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Prediction of Welding Deformation for
Fillet Welded Girder and Stringer Structure

Sang-Il Kim"
Ship & Marine Structure R&D Team, Daewoo Shipbuilding & Marine Engineering Co., Ltd.”
Abstract

The block assembly of ship consists of a certain type of heat processes such as cutting,
bending, welding, residual stress relaxation and fairing. The residual deformation due to
welding is inevitable at each assembly stage. The geometric inaccuracy caused by the
welding deformarion tends to preciude the introduction of automation and mechanization
and needs the additional man—hours for the adjusting work at the following assembly stage.
To overcome this problem, a distortion control method should be applied. For this purpose,
it is necessary to develop an accurate prediction method which can explicitly account for
the influence of various factors on the welding deformation. The validity of the prediction
method must be also clarified through experiments.

This paper proposes a simplified analysis method to predict the welding deformation of
panel block structure. For this purpose, a simple prediction model for fillet welding
deformations has been derived based on numerical and experimental results through the
regression analysis. On the basis of these results, the simplified analysis method has been
applied to some examples to show its validity.

#Keywords: BE® 8 (Welding deformation), J15t& s 23 &4 (Geometric inaccuracy), 2t0l ol
A (Simplified analysis method), 817 24 (Regression analysis)
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Fig. 1 Simplified model of fillet welding
process

88 XI&E0 gEXXx
X!

&8 A2 FO0GHACH ShRIgt
dEtt 25 AL0ISl ™2

AASHR RUACH

3.2 MRXE20 NHE

2 B0M= st2&(cargo hold) &9
S0A SEHEE0 A D= E= 2
NHOQ SES PZTO T2 A Mgl 25
SE JHAOZ (=8I0 SHLCH

Chat 2EY 3D|2 EFXAHS Table 101 &
HE Biet 22, Fig. 2= Table 10l QU= CHA
STEO 3 HE "asg 20 F0 =, 3

A

SHOl B W NS BATYS 200 T2t O
L

=
=
=2
=
x

e Jm

4%

SN VBT AtAE g 4 UL Fig. 32
& ZEO| fXohA ZUE A2 NS 2L H
wgt Heln, 2 2H0] shAgoll Ist XA &
A= HS 202 HIWohA MEEEoR £2 =3
ZUE =0 AIEE Holg 5= Ut

&0l X0IE 20 =D Y=0, 2=EH
2had kA2 XHE 11 o0l ek 2
Sctill=E AHE & = QL Fig. 5= Oia 2
go 82 AZ AEB Al STH(FCAWSE
gravity S&)0ll 2 Z& HEHC I0IE BN
=1 U=, SY 4= A2 Allil= gravity 28
Q] ZRIt FCAWS 20 Do O == ¢
S0 JIHRID| TR0, gravity B =E A2l
2IHE0| FCAW = AZCH &N O 3 LIEt
LIH, Ol= Mo BHE 9XE & BAN9 2



60

Table 1 GIR & STR plate models and
welding conditions

Size of GIR & STR Plate
Plat Longl. ; " No. of IH eatt T:h:)at
ate : pace | No. o npu ickness
Model | Bt S“}fﬁ"er a | sir | @ tu
(mm) 3 (mm) {cal/mm) | (mm)
{mm)
Al
A2 2000%2460<15 | 150~90x12(A) 880 2 323 45
A3
Bl
B2 2000~ 3000x17 150x13 750 3 323 45
B3
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(b) Model-B series
Fig. 2 Simulation result for GIR & STR
plate model
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Fig. 5 Bending deflection according to the
we ding process

Table 2 Maximum bending deflection for GIR &
STR plate model with two stiffeners, gw in mm

b (mm)

1650 1800 2100 2250 2550 2640

(a=550mm) | (a=600mm) | {a=700mm) | {a=750mm} | (a=850mm) } (a=-880mm)
t (nm)

10 £
12 w8
14 . Y , =
16 1.1 119 133 139 148 148
18 210 980 109 114 122 123
20 750 8.00 9.00 9.40 10.0 10.2

Table 3 Maximum bending deflection for GIR &
STR plate model with three stiffeners, §w in mm

\]i (mm)
3000 3200 3400 3520 3680 4000
(a=750rom) | (a=800mm} | ( ) | ¢ ) | (a=920mm) { (a=1000mm)
t (mm)}
12 H7
14 139
16 117
18 9.70
20 138 13.2 121 11.2 970 8.00
22 115 109 100 9.30 8.00 6.60
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Table 2% 32 HHH ESEMN +X2
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£ Table 4% 501 45 €2 IHE2Z MIAIGH
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Table 4 Application range of vertical stiffener
for GIR & STR plate without straightening work

Yes or No of

t No. of
Ship Type Structure B 0, o Application of
{mm) (mm) Stiff. . .
Vertical Stiff.
GIR 33 1857 22. 273
2K 3300 8 5 - 225 No
STR 3900 | 1507180 3 No
GIR 3000 | 1507 17.0 3 Yes
300K - =
STR 3520 | 1407150 3 Yes
GIR 2550 | 1507180 2 No
OT 158K
¢ STR 2640 | 1207150 2 Yes
3 2300 .5 15, ‘es
K GIR 1357150 2 Yes
STR 2060 125 2 Yes
65K (:JR 2040 111.0 2 Yes
STR 2075 | 1207140 2 Yes
GIR 1650 | 1107135 2 Yes(t<12mm)
2400TEU STR 2200 | 1007200 172 Yes(t<15mm)
CONT. Deck 2200 3::.0 2 No
GIR 2000 | 1407160 2 Yes(t<14mm)
670TEU STR 2050 | 1007150 1 Yes
Deck 2050 56.0 2 No
B/C 173K GIR 2500 | 1307180 2 Yes(t<15mm)
75K GIR 1700 | 1207180 2 Yes(t<13mm)
0/C 175K GIR 3700 | 1807200 374 No
GIR 3200 | 1257185 3 Yes
NG 133
v 000 STR 2211 120140 2 Yes

Table 5 Application range of vertical stiffener
for GIR & STR plate with straightening work

B ¢ No. of Yes or No of
0. O]
Ship Type Structure s Apptication of
{mm) (mm) Stiff, . X
Vertical  Stiff.
GIR 3300 | 1857225 ] 273 No
442K =
STR 3900 | 1507 180 3 No
- Yes
Gl 154 L
300K R 3000 507170 3 (15mm=t<17mm)
STR 3520 | 1407150 3 No
coT 158K GIR 2550 | 1507180 2 No
STR 2640 | 1207150 2 No
98K GIR 2300 | 1357150 2 No
STR 2060 125 2 No
65K GIR 2040 141.0 2 No
STR 2075 | 1207 140 2 No
GIR 1650 | 11.07 135 2 No
2400TEC | STR | 2200 | 1007200 | 172 Yes
) i (15mm<t<20mm)
A Ne
CONT. Deck 2200 35.0 2 > o
~ -~ es
J— GIR 2000 | 1407160 2 (15mmEt<16mm)
STR 2050 | 1007150 1 No
Deck 2050 55.0 2 No
. - ~ Yes
. 173K GIR 2500 | 1307180 2 (15mm<t<18mm)
B/C Yo
5 .0 184 2
K GIR 1700 | 1207180 (15mmEt< 18mm)
0/C 175K GIR 3700 | 1807200} 374 No
- Yes
1] .57 185
LNG 138000 GIR 3200 | 125 8 {15mm=t=18.5mm)
STR 2211 | 1207140 2 No
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