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Research on the Welding Information System for a Warship

Using Database Technology

Seung-Hyuck, Lim

Division of Naval Architecture and Ocean Systems Engineering

Graduate School of Korea Maritime University

Abstract

Construction method of a warship is quite different from a commercial
ship due to the difference of ship materials, ship size and structure,
and using purpose.

To make the proper decision on the welding method and conditions for a
warship construction, understanding of material class, type of
materials, welding positions and etc. 1s required. And sufficient
knowledge for structural specifications and manufacturing process at
each assembly stage i1s also the prerequisite for the decision.

Welding joints must be designed to satisfy the required strength of the
part to be assembled, while the welding materials such as filler metal,
flux, and shielding gases should be carefully chosen considering the
base metal, welding method and welding conditions.

As for the welding procedures, welding condition such as current, volt
and welding speed, preheat/postheat processing conditions should be

defined to get the sound welding result.



Using database technology for the above mentioned process is a good
solution because this process requires the wvast knowledge and
information.

The purpose of this study is to develop the welding information system
for a warship construction using database technology combined to the
object-oriented technology. For this task, the information of warship
construction, specially related to welding technology was gathered and
reviewed from an object-oriented perspective. And the efficient data
model and intuitive graphical user—interface program were developed.

The developed information system covers only the midship area of PKG. In

the future research, it will be expanded the entire area of PKG.
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Al 2 7 om0l =

2.1 Holgulol~ A

dlolg o] 2= HFE A &8 7Hedt P

7
dxol4 e FH= AFEH ZIdGA A F5E = ol

Watolth, Heleol 2~ Fig. 2.1 3 2ol Ad4oR %o Fuz 3
F¢ 5 glom o ol et Besh Fo HFet dns o
ol glth, shibel TASE UR(AE Sol 54 P §o %3
gt BE dolEE HEnlE shtel &4 HelHAE) o FF9
S Bo) AW AD, AW i, 4% T Sl sFget dol

E7F RojA o] Folxitt, o] uf sjife] FA|stE tiio] #laizoln b
olf o] HAdo] o] sFEHT. = HolHY TR wet 3
(Type)o] AalA|=d & Alx=®le] I E=-Q1 Access® H-$ text,
memo, number, date/time, current, logical, picture 59 Th3F do]
g #dA4e At o] =AY EA= 28, 1 EFoly 1d,
Window S84 A ¥ = BE 732 AAEE 58 F U=F Hof

()]
AR

Field

Spec_no | Spec_name C Mn Si

>

Record

Fig. 2.1 Structure of database
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=g &4 delEe] A dxol Pk dHolH e &5l ds @
7] ool shkel ol Hlo]l s o] o] K5 st 49 dHolH
Holz wtdo) A717F v AA dolEHola #eE]7) ofy& Y ofy
gt A 5o ol HlagHe] HH B dEgo] 3dd HolH7t
TEHE F57F Bob viEele] &§ SWoME tids] naaHo] H
o mEpd oAl dHolHHo]l A Al AR v HolE o] vhed
of HelHE s5sta dHolHHola v Fro= AT BAAE Wl

of whA] shite] dlolEuol A HAAT Fr|Hom ALEH= FHE F

st e, dolEulelze] f71% AAe B4 Frle] dloleulo] o
& BEE woEH ZheotAl "u. Fig. 2.2 & 7709 HlolgHjo]~
shle] 3% WEE B f71908 449 JHE wolFy It

Memberl /\ Joint

Common Field

ID_no Member_name Th ID_no Process Current
20 ADD.BKT 12.0 20 FCAW 200
21 ADD.STIFF 12.0 21 FCAW 230

Fig. 2.2 Relationship of data

dolefuo] s v 2 QJ#EZ =Aol ofsf Hlolg7t wjdo] HEe &
A3 W&S AMske A HolEulols HAde AFHE 274 A
wojop gt vt ik sk HolHZE I dlolEF &gl 2=
of wHal ofw A Al ASHM wjdoe] o vk direct

-7 -




access(¥E+= random access) 7} 7hsolEE HMsteE Sxve R )
Atk o] A5 AMete VFo] He F=E 7E=dar i sl w
g T4 Ay e 7IE=rE EAgY. Yl 5d e HoEH|o] 29
AA Fx= HAEA ol 71d = Hade HEER 58 SAE A
g3 Aas Ao dHelguleo]l2d Has wMset AAAT WES
FEotaL e gdolth. w3 &3 dlolH el Zo] #Haxe
A~

Shle olgam dAst HelHE WA W

L
+
N
R
2

Wlol2: stele Aol B Qe st

)
AL AT PoiH AN EEE EoIES 5o ¢
2.2 Holgulol A A AXH

dielgmlo] 2z~ Al2=gl2 i dlojg o] #e] A% (Database
Management System, ©]3} DBMS &= <F<=3}) o 9olsiA 7o, E:3
7450l Wg Tz <ojel C, FORTRAN, COBOL 5o dlo]EjHo]x
A=) Aol AREH 7| skt ol#fdt A G- dlo]Elulo] 29 TiET]E
Al dielgulo] 2~ o] FEjE HR3A e whE7], dolE e AH
(sorting), dxZ=9] ol 5 RE /5SS Ad ZTEagdste] T3l
of at7] wiitell P AFI w=o] Ao w B DBIS 7t AR FY
o] AR sk A7l AREEHAS B AT Ao AEHA &=
DBMS & @A Be EFF[7F /MdEe] AbgE T 9o DBUS o S uw
2} A% %3 DBMS(Hierarchical DBMS), WIE9] =13 DBMS(Network DB
MS), #7138 DBMS(Relational DBMS), 2] Z9x|% &k DBMS(Object or
iented DBMS) = FolAal AREEE= St=9loio] FRel wet E A
FHE, Y9azdHoldE, PC o8 FRAG. 29 PC 9 759 +

Al FAHA I HaEuA dlelE o] wokk PC & dlo]EH|o]
27b FFE B4l whek PC & DBMS = AT Ve ZFol At



e ool Al=EIS] g om EAlo] giAl wHrk. AR PC

4 DBMS + Access, FoxPro, Dbase, Clipper, Paradox & W& F7/7
FA=

MEo] it YEoRe] FudS zha glvh. X2 ALE
DOS oA Windows = o]dsol uwe}l dlojgmo]x Al2® % Windows
Aol A M= = Aol Bl dolEMo]x Al2Elo] Windows ¥
& g AREAF Q1Y o] 20 e wWE AREe] HA
o B2 J)|Fo] golE o] AlxElA TR ojH YUY G R
AR 9 FFe BEAA HolEH|o] 2o =5 £ long 3zt
A =2 dlo]gH|o] 29 FFo] ThEaixith. E st=gofel ik o EA
o] A9 §1&= Windows o 540l o) st=sgojo] <& Ag glo] A&

2 = = HolHH ol A Al AFY] Tl Fhe ety

-

o o o

lo

AT s 3 &3 tlolHHlo]lA A2HE S8 T M w2
PC & dloJEHo] AJ=®lo 2 st alar ARESE AZE o]+ NS-Win
dows-& DBMS Q1 Access=2007= AF83FSITF. Access—2007-2 o] g Ho] 2~
o &5 AT W
kel zFob 7Fal Ql+= MS-Windows®| 2785 100% A8t Qlo] thE =
2o deoly ulgk gl Qg o] F-Fo] golsith. HEZE o] B H|
oj2 Al2glo]l ARE-A} QIE]F o]~ Jftol| #83%F Table®W, Formdd,
Report™ ] 3 vyWA w78} & bdgt /HAE Algsta dvk. =%
MS-Windows <] OLE(Object linking embedding)®] 7]5S ¢HH3tAl %3}t
of dloJEH|o]ze] At EAE FAE dlolEERE ofyet 1%, Av
o2 Hojgle HeolHE FE% £ Ut Access—2007 EF 8714 9
tole] Fd& Adste] w- et dolgE A= & Ade=d 1 F
& text, memo, number, date/time, current, logical, picture 5
2.

2w #Ae AbA FAA 2|7 (Event-driven programin

fiu)
rob

7S zka Ja ZE AAY SFFAAH o R



A oA Zrago] golstal TmIaHe] ARG
g o] Hold AHE 7ML v AHd SAA ZRadgWe 7
F£o] Axprba ol 2 78" (Procedural programming)oll 49} o] w|g]
ARQE Aol oJeiA ZEado] == Aol ofy et ojH 533 AL
.

Aol WA Witk 1 Aol Pt TEage] APHES $9H

L omEady et mebd Abgte] thkd aFo] H$ets] §ol
@ mzody Waeln Zzagel g 5o folsn TmaYs
4 ]

olaat7] dtl. T3F, Access—20079] Al Al AFFS OjqfRLe] dHlo

seole] WA &
2 pxEgele] #8402 WU HOHE 285t TF §4 deld

Hlo] 2 AJzgle] Tde] HE A 7F fint.

&I dlojEHlo] 2ol ¥k A Aol M flo]= ARRAZE |
25 w8 g UEF HolEHols vy AxFdA AlE sk
Soket & ol wel F gk dolE o]

H 7es Fde 22 ao|t, dolEuo] 2~ AlxEle]l FH V|52 o
Hogel / Ao w . PCo V1 RFAAR R
MS-Windows7} %8l wel PCE dHlolEfHlo]x A"l MS-Win
dows®] 12} A}-82}3+7 (Graphic user interface)S AFE3F W, A

GHE, YA, AR 5o E7vh dwdon BEHL Qo] Ag

i
e

o] A W 1 /159 A Bahe] AHEATE AHH 0@
§2 WHT 9t SR 870 FART ot
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1) AR A= o} 87 (SAW : Submerged Arc Welding)
ABEWAE olm &4 Aule] wj, Fujulx] S T2 ALE

H, AA 84 FA4 AAs= v &S oF 5% A% ot}

2) B84 7t~ o3 &% (GMAW : Gas Shielded Metal Arc Welding)
B2 7 ofa &AL ofEoly ¥t T HETbae] #
7] Sl A gfolojet B Atolol] otmE WAHAA EF = Ao
th. ol of2Foln} E Fo B VHAE AMEStE ATE ML
(MIG : Metal Inert Gas) &7, ¥RP7FAE o]l &st+ A5&

2 ot &3, HAE AT HERE S ERVIEE ol &
= vFL(MAG : Metal Active Gas) &% olgt &}, =, whil
A &3 oM EFE2TF So3t efololE ARgEhe e EE
Foj= ofojo] o= &FH (FCAW : Flux Cored Arc Welding) o]z} 3+
. ol ¥ e BFHOE PKGY A £He #% BHITAY 70%
A=7F FCAV &5l oa] AlgHAar, drx= £HS S &

A

TAol 25% AE=7F MIG &4 Wol o] Al-&% AT},

Ha, o]5ES FE HES
gl8 o] Fig. 3.2 A%

AEFA 67%5 H3o. HE &4

E
S T A A9 SHNA F2 YEhdy.

Butt joint
16,100m

| ) Overall
Welding joint |
50,000m | . .
- (100%) /FEEt]

Fig. 3.2 Welding joint types for PKG
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Table. 3.1 Kinds of fillet welds and welding symbols

LR I

Bl
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| DATE

WELDING POSITION

LEG LENGTH RANGE

BACKING MATERIAL
GAS FLOW RATE (1/min)
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POR No

FCAW
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SB-FCAW-27

AWS E T1T-1

D3-7100

CO2 GaS 100%
PRE-HEAT TEMP
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MaX 200

VOLT
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INTERPASS TEMP
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CLASS
BRAND

SHIELD GAS

WPS No

PROCESS
BASE METAL

CONSUMABLE

35+£5°
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POL
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