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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 deformation tends to preclude 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 simplifiel
anglysis method to predict the welding deformation of pavel block structure. For this purpose, a simple prediction model for fillt
welding deformations has been derived based on wumerical and experimental results through the regression analysis. On the basis o
these results, the simplified analysis method has been applied to some examples to show its validity.
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Fig. 1 Simplified model of fillet welding process
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Fig. 2 Simplified analysis procedure for the prediction of
welding deformation
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plate : LxBxt=2600x3200x13mm
stiffener space : /,=800mm

Fig. 3 Simulation result for web frame model with carlings

at z = 300, 2300 mm
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Fig. 4 Simulation result to see the effect of carling for web
frame model

§HWE o

97

322 Girder 20| SEUI5{s]A]

QS RE
o 1/2

Fig. 6

=]

[=:
S
373
E[_]_—

o
el s

< olgsto],

wal g

S wele opg e

web frame

stiffener :
hxt=150x11mm

LxBxt=10800%2600x12.5mm
1,=700mm

plate :
stiffener space :

Simulation result for L-type girder plate model with

one-body carling at x = 300 mm
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Simulation result to see the effect of carling for
L-type girder plate model



98 @)\]—

Fig. 5% o2} mde] x=300mm = Al ZAx Weld
typee] Carling2- -5 wie] 33 W& &GS Wol Far 3l
or, 4% Adl Caling2 dhi= Zlo] A el awy} 9l
A5 gokir] &l z=Lmm) 4219} x=0(mm) $]x]llx]2]
o] mokS Fig 69l Ko ¢tk Fig 59} 604 & 4= 31
5o, 44 Aol WA o2 Weld typee] Carlings- tl5= 3
o] Lrtype girder platee] Z-fHtellxe] W3 v ul-g- &3}
Holgh= AMLE FQ1st 4= vk AEAe R Girder plate]
AFerelMe] A = viEe] A 2 WARA

e BVFsslr] wliel dAle] AAl 22 AR sy
300mm Ho7 A]7Fell Vertical stiffenerE 2183 = 72=2 ¥
BT Blol @Al AA GANA golstAl A4 5 e
Ao WE WAF oz ofAAM, ole] = U Y ©
AlellA Block joint 2k¢] Alell Zdst Wigko & v w= vt 4

e = 2o AAE (Amount of adjusting work)-2-
FEs| 2oiE 4 g Ao oHL.

3.23 Tank top ES2| SHHS 5[4
718ketA el g olgste, dia mde uid 2l

o] 1/4 Foll thafixnt waledatgich

428 @AlA CarlingS- vld] ti5= Aol dixd Al
Aol Mg el a3} sleAE dolur] S8 dixw &
Al 9)= Tank top &=L thto =z Carling 12 {5 u}
E 3R Wy S Fig 77} 8o myom, o] ule] Web
frame model®] z=L(mm) $Jx|ollxe] whAe] moka} Ttype
girder plate model®] z=L(mm) X2} x=0(mm) $|=]ellx <]
W] wakS Tig 99} 106] Mol FOITh olwiy A%y ©
]°ﬂ Ae E=l Carling-2- vlg] timo=s tiay wAl¢lA

= 292 Avnd, Web framefioll $lolr= 84 el 4
%ﬂ%}% A% 249 A B9l WAsRs ua AloldlAel W
% 27h Aol @Xs) WAE 4 glow, Girderfel ol
= Bk jint A1) A1) 45t e Wy v
A4l = Be AP Y FolE 4 AE Aow
JlepsIT

— stiffener : hxt,=300%13mm
LxBxt=10800%12800>23.5mm
1;=800mm

plate :

stiffener space :
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Simulation result for tank top block model with
carlings at sub-assembly stage

50 T T T T T T T

—o— without carling (z=L)
~—o~— with carlings at z=300, 2300mm (z=L)

40} 4

30 1

20 1

Bending Deflection (mm)

o

0 4

0 1200 1600 2000 2400 2800 3200
y (mm)

Fig. 9 Simulation result to see the effect of carling for web
frame model at grand-assembly stage
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Fig. 10 Simulation result to see the effect of carling for
L-type girder plate model at grand-assembly stage
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