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Abstract

A thermal distortion analysis which takes strains directly as boundary conditions removed barrier of
analysis time for the evaluation of welding distortion in a large shell structure like ship block. If the FE
analysis time is dramatically reduced, the structure modeling time or the input-value calculating time will
become a new issue. On the contrary to this, if the calculation time of analysis input-value is dramatically
reduced and its results also are more meaningful, a little longer analysis time could be affirmative. In this
study, instead of using inherent strain based on elastic analysis, a thermal strain based on elasto-plastic
analysis is used as the boundary condition of weldments in order to evaluate the welding distortion. Here,
the thermal strain at the weldment was established by using a stress-strain curve established from the test
results. It is possible to automatically recognize the modeling induced-stiffness in the shrinkage direction of
welded or heated region. The validity of elasto-plastic thermal distortion analysis was verified through the

experiment results with various welding sequence.
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Fig. 3 Specimen design for verification of developed EP
analysis
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Fig. 4 Workable welding sequence diagram
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Fig. 5 Deformation index for comparison

Table 1 Recommended welding sequence according to
deformation index (mm)

Experiment Analysis
1(best) BAC 461 BAC 715
2 ABC 6.81 ABC 744
3 CBA 760 BCA 748
4 CAB 762 CBA 7381
5 BCA 869 CAB 797
6(Worst) ACB 9.98 ACB 8.00

67 AHel ASE Indoor GPSAZE! (3 Industrial-
Grade Transmitter, A<4 34 780nm class [
22 LED Strobe T3+ 80nm)< ©|-&dle] 3%
& AgFEE A 9 H, g I HuEE
7hste] HeHANE T3t

Table 19 Adojx =elyt Awa =29} )40 A
EEH A9y £AE HaEigleh 7F w4 ol
Fig. 4914 A8 455 oMUR adl2 MEss
Ao AAste] ARAoR 7} 9] HTAE

AT 5 YT Hgdnk Ao o T e
[e]

of Zutgrel Axel Wi, A
Askz A AR Aolsk Aol 4 Aske
7 Aol A gk et o) A9 BEHA A

e
ot
N
==t

0!

e o= A fARE A g1 S gl FuA
A= o aA el 84eA7E e wet 7
Z2ES AR U AF S8 9 AUEE g
L AA e el =E ablE dl o Rz A
oo 7|1k Al —’EH% Ztel MY sy A A

-

@el w49 A AU Table 1914 &A%
BCA-49% ASld UniA) 5712ke] 44 AwE 24
sAAsel ARANRe 247 B 5

414

o
o
A
k1
E:
olo
>,
i} rir

o =
- oH“‘ﬂOl a 7Ur°ﬂ &’MH Aol o

AT A mmdle] AErgs e 55
Aol 7154 EF MY Tl £ 8o oA
th Fig. 6014 dho]xz Fdde] Al EE(J300)0l
HEH & Asia stk AAFHCL)IS T4
o2 ARl E57F 1+ AEE 10mm oJMl(TY+H
oA 7 ARl ESZ7HA] Smm)E wi§- =A S5t
t} Fig. 69l S3st= AD 4329 &4%= &34
S A8k BEF e WMo R Groove’l FAEAO

A, wEbA 550 f3jo] PHW BT npgHow

FEoIAA 2o 3 g A9 E53E At Mol

7] e AR ogE 4 gtk
43t9] A= 24(=4)71A¢]

(}DJ\OU o]l:_,O« 1:": ]ﬂ Hl

4>

)

3 & A3}, Fg. 77 o] SmmOMH H A
= A7 EEEATh s 441 dea of
2000070 o FedE HElFo] ARSH T

o] F-8A85 gRlsky] s, Fig. 8% o] &
A3 Tack(ZH) ZdelellA ARl S57F A T

orfEe] ALE AAg ol viEl ASs oAk

Fig. 6 A Crane Block and its weldments
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