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Effect of the Groove Shape of Ultra Thick Box-Column with Center
Segregation under High Heat Input for Corner Welding
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ABSTRACT: In this study, time-dependent distributions of temperature and stresses, in the box-column welded from ultra thick plates with
center segregation, has been analyzed by the conmercial finite element package SYSWELD, for several types and angles of groove. The major
points of investigation are the optimum type and angle of groove that minimize weld stress specially at the center segregation, as well as
temperature distribution, residual stresses and changes in the mechanical properties.

The results can be summarized as follows;

1) Generally the thermal cycle at the root of groove exhibits relatively rapid cooling pattern, however, most of the other part weldment have a

slow cooling pattern in all groove types.

2) Most of the micro-structures of weldment are composed of ferrite and pearlite, mearwhile we could find martensite and bainite locally at the

root of the groove.

3) Optimum groove type for high heat input welding of box-column corner is a double groove type, and the optimum angle for the groove is

30~45°
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that minimize deformation and weld stress at the center segregation.

S &E o gao] dshs EAH g nEe o
ltKInoue et al, 1984). 3tA|TF WYL &
HHE Agste) ZAS QNS o 8o FHe 2= A}
2 gl FAFENOY] wxe dF = kdet HolE
(lamella tearing)oll gt A7+ vl&Ee AAgo|chJubb, 1971
Ganesh and Stout, 1976; Skinner and Toyamra, 1977
Koufman et al., 1981). wlg}x] B d-pox= A=74=e) HE
g ZrodA 943 Bl dEHe 2uF AFE F=2
o] & H%E box-columng] Fy o]FHFo] Hidd 8HMS A8
EXHE’J FABA) vXe £x 9 8384l T
Q48 =2 IYESYSWELDHE ©]§3t
}ELO_E._ 23 box-column 1] o]
27, %8 A5 2 o] HAsE HESIUH

=
=

al
S

AlS
=5

2. Al

ZAAE = PAA TMCPERIoE A
QAL 4900 5 70une] 7|
3etxg B2 VA AE2 Table 1o et
SHNE seteAa 3549

Q



= -
T B

8}8} =4S Table 2 o eIt

Table 1 Chemical compositions and mechanical properties of
PILAC-BT33

Type A “Type B Type C
L] [ ] /]

C Si Mn P S Nb Ni s

0.14 04 1.26 0009 | 0002 | 0024 0.01

G Ti Vv Cu__|T.5(MPa)|Y.P(MPa)| Bl (MPa) Fig. 1 Groove shapes of analyzed model
0.01 0.014 0.026 0.02 517 415 40

Table 2 Chemical compositions of wire, flux and weld metal

Tr| C Si | Mn | P S Nb |
Wire | 0064 | 0014 | 051 | 0.0098 | 0.0078 -
Flux | - | 969 | 236 | - _ ]
WM. | 0081 | 016 | 152 | 0017 | 0007 | 0.001
2 [ Ni | C | T v Cu Al
Wire | 001 | 0013 | - - - 0.002
Fu Looz | - [ - - 1095
wM. | 002 | 002 [oo0os| o001 | 005 | 0019
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&37]A, ¢ : heat generation
k : conductivity (w/mn-C)
p : density (kg/mm)
¢ : specific heat (J/kgC)
A : Laplacian operator
T : temperature

£ A3 FEEUORRE U] FoE dojus diFR
{ge : convection)9} BAFE(q, : radiation)-&

g, =TT "
q,=—kT -T) &)
o}7}4, h : convection heat transfer coefficient
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t : time

proportion of phase concerned

T : heating or cooling rate
T : temperature
P,, : proportion at phase equilibrium
T : delay time
2 Z3E e Leblond’s lawd ©] &332, 22 HUolE
(austenite)of| A o}l Z ELALO] E(martensite) £.2] M=

P(T)=t-exp(-b(M, ~T)) Jor T<M, (6)

o714, P
T : temperature
M; : martensite starting temperature(400°C)

proportion of martensite

b : law parameter(0.011)
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K : hardening modulus (M)
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