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Abstract

Dynamics of molten drop detachment in the Gas Metal Arc (GMA) welding is investigated
using the Volume of Fluid (VOF) method. The electromagnetic effects are included in the
formulation of the VOF method which has been widely used to analyze the dynamics of the fluid
having a free surface. The molten drop geometry, pressure and velocity profiles within the drop
are calculated numerically in the cases of globular and spray transfer modes. It appears that the
velocity and current distribution affect metal detachment. 1t is found that the taper is formed and
maintained during the spray transfer by the electromagnetic force. Predicted results show
reasonably good agreement with the available experimental data which validates the application
of the VOF method to metal transfer analysis.
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Nomenclature

Alphanumeric

area of neighboring cell
magnetic flux density
depth

diameter of electrode
volume ratio of fluid within cell
body force

current

current density

depth of molten pool
dummy variable
pressure

radius of curvature or
radius of molten pool
area of surface cell
time
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voltage
width
velocity

Greeks

surface tension coefficient
permeability of free space
kinematic viscosity
density

electrical conductivity
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Superscripts & Subscripts

dummy variable
dummy variable
r-coordinate
surface
electrode wire
z-coordinate
6-coordinate”
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