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Abstract

Metal-cored welding (MCW) wire with an optimal chemical composition was developed to minimize the weld
porosity and pits in the cold metal transfer welding of hot-dip galvannealed steel in a lap-joint configuration. The
effects of the chemical composition of the welding wire (specifically, the effects of the C, Si, and Mn contents)
on the weld porosity formation were investigated through statistical analysis, high-speed imaging of the weld pool
behavior, and welding signal analysis. The Si and Mn contents were found to be significant factors in reducing
the weld porosity and pits. As the Si and Mn contents decreased, the viscosity of the weld pool decreased and the
Zn vapor emission increased. The electrical resistance of the wire also decreased with decreasing Mn content.
Although the C content rarely affected the emission of Zn vapor, it affected the hardness of the welds. The response
surface model between the wire elements and weld porosity was also estimated, and the chemical composition of
the wire was optimized based on this model. The optimal MCW wire with low Si and Mn contents (0.08% C—

0.30% Si—0.51% Mn) was fabricated, and its effectiveness in reducing weld porosity was experimentally verified.
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