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Abstract

The purpose of this study is to evaluate the welding distortion of the circular type lap joint in STS304L
of 0.7mm thickness by using FEA. In order to do it, a heat input model for GTA welding process with
non-consumable electrode was established through comparing the molten pool shapes and temperature
distributions obtained by both FEA and experiment. With the heat input model, the welding distortion of
the circular type lap joint was evaluated by 3-D FEA. From FEA results, it was found that 3-D FEA with
proper heat input model can be used for the evaluation of the excessive distortion of the circular type lap
joint of STS304L thin plate. In addition, the root cause of the excessive distortion in the weld was also
identified as the excessive compressive residual stress in the tangential direction of the weld.

Key Words :
element analysis

1. A =

43 olF(arc)el o E #dd 2= = <lgh
| @’%%(thermal strain)e] Aol T WE
9 R S8 S s, oleldt &5 Wy ¢ %t
T 2o Av)et FX 5L 3T Wy 75
ojEsitt. 53], 859 Wgo gk A S uiF
TEo] w4 v vt 83 FE9 AP b
<Y Hues 7} Wyov sa WY 22 A
Aol o3t L2Eo] Hwo} AHH A7} v
Ao zn A o 2 AdeER Festa ot
D oolgfg gx%o ¥y 2 AF 2o A% B4

Journal of KWJS Vol.30 No.5(2012) pp451-457
http://dx.doi.org/10.5781/KWJS.2012.30.5.451

STS 304L, Lap Joint, GTA, Heat input model, Welding, Distortion, Residual stress, Finite

SRS A weE Z G et ol 9
HE gkl Higl] =2 o %ﬂgﬂr ‘%‘—?: | @E%—%
R exHUelEA AEQl2] A
Al s Frggh el §ig
CmEbA], BAAQ &3 WE Ao Rk AlRbst
to] 8450 WejAd F5 a8l Al e
573 digh olal7t asitt 18y, ol
deo] thesls 59k a4
SR 2 8T
STl AG= ] it oo & AFolA]
XS ol&ste] LEU|EA 2EQle
A4 GTA (gas tungsten
1AF BT o] & #lsted

N

oA A elefd 4

Oom X

ofl s

ol

e ot &
-
rlr
é?:
Tz
r—{E
:cg
2
gl

2w
A
=2
M
2
N
i
)
=
N

(o]
= o

Ho
ol

-

o My oo (B N ¥ op
(T
it

ol
1o
by
o,
oft
oY,
R
N

Q

3

oo
i)
o
o,
rE
oft
tlo
£
AN
_O‘L



Smm g Ao
K type @AU9} &% 7|ZAE o]&slo] AZ3IAT
Fig. 1S GTA €84 2% o8 A= AAS Jehd
Aol AHed &4 18 Table 13 2t}

Table 1 Welding conditions

Current Voltage V Speed Heat Input
IA) V) v [mm/min) Q (J/mm)
24 8 93 124

Note) Q=60VI/v

Fig. 1 Temperature measuring equipment
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Fig. 2 Dimension of test specimen and locations
of thermocouple (A, B)
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Fig. 6 Comparison results of the molten pool
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Table 2 Comparison results of the maximum and
the minimum welding distortion obtained
by FEA and experiment

Min. Max.

FEA (A) -3.21 5.57
Measured (B) -3.45 5.8
Error ((B-A)/B) 7% 4%
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