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Abstract

The objective of the present paper is to develop an analysis method for the correction of
welding deformation of stiffened plate by line heating. In this paper, the equivalent loading
method, based on the inherent strain theory, was used to analyze the heat-straightening of
a stiffened plate. Equivalent loads were obtained by integrating the inherent strains which
were determined from the highest temperature and the degree of restraint. Finally, the
obtained equivalent loads were imposed, as applied loads, on the elastic analysis for the
prediction of correction of welding deformation in stiffened plate. The proposed method is
expected as a basic study in heat-straightening analysis of welding deformation in large
scale block.
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Fig. 1 Simplified elastic—plastic analysis model
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o Experimental results
0 2-D Heat transfer anslysis

Fig. 3 Flow chart for the analysis of heat-
correction

HET 2XE Pot, DRPEEE SIHEIS(E
S S 1997)22 XI#5I0f B4 |8 Q4 A
£ Ell 2B 2T HEE 28 & UACH

D T 25 Aoy
HNTE2TE JIER
g ny My sot

o

1o
o
I
Q
g8
o
x
R

0z -

[

=]
o ri
H
2ol
0

bo!—ﬂrH[l—J

B2
o H
H
fUf

o

i o

>H|_DJI-U"JQH[[H'1

@ 1
Ol e
S no
o
&
o
H
e

e Mo

10 o

[ O 1 Y e (|
o
o
2
o
=)
2
]
2 g
TR
o
ron

Ir

[

input rate
egtE AIBSIULE I8 RAXl= Fig. 4 2 20
center line OIA 6mm BOHA XNE2Z Z2H0INU
O, NHEET= Table 2 2F 201 22 2 SH

22 2Tk dideE 8510 20 &2 250t

700CE &X %= BAMA LESIAL 700°Cet
= A2 d22 FEEE |AGHD] |, HE W

=
=24

K41 M43 20044 88

C:

87
H Al 213 &7 700CE ZEX 0I0F stlh=
SZ &0 Mt 2AH2Z2 &Zol)| MHE0ICH
Q(r) = Qmaxe_yr2
27 y
9up =j:j0q<r>rdedr o =Ly (5)

where, q(r): heat flux (J/mm?® sec.)

q. : effective heat input rate (J/sec.)
Gmae s MAXIMUM heat flux (J/mm? sec.)
y . concentration coefficient (mm?)
p

: distance from the center of heat source

Table 1 Input for temperature transfer analysis
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Fig. 4 Two—line heating position

Table 2 Heating velocities

Thickness 7 mm 10 mm 12 mm
Velocity | 11mm/s | 11mm/s | 1tmm/s
Trmax 699°C 693C 692°C
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Table 3 -Dimension of specimen

Base Plate [mm] 400 x 400
Stiffener [mm] 400 x 150
Thickness [mm] 7,10, 12

Fig. 10 Deformation measuring system

Fig. 11 Two-line heating of unit fillet structure
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Table 4 Dimension of the stiffened plate (mm)
Base Plate 5000 x 4000 x 12
Girder 5000 x400x 12

Longitudinal 5000 x200x 10

Trans. Frame 4000x400x 12
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Fig. 14 Shape of a stiffened plate
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Fig. 16 Deformed shape of stiffened plate
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