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Development of a new processing profiles for profiled processes 
Markov O.E., Zhitnikov R. Yu., Musorin A.V. 

Abstract. A method of forging billets has been proposed, which consists in the upsetting of profiled ingots. A 
technique has been proposed for a theoretical study of the dependencies of axial porosity size reduction in workpieces 
based on finite element modeling. The baseline for the study was the height of the protrusions of the four-beam 
workpieces. The height of the protrusions of the four-beam workpieces varied in the range of 0.75; 0.80 and 0.85. The 
angle of the protrusions of the four-beam workpieces was 115°. Based on the finite-element studies, average stresses 
has been established during the upsetting of shaped ingots. Based on this parameter, the stress state parameter was set 
in the central part of the forging. The proposed technique of conducting experiments. The experiments were carried out 
on models of lead and steel. As a result of the finite element modeling, it was determined that the rational relative 
height of the protrusions is 0.85. This ratio leads to a maximum decrease in the size of the axial porosity. This can be 
explained by the significant amount of compressive average stresses during the upsetting of profiled workpieces. A 
rational amount of compression is determined when the maximum reduction in the size of the axial porosity takes place. 
The average stresses in the forging volume and the change in the stress state parameter of an upsetting profiled 
workpieces are determined. The closure of the axial porosity has been proven by experiments on lead and steel models. 
The proposed method of deforming four-beam profiled workpieces has been introduced. Analysis of the USC results 
made it possible to determine that the manufactured products lack axial voids that exceed customer requirements. As a 
result, the expediency of the operation of the profiled ingots upsetting was established, which made it possible to 
increase the density of the internal structure of large-sized workpieces. 

Keywords: protrusions, upsetting operation, stress state, axial porosity, high-quality products 
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