* . ‘/\;:—iz;_i_** . _—"L:]_ug%* . _/g_zﬂog*** . 7‘:}%_%*** . o]za]g*** . 701-1%*** . ‘ﬂ‘ﬁ'ﬁ***

ot ol & ro



A3
A

SEFREL
Z2e N E Bf3ta ATz A
284 sdAAAE B 4o PulE AL
I gk dwtx e g 2y Fx AA =Hg uig
o2 w748 CADAAHE o] 43l meda=igl-s
gt oldl 2y 4 Mol 285X E A7k
BE 1~3MYejgie 21 Azke] Ha3ls o] 7|7}
o] o] mdle 2oy gieh o] AL A
Al AMEElE CADAlAglo] AlAlFxalA wdg)
Afo] opd W9 CADAI=Hol7] wjFo]r}, o]
HE 7129 CADA A" AHEAER 8l o
3l X F3 Ao 8g g7y gk W
A A)F7A] LR Aduke] Foddw o] Tz
Qs AFPH Z2aPEL 732 =]
ol A4zt AYH FabAy 7t
Az 2 A dRolA shedutx X
AAeltt. 71&9] AF f¥8A dweF
Aol YT Af2eA, A B4 o Fz3)
A SRS T4 27 o] ol A 43|
Hu, Agazedole] FHA8A 2ES A
43l 2142171 A ALY 4 e dHee ¥
A7b QleH23]. w3 Alute] Sty AAE A
FHeaAgAde] ¥R aEEed AlgAst
482 e 84449 43S A e~
6. wetd ‘2L ndIT2 "] s
A Fg AAolc} =7} o]#i CADEZ IS 9
& gsEe Ve ES o2 2AIALY =
VAAY gAtol] A o] © Aeolrt. o]yt AT
zA4 nday z2 o] oA oie ¥
o o 4= GUI(Graphical User Interface)& %%+
AAFddAne] g3hes HHwdzle] g3t
714 & ALl

=)
R
=N
©

o]

2. HeE oLyl
Z2aYel £F

SgerAdz2 18L& Windows9sellA i
Hoo feirzzadida AR dHelHe
FTPE o}&s] PATRANY «lHdolg|R Eoi7}
3 NASTRANS 2 #AM 3ot (Fig. 1-1). ol& F=2
Workstationol| 4] =gje] 7Fesld ¥4 E
dub PCAlM 7hgstAl skl e, PATRANS 9

AYA 2 Aol w7 AT

HAeojel & AFoz AYAsA Foez HE
CAD/CAMA| "l o] dle|el o] 7HgslA 3}
At =7 Class & A4 E FAo2 FAF2=
AAFAR QY T2 o] 753t A GH H

=
Z).

PC

l Mesh

Fig. 1-1 Data flow diagram

Workstation

R |
.. " NASTRAN |

L o ‘r“/j' PATRAN

AAFtdA R o4 A4 ToolZA Ak =2
oo FoEAL 3H PoH7~12]

@® Top-down’d A
Antg WFZ2E, FT7EE,
a3 & F2E9 FAEEE Top-down¥

Aoz Az WA AFETE WA Adsln
2722¢ AYT, BT o159 AVVAE T

este] shelelde WAUcHFig. 5-4~Fig. 5-6

F2).

@ AMg-zl He| At

A sty gle GQUIE o883, Parametric
design’] ¢ AEsgd. dF 9 AAY
Bottom girder®] ¥°17} w}d 7% Hopper plate-}
Hopper web plate®] A= wido]o} g}, =
S5 2d3ddiolelrt sldkd, 2 dlo]e & o]&
st fAbduke] 2y A & 4 = AEA
(Redesign)71 5= Al F3}slch(Fig. 5-4, Fig. 5-8

ESY

® 53, TN ARE o83 ¥R AgulA|
Au}e] Frame# Longi. stiffener®d 3 Alute]
7IeAQl WA el 2y Aol dlF-¢2
Autell AHgEE FAE o529 AHRE o]&sto
e} ol HAARE AHEAE Yike 9§
Aol dog FAE Adsle 7)1Ee]l dchFig



5-3 #=x).

EIES

® AAZ P Lz (3%

3 A X 2
Al mzoadel H40 AA e Ade
o3 2 243 34 72 sleHio)

@® 733 Encapsulation)

@ A B2 (Information Hiding)
® *}%(Inheritance)

® t©}3 Al (Polymorphism)

® B A

® 3] Bgol

FarzaPgdeld AHL3F classe oL
7t} class CPoint_3DE o9} 7ol xyz 3-g
dielel2 7ix)e, diojel & Hejg FFER T4
el gl

class CPoint_3D{

protected:
double x;
double y;
double z;
public:

CPoint_3D{(void);
CPoint_3D(double _x, double _y, double _z);

double Z(void) {return z:};
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class CGeoObject {
#define CGeoObject_SIZE

protected:
char name{20];
int id;
public:
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class CGeoPoint_3D : public CGeoObject {

public:
CPoint_3D  Point;
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class Node{
protected:
Node *_next,
Node *_prev;

public:
Node
b
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*remove(void);

class Point{

public:
double x,y,z;
public
P~~~

double length(void);
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class Vertex:public Node, public Point{
public:

Vertex():
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class Polygon{

private:
Vertex *_QutVertex;
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Fig. 5-7 Sweep of a cross section of a tanker
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Fig. 5-8 Transverse web section of a tanker

djo

(o

o} &2 Web cross section® +% dojr}, o
HAE Adute] Y-S mefsld a7z, Az
A, e 84 59 =4 2 A4 3,
)AL o] &3t FF24E AT 5 IA 8g
t}. B34 Platerlolo $1x8}+ BarQAaEe

3 (Property)& 7] $}ste] w922 H3le
£ Bargd o] &3}

L

£ -[rr At

(Fence)?] 5%

ohg2 23 gwie] el sle HHs ¥
gk ® <o}l Hopper piate®) 7% w3z 7959
9 Barg¥ 7|§2.E 7HFe EabAd(Intersection
line)& A4dste F¢HL4E AR, 28w
o] F419 Plates AMgA A9 =712 /3
A skA &t

=4
845



Fig. 5-9 Hopper plate after division
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Fig. 5-17 Division of a stringer
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Fig. 5-19 Finite element model of a middle
body of a container
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