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Establishment of Information Interface Technology between Hull
and Outfitting Designs
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Ship design engineering refers to the development and design of shipbuilding architectures in a drawing which reflects all relevant
manufacturing processes, This paper provides analysis methods for model—information interfaces between hull structure design and
outfitting design, and a technical application for manufacturing phases reflecting the pipe support pad and angle item automatically, The
existing information procedure of pipe support pad and angle system processes information using drawing without model specification,
Outfitting design team directly distributes drawings to the shop floor then manual—based marking and installation work are conducted
refer to the distributed drawings, As a result, this process has become time consuming and causes problems in the productivity and
quality improvement due to the rework caused by omitted or incorrect marking, The pipe support pad and angle marking is a method
that automatically updates model information to hull structure design using sets of data that analyse the generated model in outfitting
design processes, Therefore, this approach provides an efficient solution through design references without manual activities such as a
reflection of hull structure design, cutting process, numerical control work, and dimension measurement and marking, The conversion of
a method from the existing procedure based on manual marking to the reflective and automatic approach would have enabled to
proceed installation work without manual activities for the measurement, Therefore, this research study proposes an efficient approach
using pre—data analysis of model information interfaces between design and manufacturing phases to improve productivity during
construction for shipbuilding.

Keywords : Pipe support pad&angle(It0|Z MEZE DHEQUS), N/C(EETIE), Pipe support installation drawing(If0 |2 MEE MX|E),
Information interface(AEQIE{H0|A), Hull design(AMX|AA|), Outfitting design(SJ&AIA)
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Fig. 1 Example of pipe support mismatch
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Fig. 7 the Hull panel side information function
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profileType BOX paraA 200
Start 150446.488,191176.616,29503.001 | Para 200
End 149603.478,191176.616,29503.001 | Parac 8
Cog 150024.9832,1911 6162,28503.008 | Paras 2
Position 150446.488,191176.616,20503.001 | ParaT 499
SubsPosition 150446.438,191176.616,29503.001 | Paral 63.53
Orientation 90.000,0.000,-80.000 VertFradius
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Fig. 10 Outfit model information attribute

1. ANGLE H4/SIZE'E "§2| 0 (SEASOX6.55400)

SuptAngleContour100 = KcsContour2D.Contour2D(KcsPoint2D.Point2D(0.0. 0.0))

SuptAngleContour100.AddLine(Kcs Point2D.Point2D(100.0, 0.0))

SuptAngleContour100.AddLine(KcsPoint2D.Point2D(100.0, 6.0))

SuptAngleContour100.AddLine(KcsPoint2D.Point2D{ 6.0, 6.0))

SuptAngleContour100.AddLine(KcsPoint2D.Point2D({ 6.0, 100.0))

SuptAngleContour100.AddLine(KesPoint2D.Point2D({ 0.0, 100.0))

SuptAngleContour100 AddLine(KcsPeint2D.Point2D({ 0.0, 0.0))

PadMarkingContourDic["SEA100X10.554007] = [1. "CUR_HOCL", "100*10076", KcsVector3D.Vector3D
1.0, 0.0. 0.0). SuptAngleContour100, 0.0. "L", "EQ. ANGLE 100X10 S5400°]

2 PAD 84/SIZEE 42| 0(GENPAD-130)
PadContour130 = KesContour2D.Contour2D(KesPoint2D.Point2D(-5.0, -15.0))
PadContourl30.AddLine(KcsPoint2D.Point2D(135.0, -15.0))
PadContour130.AddLine(KcsPoint2D.Point2D(142.0, 2.0))
PadContourl130.AddLine(KcsPoint2D.Point2D{ 2.0, 142.0))
PadContour130.AddLine(KcsPoint2D.Point2D(-15.0, 135.0))
PadContourl130.AddLine(KcsPoint2D.Point2D{(-15.0, -5.0))
PadContour130.AddLine(KesPoint2D.Point2D{ -5.0, -15.0))
PadMarkingContourDic["PADAP-130"] = [1, "CUR_HOCL", "160*160*10", KcsVector3D Vector3D
(1.0, 0.0, 0.0), PadContour130, 0.0, "PADAP", "PAD for Pipe Support"]

Fig. 11 Pad and angle definition
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Fig. 13 Information of pad shape
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Fig. 14 Information of angle marking shape

Fig. 140ME 7ISHEo| &4t FHollM HoiFE HEDES
|

(N/C) % ol FEE IS8t E2%|9f 2X{2dS 11350 =
2k H E[Ee] 2HYUS Sl VIS RE2 E  UES EH S

Fig. 15 Information of marking shape & area of apply

Fig. 150iM= A& =i gtd & oid E2 et YEef
HE 70| RE gHS HoiF /o, Fig. 160iAf= AIA|E
dofl gt Al jo[eft|o]20l AME E 2ol Z7H HEL M=
o W32l AZ|(Scheme) HEE 20 1 Uct E2|0l=/0H|
Hiolel 7HE Al2EI2 2ES WASHHE HolEH oA 2
S7F ME=HM SAloll AZol2ls REEYEE TSk BAE
S YHAFHAFE S8 T Uk HeE: HAE e
of A7 melg & AsiH 2Ho| YM=1 Hjo|EH|o|20l T
= AT0IA i FE YM2 202k
BIAE Befo| mfelg “CUR™@L “DOU,” F 7Hel 2fel o] &t

slof BlE|A2hs BE Sof 22 HE
Mg 21t g2 2lo|=gzle] FE 7

202-TT1A

PAN, '202-TT1A', SP. BLO="PF202', DT=181, Z=2100, AS2="XC’,
AS3="TT1A";

BOU, X=FR53+890/ Y=-1400/ X=FR58+1490/ Y=10200;

SEA, BEV=10, LEX=0.5, LTY=NONE, REX=0.5, RTY=NONE, Y=7200,
44200, REV, BVT="AI', SID=TOP;

PLA, X=FR56, Y=290, MAT=14, MSI=TOP, QUA=A32, POS=1, AS4="K’;

PLA, X=FR56, Y=2713, MAT=15.5, MSI=TOP QUA=A32, POS=2, AS4="K';

STI, PRO=10,150,11, SID=BOT, TAG=11, QUA=A32, AS4="L', Y=LP1, REV,
X1=FR56-440, CON=200, EXC=-2/ X2=FR53+890, CON=2101, EXC=
-2, POS=35, SHR, AS2="XP/A20A20°,

HOL, HR900*600*200, X=FR54-1120, Y=4900, XT=FR53+890, YT=4900;

NOT, R10, X=FR57-150,FR57+150, 5T11,5T12,ST201;

CUR, 'OUTF-PADD-7511', UV, FR16+165,-838.7/ 0, FR16+250,-838.7/ 0,
FR16+257,-821.7/ 0, FR16+172,-736.7/ 0, FR16+155,-743.7/ 0,
FR16+155, -828.7/ 0, FR16+165,-838.7;

DOU, CUR='OUTF-PADD-7511', M1=0, CLO, MAT=1, SID=TOF,
AS1="OUTFIT-PADMARK’, COL=CYAN;

CUR, '"OUTF-PADD-7512', UV, FR17-120.45,1805/ 0, FR17-120.45,1720/ 0,
FR17-103.45,1713/ 0, FR17-18.45,1798/ 0,

FR17-25.45,1815/ 0, FR17-110.45,1815/ 0, FR17-120.45,1805;

DOU, CUR='OUTF-PADD-7512', M1=0, CLO, MAT=1, SID=TOR,

AS1="OUTFIT-PADMARK', COL=CYAN;

Fig. 16 Hull panel scheme configuration

45 NARI Rt S 2 M8 &I} 24

JSNAK; Vol. 50, No. 6, December 2013



MH A2 oA 71| HEQIBEH 0|~ 7 o7

iz Ali(Seam), BUN, HpIE S 2R} $Es0f 9
of M= &8 S Fxol 2is JIct mo| TEel A A
EE of ojl HEE YA EE FH Sl 2iglol MATY
of lofl atElof HEt MM Ech o3t SR MATAS
T SAY 5 HISA| MAIE| Boll RAt=lof RS 0/F
of 4N 5= To|Z m=ot WZe| S ujRol ST Fxjols
DILEEE UisHA| 231D HIAIZO| O|F0IRlE TES Hel
7t 9Ick HExel S0l U T8 HUBOR ABSIE B
K|, AE|TUD} QIct BRI AE|TUE 236} Hefol
I UHELR Tee el REE ORI (AT 20l

30| MAH|MAHCIA M| EHA
2 MAMACIM=
=259 MY ooz JHEIEL
2) ZEOH LFoM 7= Al L
HHE, mj=ot HI MEE H
1 = E. ;|.O:||:|.
3) et A 0”3 MEEQS| 2 MHEE I MA| mdE
g ATE siRien], M| mHdol| === =R %t'
FE MHE M| Zhdof| X= u+o45|o1 Ezjolg 2 o
Ol2l Hlo[E{Hjo|A0] Ats ME= TS oiict

1) oZz=d YEE Erol RAYE Yool FEo| X 7k
I:L [e]
9|

=
Tk A|AE

HI rIJ
oln
pt
4
0z
HT
ujn
mjo

>
ofn
i
M rE
ell

=
o
>
[>
-1 0T
mjo
=
]
T
-
19
2
0
|-_|_
i)
0t
rot
ot
L
fol
=l
u
AT
1>

ro
[N
Eow
1
ojo
i)
my
rlo
fol
|
ju
ne
mjo
4>
30
9
0

N
ok

no o
<
o

[m}
o
i
fo
o
Hu
K
b
A
(%
>
~N
n
Hi
o
gl_'
B
hal
(3

v
0.
d
0

H oMo Kl
I

[0 rek

|'ﬂ.| |'0

5

ﬂ

HI

r
J

2

S
ELx nx ox
A

rx
i
i =

B

=

4 o
Jo
HI

> fu ro

L
o 1o
00 o
°

4)

v}

ad

H
0

1=\

8olI >

= ol
>
M
HU
=)
rx
0gk
0z
H
i
0
10
I
on
o
:IOL
>
HU
nx

5) AA QT AlEl| F ES
02 % 0[0fA|= 7hM 2TtAR0l TSt tHY 53 &

5. =

=1—

MA 2ES T[HIC R o|FMAoAM MaTH &t

2 ofTolA E
2 Tloot 43 Mzee| 2Y HA Hy

B 9lofl Adx|sls To|= I
S Jpme AX 2ol XIS WiRislol JEBN/C) Tkset AL
B shusieict

Ezjo|2/op|HaEl FHEA|AED} MHAHELR|A|ABISl &
A3 7|8k flofM FEIsIACE '?éEEI SEEE Eol 4y
210 A AM MATH ZH HEE MA 2EHol| XS MMl
701 7I5(N/C) "Ee| X5 Hido| 7!—E§ Sick

Y MR Al EHE EESI X5E SYet = o5 OS2
ol Ax[shk= ZAlofM 2 “E:Lf’-:."% =off XS gHgshe 24
oz9| Matoz HFO|AM x5
ES Si3ct

o, "ol DY Xl glo| 7|Ee| HBE AIBSI0] 7KZ(N/C)

BjZlo] k20| FHSES FoM, MMl Al% M2t 2 MMM

BHl0| 7|th 57, 2 AIAH ARBOR oIt HEE SOz A
O

A ORE A, AR WKIE 4 9 Sigio
M OFARE Zobs | chioliMe] =E Melst Hidoz it
el derde =0l= APt =Uct

MAL SHEOME O e HEo| st=2oz A|AE! Jjidf

o, ol2fgt 7|§ 30 7(}52F Al 7H

ol o
2 AlAElo| Xgo|
7|HloZ Clekst
HRlEH[o|A =0l gz 5 MAIo| AlEZ —Eroltoil
o] A AtS=t SHolM S8 YEIEE0|A AN
Al ofFolct,

o Qo

o oo
S

LU
e
I x

o
m
re
=
(E)
s
M
o
il
OE
X
mo

0=
o

o
it
0_>'L

4

il
0fo
ol

o H1 Hr
>
18

=

l

2 =29 82 |EMGKHF) SAUATAS MEHT|=El M
HALHATIFONA "M -2 Tk J HEelE oA 74
T 2 KEITe| AAUXT|STHEAIR] “SUZRUE ESIRA 2

)

o=2L— O Lo =x
SA|SHE SIst CIXISFAAY AL BiFe] AT Y

2 splict

References

Kim, H.C., 2004. Hole plan @ DSME based on tribon
mx, Aveva Marine Korea User Group Meeting 2004.

Park, J.H. Jin, G.J. Kim, J.M. You, D.S. You, D.S.
Oh, M.K. & Lim, D.S., 2010. Shipbuilding IT Status
and Prospects. Electronics and Telecommunications
Trends, 25(4), pp.19-26.

Park, H.Y. Kang, H.G. Park, N.S. & Lee, M.S., 2008.
Development of the E/R Modeling
Automation System Using Structural Hull Model
Information. Special Issued of the Society of Naval
Architects of Korea, pp.112-117.

Insulation

464

CHRMSISI=2%] X|50 # X6 = 20133 128



E[ e - MER - o=

Roh, M.I. Choi, W.Y. & Lee, K.Y., 2006. Rapid Pipe
Modeling Method Considering the Relationship with
a Hull Structure. Journal of the Society of Naval
Architects of Korea, 43(2), pp.258-267.

Ryu, W.S. Ko, D.E. & Yang, Y.S., 2012. The
implementation of the integrated design process in
the hole—plan system. /nfernational Journal of Naval
Architecture and Ocean Engineering, 4(4), pp.353—
361.

Suh, H.W., 2004. Development of IT based Concurrent
Collaboration System. Bulletin of the Society of
Naval Architects of Korea, 41(3), pp.27-36.

Yoon, H.S. Yang, J.S. Kim, H.K. & Choi, Y.D., 2008.
Development of a Automatic Welding System for
Various Marks on the Hull of Vessels. Special /ssued

of the Society of Naval Architects of Korea, pp.
90-95.

JSNAK; Vol. 50, No. 6, December 2013

465



