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Abstract – The mass transfer at the melting front of the welding tub is evaluated when welding 

with butt joint non-consumable electrode of low-alloy steels 4-10 mm thick. 

The problem of undercutting on the seam face is one of the main problems of weld formation 

when welding with a consumable electrode at high speeds. It became necessary to model the mass 

transfer process from the head to the tail part of the welding tub taking into account all the basic 

forces affecting the metal movement. 

The evaluation was carried out using a flat tub model. The melting process was simulated by 

blowing the metal mass through the fusion front in the coordinate system connected with the arc. 

Evaluation of significant forces was made using similarity criteria. 

It was found out that the main forces are gravity forces, electrodynamics forces, arc pressure on 

the molten metal surface. 

The proposed model of the tub differs in principle from existing models (the variability of the melt 

flow along the length of the front, the distribution of forces over the surface and the volume of the 

melt, the possibility of calculating the change in the melt velocity along the length of the fusion 

front). 

 

Keywords: welding tub, metal consumption, electrodynamics force density, melt, arc pressure, 

metal movement speed. 

 


