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Abstract. In the present work are given the results of the experimental study of the 

current and the heat flow distribution in the cutting hollow depth during the plasma arc 

cutting of metals for direct and opposite polarities. It is shown that for the opposite 

polarity of the arc the current and the feat flow distribution in the cutting hollow depth is 

more uniform than for the direct polarity. The total heat flow in edges of the cutting 

hollow for the opposite polarity of the arc is about 1.5 times greater than for the direct 

polarity. Thus, during plasma arc cutting for its opposite polarity it is provided a high 

quality of kerfs and more important productivity of the process. At the same time, in this 
case it is possible to cut more thick metals.  
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1. Introduction  

During the plasma arc cutting of metals a complex of thermal, gas dynamic, 

electromagnetic and chemical processes take place in the cutting hollow with 

interaction among them.  The heat flow and plasma gas, blown through the 

plasma torch nozzle in the cutting hollow, create in the metal a field of 

temperature gradients, that intensively heat and melt the metal and than 

evacuate the melted metal from the cutting hollow. In the complete volume 

nearly the frontal edge of the cutting hollow the processes of heat and mass 

transfer, mechanical mixture of melted metal, modification of the substance 

state etc. take place. All those superimposed processes create some fields of 

gradients of temperatures and concentration of a substance, of mechanical and 

electromagnetic forces, that generally, are not stable and only in the steady state 

of cutting may be considered as quasi-stable. 

A considerable influence on the process and character of creation of the 

cutting hollow have the current and heat flow distribution in the depth of this 

cavity. For the purpose to establish this influence it was realized the 

experimental studies of mentioned distributions for different work conditions. 

2. Experimental installation 

 The studies of current and heat flow distribution in the depth of cutting 

hollow was realized on the base of laboratory installation (fig.1) which consists 

of a power source PS, plasma arc torch with tubular copper electrode for cutting 




