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A Study on Surface Modeling of Hull forms for
General purpose CAD program

Joon-Ho Lee™ and Dong-Joon Kim"

Dept. of Naval Architecture & Marine Systems Engineering, Pukyong National University”

Abstract

In this study surface modeling .method with 3D curve net is proposed. For
surface modeling, ship hull was divided into several parts. Generated surface was
loaded general purpose CAD program through IGES file format, and the quality of
generated surface model was checked by CATIA's internal function. Lastly it is
tried to find a method for improving the accuracy of surface connection by using
the blending method in CATIA and the result was discussed.

xKey words: Surface Modeling(B24381), General purpose CAD program(#& CAD Z=218), IGES,

CATIA

1. A&

I HE CAD AlAHE dEto] A & A4t
foil HRSE Z2OUOE HU=CZ2H
2oto =L =22 HEZEAUM 018% Y
ICH OIS Z=208e =4 AHUM A0 H
Ol U= g AR BluH MEtEHEZ
2HE ADIs0 s B8, HEZ0 X

= o X0 HT Mo

S4al 2003E 108 14, H01: 20048 18 7¢
TFEXT, E-mailt juno717@hotmail.com
Tel: 051-620-6485

JHEXIZD UCH Ofoll grelf "= CAD
£ ZR2 dte el BE 208

i
HRE o] 21510 2SN 22 B0 A
JHEE ADI=2 =2 =010t B, Jig Xt
et 23 UM MER JIsS8 K HES
[=] o]

et 3AHE HdEE 88 CAD Z2I30AM 3
HOZ FOgHH T OlF SHUTUA B8 I
2

R
®0b OjLI2l CAD EZ2Imel HYHEBRSC
CAD2IRO JIShE BPE 29 4 Wi o

Ch =, 2122 M8 Z280/et0 8k= 20l ks



\l
[0)]
=
A
o
o
omn
A

otH & &40 AL YLD, S0
soig « 9P S0 2L B8 CAD T2 (’
OIA &gel 33Xt S8 E2E 0180t AL
Moz HHE Myol=s 3R }.\_—’FDIC‘S’J &2 =3
E0| et 220 WilM= s=28 358 iK1
D88 It gk [Matd 58 CAD Z2 8
A Mo IFHSIE &5t oM 3AE =
A2 Cher =95 "0 2 RolCh
SX Ao TS S HP2= E8HSE S
(1985), AlBA/YRRA(1991), 24H/222(199 Fig. 1 NUBS Surface generation
2), A=F(1993), HESF/SENZ(1994), EHRI/
USZ(1994), YEH/0IAS(1997). =HHH(199 FIBHAE Fig. 13 201 (m+1) x(n+1)H
8), AIEE S(2000) SOl QoA 8= b UACH SR AP 4, L8 DUFHE LU,
SHXIZH OIE2 Bz H& CAD Z23iM & S G=0,...,2), F,G=0,...,m),
EEF AMBohz NURBS ZECSE HEIGHI ot el 2Mel B:E(corner mesh points) A2
ALE NURBS 2HEZ JUXIGCtE Mar 8% HISZ HE X, Yo, Xone X0l EOIKOF BT}
O AtZEsI0i= S22 2HM0t ARUCE EE (Rogers 1989; Choi 1991).
CAD T2 1H¥E 0|8 88 HE0 et 212 Mero| 3% 2MoH NUBS 2o ®est)|
= B9¥ 5(1995)01 IntergraphAtel && CAD 2HAE H20|8 SHAS Alst 2ES =25
L2780 SEHE 01800 dgs &HE = &g £ 2 HT 3)IZ2 FES L= UE
A AILBE et R0l AL Ol 2R3l Ol2e & ¢aoz U=F M
Z 0= B8 CAD ZEBUMS &8 I SYE AL NBE A2 4 UZE 2
S FIol0] 225 AR gdo JIIEdE # 20| LI01ROF BICH 012 SsHAl Fig. 28t 20|
= G0l thotod 3xka =4S 0l8otd =H HEE WIS M2 6749 ;1 oz Us
2 M&o| fst YHEE NCHIRILL SHLZ Ch HmSH 2O WS HISH 2=0] AlSH MO
= JIEEX(Weight)2 12 &2I8t NURBS(Non - =20l CHBHAIS AEOZ o2 JH*J a2 Ao
Uniform Rational B-Spline)2H2 ALE0ICHOI 5D 242 (12 J|Z=02 LR KI2ES MAS
5t NUBS Zi0le} 38). Mutg Xgst 18O 2iCt,
Z USsH 2HE Mol 828 220 oA
= 2AEQ s S50 3HS MASIACH
OIZH MAE BOIS (GES IIY THOZR s @L@\
5101 CHERQ! & CAD AIAEIO! CATIANIA 2 Ol © ®
dLE dS&ote WEEg "ot el —
CATIA A0IN =00l EHEITE SHAAIZ|D| Sist Fig. 2 Hull division for surface modeling
sigig 02 O Z20E 24510
2.2 &0l B2
2. Niotel 88 =203
Fig. 22l @O &AM U NSES M-l
2.1 MR Il HStH el 20| gete g AHojdE 2F
2HE(Im) SR MHote MAE AHOIE A0 X
NUBS(Non - Uniform B—1Spline) 2SM&2 X KEEO| WA(BOME SAHAROR ETAIR

Journal of SNAK, Vol. 41, No. 1, February 2004



HE CAD ZZ280AM2 S8 ¢lgt 848 Iu5 &

Fig. 3 Internal compartment division

at regular intervals

CHFig. 3). OIEHA Ha" XzZsS
NUBS =0 dd 2EiE Soi =28S LIZ6IRACH

@g FES HAS LA =M 2 22

SHOR oIS MATHH ST

@ P8O YL Heto] £ gEoR et
olg YMAA(0.2m)O2 MASIH MAT HELR
O MO FHT K2HS HHGOME S22S
2 2T NUBS 2SS MA5HH Lt

HEE JlleE d422 R AHOIE E2 4
Ei2tol B12 DN NUBS =3HE A48 H2 =
o EZ S92 2HDF LASICEH 22hA Hermite
2F A8 (Rogers 1989: Choi 1991)

Coons HZE
=2 0|88l ZAESZ NUBS 32HE Hol=
LHHE MLSIAUCE

23.1 d=8229 ANAH

@e REo| BOIg FOIGH| AAHAS A
SEjZO| MEO| TWRSICH M 2 2o
X AHOIME JIFOR 5 AR HAHD
o HUIMZ MAWEOR MISINA Lis

XNE FEOHACHFig. 4).

J¥ 0 = o

Jetd A% 20 A ARIE BHA1s M
S50 2H Fig. 50M2 20} &M 220 &
2E Aol HEA2I0] UEHLIAI SI0H [H2tA AR
g NUBS 2ARSEHC MAn HEW &8 a4
o ZH MAST DHBHOF StCk
et ZMsts =28 H412 Hi15 20044 28

HEN st HF 77

Fig. 5 Triangular patch

2.3.2 AbZE NUBS ZAI2H™

2282 HOIRUA HBH ARIE HI29
NUBS Z2A} RBIE MA5ID| R6IH 2 ez
Z2 =2 SRS MAGl= U0 ERoICH

(1) A&E&E(Generation point)2f A

AH=HE PHcHE 2249 =26 AN MEE
£ SUAHCE LHMAIRICE HIIM AMEE0Is &
el =& SN2 Sl Hloh EAES I8

41

oh

= 8&s 20

tCE,

\/\

Fig. 6 Criginal boundary curve

\‘\./\-\-

Fig. 7 Making generation point

f




N
@
=4
A
o
o
o
HA

Figs. 6, 7 BIAE €240l 24D ASEO0| M ) A o
Ae 22| P52 20112 UCH
(2) HaE =Hol ® @
2t AEE AL D212 172 NIE XHEE oo A N
201& (Tolerance Check Point)2 Fig. 80IA %t
20| AESICH D2l 2+ SoIENIA |2l 24 Fig. 10 Main idea of triangle mesh generation
I HIWetH zEAH2DE 2XSES &t OILHOIH
QIMSICE D2l 2XIBIBLE tEg A & Hiet 20| 0|8 & &S & Hoz AXAPIE
o Ji=E 104 SIAIA JHH Bt= &G Z0ICH
ot HYE 2 ME WEE Hd @ O,
@ 2H0| CHoted 22t AEEEZ LMAIRICEH Fig.

m 10(b)el B ZHAZEDOY @= N2 IFEs

ZO0tX 2

g
iz
[0
Hu

Yol
1o
n

0
KU
>
)]
0
lo
2
I
N

2 HANAMS AIZEEQ ZEEIE EMGHA
®  Generation point .20 FHZAEMAL MEEES HHE

oY oMy ok
= 0

b=

Jy
X

B : Tolerance check point @O @2 nEC2 &5 =t

Fig. 8 Setting and check of tolerance

A2 2 s & HIsA0 SHA0 A Fig. 112 ¢2 222 U306 333t
T 222 AEEo XA Ze I L& Edt (Shading)E 488t £2| 2&0ICHL QLER 82
KA =L AFEEC JHE LXIAIZID| 2o 2 HAapE 220AS A2E HA2E =SHEoHK
grsko| AHI2A E0A JIE B2 dEEC e EiCHst 2401t
ol XI0IPEE dlE 240 FIEC= MAHCHA
EICHFig. 9)

(b)

Fig. 9 Accordance of generation point number

2.3.3 A28 NUBS Z2A=H

2.3.1E9| A2ty HZ2H0|| CHSt NUBS Z2At
Mo J|2 MHES Hermite Coons HA&2r Md
HOIA 4002 2A2H & SO0IAH Fig. 1004 2

ar of Iy

Fig. 12 Shading of overall huil form

Journal of SNAK, Vol. 41, No. 1, February 2004



Cx
2GS SO A MM GO B
= 201D UCH

wy 1o

3. 88 CAD 2o oA

2 AR0M HE& CAD Z2IO¥e=2= I,
XsSXh &3J1 &2 20HiA el AL U=
CATIAZ &HBIIL

1 =339 CATIA Loading

=03 IBE HHAH MEE HA d2o] =3
oS IGES Ity == Eéﬁ%o# CATIAGI A
AN SRACL IGESTHEE2 0lef JiE2l CAD/CAM
ANAEIE AOIOIAM CIOIEH &0l & = UES
St= CiEAQI S-/Ita0ICHSmith 1988).

DWT 44000 MT PRODUCT CARRIER
BP:168m, B:304m D:18m
T:12m, Lcb:4.04 m, Cb: 0.8033

Fig. 13014 2l SrALOI 2JoiAM =B SES
2o = 20 d200 UoiME Blnd fEd
2 JUE HEE o+ UL L0182 REH =
20| O EoXl= RE = g = A/}UT

0

2 0I8ctH 28 FER2 (, Cosxds
Eoif 2UCE Fig. 140M2) =82t ?Jl ot 3
£ =XH2Z B0 240 2jACH

H UE

etxdssl =88 M41d H1s 2004 28

it

HEN 25t o4 79

Fig. 13 Survey of after and fore body by
reflection

Fig 14 C,, C; continuity at surface connection
Unit : m

Table 10IM 2= Hiet 201 8=L0KE =W
210 212401 02=%2 AE0l MUZE 01R0M U2
Lb S0IR0HA =82 HE=R0AH 151 ~ 4.2
mm(Jxl A2 Z20(2]  2F  0.000008988 ~
0.000025 %)2l 2+zE 2011 UL

o [

HoJ

Table 1 Distance of surface connection

PART Gap of connection{mm)
MIN MAX
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After 0 1.51 ~ 4.2

Table 2 Tangency of surface connection

PART |Tangency of connection (deg)
MIN MAX
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