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Abstract

Overlay welding is carried out to improve the corrosion resistance, wear resistance and heat resistance
on the surface of the chemical plant and steelmaking plant structures. In overlay welding, control of the
bead size and the temperature distribution of weldment are particularly important because that is directly
connected to the improvement of quality and productivity. The aim of this study is to model the welding
heat source that is very useful to analyze the bead size and temperature distribution of weldment. To find
the welding heat source model, numerical analyses are performed by using FE software MSC-marc.
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Table 1 Measurements

of pipe and welding

parameters

pipe length 997.2 mm
pipe inner diameter 78.30 mm
pipe out diameter 89.26 mm
pipe thickness 5.72 mm
weld voltage 13.08 V
weld current 260.32 A
torch speed 0.06 mm/s
wire feeding rate 12 mm/s
pipe rotational speed 4.6 deg/s
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Fig. 2 Finite element of pipe model
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Fig. 3 Goldak's weld heat source model
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Table 2 Parameters of Goldak's model

10.00 mm

2.00 mm

cf 2.00 mm

cr 4.00 mm

power 3404.00 W
efficiency 80 %

heat input (Qg) 2723.20 W
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Fig. 4 filler metal heat input model

Journal of KWJS, Vol. 31, No. 4, August, 2013



GTA eH#lo] 8459 4fF alde AT 84Ed a9

65

Table 3 Parameters of mixed model

a 10.00 mm
b 0.75 mm
cf 3.00 mm
cr 5.00 mm
power 3404.00 W
total efficiency 68 %
heat input (Qc+Qsm) 2313.65 W
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Fig. 5 Analysis result of temperature distribution
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