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Abstract

The purpose of this study is to establish the predictive method of welding distortion and
residual stress for the channel | butt SA (submerged arc) weldment using FEA. In order to
do it, the heat input model for the weldment was defined as the combined heat source
with the surface heat flux of gaussian distribution and volumetric heat source uniformly
distributed within weld groove by comparing the shapes of molten pool and temperature
distribution obtained by FEA with those of experiments. The arc efficiency of SA welding for
two—dimensional FE analysis was evaluated as 0.85. The welding distortion and residual
stress of the weldment obtained by FEA and heat input model proposed have a good
agreement with those obtained by experiment. Based on the results, 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 heat input and dimensions
for channel | butt SA weldment

Base Plate Channel Heat Input,
(W x Lxt mm) Qolcal/mm]
800x1000x 6 75XE7A5X6 477

#4 | #3 #1

Fig. 2 Locations of K type thermocouple
attached
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Fig. 5 Comparison results of temperature
distribution at the channel | butt SA weld
with heat input model and macro specimen
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Fig. 6 Comparison of the shape of molten
pool at the channel | butt weld obtained by
FEA and experiment
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Table 2 Variables used for FEA

Base plate Channel Heat input
(Wx Lxt mm) [mm] [cal/mm]
800x1000x 6 75x75x6 EA 477
800x1000x 8 75x75x6 EA 650

Rigid Contact

Fig. 8 FE Analysis model and boundary
condition
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Table 3 Distortion results of channel | butt

SA weld by experiment

) . |Z-Location| Distortion | Average
Direction
[mm] [mm] [mm]
100 0.4
X 500 1.1 0.7
900 0.7
100 7.4
Y 500 8.9 8.4
900 8.9

Journal of SNAK, Vol. 44, No. 6, December 2007

603

Exp : 0.7mm

v
: < = FEA :0.74mm

-

R—

R R R

(a) Distortion in X direction

Exp : S.4mam

[ ¥ *  FEA :S.7mm
X

(b) Distortion in Y direction

Fig. 10 Contours of welding distortion at a
channel | butt SA weldment using FEA
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Fig. 11 Distribution of distortion in the Y
direction of the channel SA butt weldment with
plate thickness obtained by FEA and experiment
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