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A Study on Welding Distortion of Channel I Butt SA Weld
using FE Analysis
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ABSTRACT: The purpose of this study is to evaluate the welding distortion at the channel I butt SA weldment. In order fo
do il, the heat input model for the weldment was defined as combined heat source with the surface heat flux of gaussian
mode and volume heat source uniformly distributed within weld groove on the basis of comparing the shapes of wmolten pool

and  temperature  distribution obtained by FEA and

experiment.

The arc efficiency of SA welding for 2 dimensional FE

analysis was determined as 085, The results of welding distortions at the weldment obtained by FEA and heat input

conditions proposed have a good agreement with those oblained by experiment.

Based on the vesults, it was suggested that

the proper heat input model should be required to evaluate the welding distortion for weldment.
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Table 1 Welding conditions and dimensions for channel 1
butt SA weld

Welding Conditions Dimension [mm]
Flectrode | Heat Input
. Plate Channel
Dia [mm] | [cal/mm]
800(W) x 1000(L, 75x75x6
24 47713 X ) X
x 6(1) EA

Fig.1 Configuration of test specimen

A e Bl

Fig.2 Locations of K type thermocouple attached
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Fig. 3 Heat flux model used for FE analysis
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(c) macro specimen
Fig. 4 Comparison results of temperature distribution at the

channel I butt SA weld with heat mput model and
macro specimen

16.00 —

12.00 |-
= —
g [
s [ T
E .
=
g seo-
[
g P
(=] <
| L
- G

400 |- /

| B
= ,*'l
B . '
p.00 i | i | 1 | i |
0.00 4.00 $.00 12.00 16.00

X Location [mm]

Fig. 5 Comparison of the shape of molten pool at the
chanmel I butt weld obtained by FEA and

experiment
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Fig. 6 Comparison of temperature changes at the chamnel [
butt SA weld obtained by both FEA and Experiment

3. Chanel | Butt S%& & sliAd

31 siiA] = g Py

Channel T butt SA £8%5-¢] ¥3 A% 54& i) H8kd

B4 e dAg A @ 4 @24 e stk LE
g RYl S 0|83 R 2% THIE HIE) A XL 8l
24 2 AAF A Z7A(quasi-steady state condition) S ©]-8-3F
o 339 @AY EAE 2x1g GAT BAZ st 83
W HAS 9 d Bad s Table 19 83 4€ =4
A AMEE BT 2o tidle] &84 WEke R WEE
o] A= 7FY =, generalized plane strain 27& ©]&3F
o 884 Sul/) HH 84F o83t Fg. 73 847 (mesh
design e TS 8l SRy 7FE &7l dAEke
o Wyl ogk ZF zt Wy A AAS Aoy st
Fig. 71 o] &4 =dlo) 235l rigid contact 84F o]-g-3}
o 71g & +Y kY] HYE FEEiRen, 8%y &4 Y
o ARE Pe AX 23 AEE FEIIAT A ARE
A 2 8RR NAK BAL 250 oEsk Tl ¥
B JjA) 2A0F von-Mises £7E ol && o, 718 F3
5 plastic straing Ao x5 £3 F49 §302 748
ook zela s A BEgAS AFI) ke Y 84
Z77} dimensionS 84 Al@H sl 33 ASVNE &
M A= Axfe} vtk

Rigisl Contact

Fig. 7 Analysis model and boundary condition
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Table 2 Distortion results of chamnel I butt SA weld by

experiment
Direction Z-Location Distortion Average
[mm] {mm] [mm]
100 04
X 500 1.1 0.7
900 0.7
100 74
Y 500 89 84
900 89

Fig. 82 #38434& o183l Table 29] 4% 2o}l $Y
8 84 228904 B742 channel T butt SA £3589 X 2 Y ¥
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{b) Distortion un Y direction

Fig. 8 Contours of welding distortion at the channel I
butt SA weldment using FEA (unitmm)
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