A Draft of Hull Piece Fabrication Line for Small and Medium Sized
Shipyards by Object Oriented Analysis

M. K. Park® - K H Moon™ - W. D. Kim™

(8 &b
| Abstract 4 AANF ABARA 2 A
LA & 5 AlAed garadele) 7eAY
2. AAH 44HFH 6.4 &
3. AAXF 7y g
Abstract

The production process of the compound-curved hull plates includes hull design, definition, fairing,
modeling, lofting, cutting, and forming in sequence. Traditional fabrication methods and shop environment
caused low level to productivity in medium and small sized shipyards. The most effective solution to
solve those problums is to rationalize the layout of facilities. For the well-balanced development of
domestic shipbuilding industry, it is urgently required to reduce the gap between modernized large sized
shipyards and traditional small and medium sized shipyards in production technologies and efficiencies.

For the efficient and accurate hull piece forming, all information from design to forming should be
clarified and organized in a systematic manner. Thus, management of the information plays an important
role in the computerized and automated of hull piece forming.

The object of this paper is to survey the status of the field, to find out the feasibility and to introduce
a draft of hull piece fabrication line for small and medium sized shipyards. The development of required

system follows the object oriented technology to extend to simulation based system for carrying out
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physical product flow and facilities layout analysis.

It is feasible to operate such a modernized facility for a group of small and medium shipyards who

are unable to have each of their own facility because of its large amount of initial investment and

insufficient work load.
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A AF dolg] AEE 454 "t HZ9
CORBA%9| 4" vEH = A2=g DA
45z A2wL st=de] Ysjo) A5 dFA
(consistency)7tAl AEE 4 U= AT A4d
olth, ge|A, =u|d 7|AIT UejHo] 2t HAH
I A% S9S AT 5 e dAeth

2 =RdAe Alag 24 9 AAR siFbel
A PR Y gelng AfdAe FdstA] @
h &, Alad FA 840 AFAQl AdAely 2
T 717] Aol RE- 3y T2 e 7]AA A
28] A 2 Al gl A3, 45T R BT
o] A& s A3} ofFel o]Fe] A Aelrt
t}3o] Al Al FHEHOZ o] AAH] £
E2 g 2oy A EHCIA 7t Y AR

(Tab. 4-1) Simulation Level

LEVEL 1 PROCEDURE SIMULATION
Procedure simulation, Stand-alore simulator, No
system-data flow. Efficiency & Consistency checking,
No continuity of simulator to target system.

LEVEL 2 REAL-TIME SIMULATION
Procedure simulation, Networking simulator, No
system data flow, Real-time event driven featured,
Primitive type of target system.

LEVEL 3 SYSTEM DATA SIMULATION
Pseudo system-data simulation, Protocol-improved
simulator, System & data consistency checking,
Advanced type of developing system.

LEVEL 4 HARDWARE WRAPPED SIMULATION
Actual system-data simulation, Hardware wrapped
simulator, System & hardware consistency checking,
Real testing system.
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Fig. 5~1 Object Flow Diagram
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Fig. 5-2 Main Interface Windows of Subsystems
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(Tab. 5-1) Simulation Cases

F4y AL AAG ALY Age B¢ dF 11

CASE 1|Axe] 4 =iz 0 A CASE 2| A2 o4 g 100 74
{Plate awaiting pretreatment) (Plate awaiting pretreatment)
(A A g 100 7§ A W B 100 74
(Plate awaiting cutting) (Plate awaiting cutting)
A}7] (Cutting Center) 2 A7) (Cutting Center) 2 o
f"d"c}ﬂ% 7] (Lineheating Center) 4 o 447194 7] (Lineheating Center) 4 of
12000 12008 CASE 1 - Plate Stock

CASE 2 -Plate Stock
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W
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Fig. 5-3 Case 1 : Plate Stock
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Fig. 5-4 Case 2 : Plate Stock
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Fig. 5-b Case 1 : Rolling Stock
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'1 CASE 2 - ReMing Stock
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Fig. 5-6 Case 2 : Rolling Stock

€00 200.00

CASE 2 - Lineheating Steck

Num_ of Plec

LE 200.00 400 00 #00.0¢ $00.00 1900 00
Smulation Time {sec)

Fig. 5-8 Case 2 : Line-heating Stock

7% 13} 24 g B2 A2 (Plate Stock), &
213 A A (Rolling Stock), 123 HAAH(Line-
heating Stock)®] A3F-& Fig. 5-3¢l|4] Fig. 5-87}
A oA Rolx ik 7% 19 Agelae AAE
£ ZE Yol djs AAstedof gioh mebA
% Ao ¥y E3dE 57} 8|2y g
o (F49 71-&719 FAIQEL) o)l we} D)
2] Ago] olal 4 uto gir} o)e wie} o] F9
gtel & 4ol % e 582 YehlA e Y
o] "} Fig. 5-5 oA+ ¥ Axty] A& o Eol
Yehte dszA, AT FAHE JidEe g
o] A2} vrehtx] ¢k 3drt. ©) 7 Alele &
go] ol o] sk A gl g
A9 A o] A%l e A=
o] MAHgHo] o] Fo] FAH o A &L F¥3] A
& g Zgslx] ke Aejd) oL AAlvt
d FAL 7de)E B FFE A

tjo

o rir

fr w

_,_
2
_o'g‘
)
>

CABE 1 - Lineheating Stock

s00 s
? 7 v/
. 4

¢oo 400.00 580.00 1200 060
Simutation Time (sec)

Num. of Pleces

Fig. 5-7 Case 1 : Line-heating Stock

ste) AAgoz A ojAFA ] o] A ehale]
ot s & 4 9k

T A= AMHE A gl JhF oA
ol AX gty 7 etk ol A FA
& A" AAA A 2EelnR AAR A ehale]
7HEsHA) e obtk 59 Azt AAE $ otz
2rl &, olgd 7HA st 7] £9iEs H g
Ao, Az o4t Fua Ay ddeE 3dshe
o] ojmdt vl &-& o] Fo] vig] FH|R A Fole

Fig. 5-694] Xt ule} zbo] A7) A F
g 4 ' #Y Aot oS vegE B 5 9
o} o]A-& A9 zgleke] 2HAEUASE TE
o} 23 =24 AAEs Bl FA A7)
Al g Azstn Bef A shssiehE Al
712 43 AR Addr)d AEsA ==, o
ASdAe we Adde] 2AFo Hgo] A2
A SARAA Fatz ohA H9 AAgez i)
o]5gg nolx gk G4 o] HSx 514 vt
A7k 2 Addr) ol FAH M= 299 A7)
o] & i Fo Astd A P P&t B9
Ae 9} AA7td Alele] 88 "ojz=elw gloh

Folsl = Hue] £4 v &S Al i B8
2470¢t AA Agk o4k 6002 AA st T
Z7)eA o] &L F FF2] HH F4l2 gl
dolxe] AEE Jehd Holal Fuk o] Fd= A
A Ad Hg gre] Rl A% 2]l AF
2o Zio|t} ulela] FulellE U3, o]
AoA Byt AR vk 4Eksct

o X

ol



AAAFEA S e FAY

Fig. 5-7ol4& A& 3d zZ& A3el|A] 9
3 A3 bl itk Al EdelAd A7t 500
Z F271R 8] AFEelA i— 1 o 298] A9 A&
& BER gold FdEE A & F Uk o]
Agolle FEE At Fgo E* gFo] o] F 2] F
Aol Bz FHHste] A9 Fso} gt

Fig. 5-8°l4& A& ]A /‘17& 780024 742 &
2 Alejel Fold E%o] Hox 1, 207 dAst
o, 9 el 49 AL A0S ol F A=k
of AlEHold A7t 300 FHelA e d5el o
g A Fe] F7F oha F7F FAlA dAAH L
2 F%9 AHe 7)Aol YEvrl® st
(24 g 5 aHzrt o] A7kehe} 90054 oA
ZbE 71€71E Holx it) o] d¥ew A
7kl di7]E JA] A7 300~400eH oA o3-S
gkevt Algeld AT 600 FHA FHE A
2 sich AA 4 Hd R 8409 A2 7hel
7 34 Hﬂii"l o Aajge] 107 A== i
Z =7t &) v ezt st
aheta o] /‘li‘%ﬂ"ﬂ sty ¥4He 24
<, A A B 65%7kF oI, A4 dd 3
% 35% o] Fsizk A=r] 3d, AAkrids] 3

¢

dhe] F4olck,
@ A4 A9 Py FF] 4402 45070
o4 olFoia A Sele FH Wyl AFEY $7 4

33 S/t 271 ok
371 F288 AL olzigt A A FAHA
& Wl E-g 9% x5H 2 =2 g8sichs
Holth, A Bl A3tA o] FelMe Alad d)
°1E17} thfeixlcl ol J]EAH AF 29 s}
& E3eled, o3 AFrde] H2E 58 3
T F]lAlof] =l 2qie] 28 AlX], Al
dashs 2kle] & £ A & & Aok F AT
AL drlske Ak @ 1 3 g AFE
w2 e 1*2 &3], a3 o4k Fge] £ A4
59 &%l 2 47l 2 4 Qloh

2~ a ]_
T": E

ZA 4 ALl e Ao B¢ A7 13
o] Hx ¥4 Az Hels A& 3 7|ZH(Data
collection phase)2} gttt o] 7d -2 A A€o A%
o] ¢k ¥ Alell(Steady state)E Hol& A7k Ze]
of sl ®4istejol 7] ZZ(Initial condition)¥
7] Z7Z(Terminal condition)e] &§ <J3-S 3
2318 4 slcke Aot

Fig. 5-13¢l4 BX <& FHF HAAI2He]
A stes Alad] 2y #HLE 27, D7) 8] gl
ot Arez]e} wlms & o AbR FEE AR 8
22 A AA"H B2 gle} Hi=A] A Alg] Al
ol ¥ATE a7ty ¥Rl gerh &
AlgdolA A|ZE 19879 &7 27 4¥ At 1
2z 28789 A7) =2 g AL A A EH
oldl A7t 135749 36%¢l sislE wAo]mE
o] Al b3 kel kel Frivl AA =
2 bk gk Alag] B o] o] Roizel & A
+2 B7] gErhes Zolrh

e, A eiele] old Zh 2g s1Al 849
Gl el AA Al AASL destng 9
o} 22 dlole] 4 717+ AA ) o] ¥4
ol4] ojulglis 7]17HE dHele] A 717 30)t).
717H& AHMS7} #4g fxlHejolsle =4
—‘& F9] 7ol AR A 4 7|7e] &
o]z 71713& 89 A% 53] 71724 Alelel
B upe} 28 Ao ] yguke] 4 3%
A S Z3T A9 Astd dig AA" $5E

5.4 Y 2felol MY

AHMS % o] 2iqle] AXg 73342 du)9
A3 =+ Fig. 5-99 zte}

A 2kl wix|ol] lejd = Z HA Ak A A
A5 5717 B0 F UE BUEERE ¥R
stax M) 488 Fusich e A
o] A ol5 & oxatglen ziAte] S
2lsh Ze el A 2p7E 2AiAt Q2 7t o)
F3lA] ¥=E wfxEldct AE"] ZHAL AL
a#Hel 2] E(Work span)& 20m, L83z =



14 BEMBEREE F2348 F 1K 199

Product : Control Room 3
Entrance Gats 5+ 1StOHCRail dOHCRl N
. T - ;
GantryRall  * SRR ..., Linsheating Stock Linsheating - '
el . — : {Completed, 15t Curved) Center (Aux) . + Product
. o Rolling Stock + ExitGats
. l—_l . ——| ; (Complelsd, Fia S : g
i N timg H .
L ; ; . . .
3 2L E| G Petreatment Hom) sk Loading Stock
. . R v
& i E 3. | o ; -
= = 5 2 AR S S e E
L) L A Cuting Rolling Stock Rolling Lineheating Stock :
[ | b bomi . aotingronn Contay | Awaiting Lineh @
the wall of factory
[ 1 T T 1 I 1
] 10 2 30 (m)
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w
=

#qle tha 71 30mz ik ¥ AiRlY 2yt
o] AR FAo|mZ Zolr} A A AR 4
27} glo] E& 1 ojshz sprlel Teke o] 3l
ek epls| e Ale] o] djn] Fart sk eI
3 wer glex mEE AR 5 4 27 A
g uhAle) @A (A EE0], kA elA Ep=nt
Pueze) mAFes £4¥ AL dassch
e}Ql3]®] HAZel A 2E AR shejof st Al
£ 2247 A 54 RS AL 5L ET 2

ut u}x] (Barge) F& AFo2 Aok Wrh

==
—

AA A Addes 7S

S lE AR 4 Fololth Tt oje 4
24 473 9% A8 2ALTY 2H7E B

are) AES o] Feizl Holw, Fuf dare)
323} A4S G SA02 AYES A
she T 348 24T 247]% 58 44

71& #E F FHfsin

) 24T FHBRE AANE FazA
29 Y7 A4 Al o A B
2% =

o) Faslth B3 BE 44 VENTE
dast Artdel gEstn e FaEAs
JHozAE By Auld 2] ug 2 4,
&, 44 H4 5 BAISH 499 AR 7

ZleAs, 23838, dF4s F o8 TAE <

e o

o

sk webd YAReE feIg Fazdzd @
Wb Al g e AARE Bale 7lee
Fasn AALES 25 Aetel 4 FazA
2ol TEHW Fordsd 404 AT A=
7w ezt o] ik,

2 eEedE T

AAR AxetE TAS ol F
Age ol4w Ageeld AN A2 o8
& =9, Agsilch Aad 274 sHgstol
olz HAAelA 53 Axde] YA LA 2
7R A B4 AGA, 244, A AR
52 Fasigch

x2Hpa

o

1. Fa24 AYE AT A 2 24, F4aF
AL Azt G5t Y FaFAA-, Fax
A A 19989 109

2. b3, 24389 NC7 % 2 HFH, 5%
A}, 1990.

3. vbHqF, CALSS] FA13 FHCADE, 845%
A}, 1997.

4. AFA, A¥VE, T2 2A: AL 7HEA
AEs 2rrA7edTA ARy, 19029 24



A AR A e] o]

5. Shin, J. G, Lee, J. H, and Kim, W. D., (1995)

A Numerical Simulation of a Line Heating
Process for Plate Forming, Proceedings of
Practical Design of Ships and Mobile Units,
pp.2.1447-2.1458, Sept.

. Nomoto, T., Ohmori, T., Sutoh, T., Enosawa,
M., Aoyama, K., and Saitoh, M. (1990)
"Development of Simulator for Plate by Line-
Heating,” Journal of the Society of Naval
Architects of Japan, Vol. 168, pp. 527-535. (in
Japanese)

. Ueda, Y., Murakawa, H., Rashwan, A.M.,
Neki, I, Kamichika, R., Ishiyama, M., and
Ogawa, ]., (1994a) "Development of Computer
Plate
Line-Heating (Report 1) - Relation between
the final Form of the Plate and the Inherent
Strain,” Journal of Ship Production, Vol.10,
No.l, pp.59-67, Feb.

. Baum, S. J. and Ramakrishnan, R., (1997)
Applying 3D Product Modeling Technology
to Shipbuilding, Marine Technology, Vol. 34,
No. 1, ppH6-65. Jan.

. Gomez, P., (1997) Telematics: A Challenge to
Concurrent Engineering, Computer Applications

Aided Process for Bending Dby

3

pL

10.

11

12.

13.

14.

15.

16.

Fa8 24

2 A Al gakdu] AlFel] A3} AT 15

in the Automation of Shipyard Operation and
Ship Design IX, pp.411-423, Oct.

Michael A. P., Daniel J. W,, and James D. B,
(1997) Impact of Simulation-Based Design on
Todays Shipbuilders, Marine Technology,
Vol. 34, No. 1, pp.1-9, Jan.

ubdat, AN B 2 AR

37)
Zol @3 A, A FAE AdriEedT
=73, 114, 1993. Pp.79-86.
Shin, J. G, Kim, W. D., and Lee, J. H,
(1997}
Computerized Production Process of Curved
Hull Plates, Ship Production Symposium,
pp.41-54, April.
AYE, AEA, A3E, AAden FEH4HE

<
A

An Integrated Approach for the

pp.369-372.

Coad, P., and Yourdon, E., (1991) Object-
Oriented Analysis, Prentice Hall International
Martin, J., and Odell, J. J, (1992) Object-
Oriented Analysis & Design, Prenticef Hall.
Awad, M., Kuusela, J.,, and Ziegler, J., (1996)
Object-Oriented Technology for Real-Time
Systems, Prentice Hall.



