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Investigation on Metal Transfer in GMA Welding through Dimensional Analysis
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Abstract

Since various parameters including the welding conditions and material properties are involved in
metal transfer, it is difficult to figure out the effects of each parameter. In this study, dimensional
analysis is performed to reduce the number of the parameters and to reveal the effect of each
parameter on metal transfer. Dimensionless parameters are derived based on the inertia force and
surface tension, and their contributions on metal transfer are estimated by analyzing the
calculated results using the volume of fluid (VOF) method. Among several dimensionless
parameters, Nse(=pl?/dwy) which represents the ratio of the electromagnetic force to surface
tension, is found to be appropriate to describe metal transfer and estimate the transition current.
Predicted results of transition current and drop size are in reasonably good agreements with

available experimental data which show the validity of proposed dimensional analysis.
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