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Effect of Aerodynamic Drag Force on Liquid Metal Convection in GTA Welding
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Abstract

The weld pool convection problem that occurs during the stationary GTA welding has been
studied, considering the four driving forces for weld pool convection, i.e., the electromagnetic
force, the buoyancy force, the aerodynamic drag force, and the surface tension force at the weld
pool surface. In the numerical simulation, the difficulties associated with the irregular moving
liquid-solid interface have been successfully overcome by adopting a Boundary-Fitted Coordinate
system. In the experiments to show the validity of the numerical analysis, a deep periphery and
shallow centerpenetrated weld pool shape was observed from the etched specimen. It could be
revealed that this type of weld pool shape could be simulated, only when some of aerodynamic
drag force distributions are considered. Although slight disagreement arose, the calculated and

the observed weld pool shapes were in a reasonable agreement.
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Table 1 Parameters used in the computation

H= 4mm I = 100A
L= 10mm T, = 1530°C

= 15.48 W/mK 7, = 3000°C
ci= 753 J/kgK u = 0.006 kgm - sec
o= 7200 kg/m? s = 0.26x10"°H/m
B= 10"/K h = 10 W/mm*C
do/dT=-10"°N/m'C hr = 247KJ/kg
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