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Oleg Markov, Anton Khvashchynskyi, Volodymyr Panov, Pavel Rizak, Roman Zhytnikov 

IMPROVEMENT OF THE DRAUGHT PROCESS OF MASSIVE WORKPIECES  
FOR THE PRODUCTION OF PARTS FOR ENERGY ENGINEERING 

Urgency of the research. Technological processes of forging large-sized workpieces with responsible destination require 
precise determination of technological modes of the deformation process. It is necessary to ensure high quality and optimal 
cost in the manufacture of products weighing from 20 to 200 tons. The optimal technological forging regimes can be established 
on the basis of the data of the stress-strain state of the workpiece during forging. 

Target setting. The forging of large forgings is a small-scale and single type of expensive production with low liquidity; 
therefore, these processes require preliminary finite-element modeling of the stress-strain state and power parameters of forg-
ing. Modeling should allow to accurately establish the stress-strain state of the workpiece in the forging process. 

Actual scientific researches and issues analysis. Based on the analysis of publications in recent years, it was found that 
the main attention in modeling the processes of forging large forgings using the finite element method was given to changing 
the shape of the workpiece when using new methods of forging and deforming tools. 

Uninvestigated parts of general matters defining. Unresolved issues remain the effective angle and depth of the faces of 
the four-beam blanks, which will intensify the forging of internal defects. 

The research objective is to improve the quality of responsible parts by welding of the internal defects on the basis of 
improving the operation of the upsetting of four-beam ingots. 

The statement of basic materials. The method of draught of large ingots has been investigated in this work. Strains effec-
tive and mean stresses in the longitudinal cross-section of the workpiece with concave faces after draught have been determined 
by finite element modeling. The theoretical investigations allowed to determine a distribution of stresses and strains parameters 
into body of the four-beam workpieces after draught. Finite element modeling allowed to found a rational depth of the concave 
faces should be which has to be 15 % from workpiece diameter. Maximum closing of the internal defect take place for this 
depth of the concave faces. 

Conclusions. Finite element modeling allowed to found a rational depth of the concave faces should be which has to be 15 % 
from workpiece diameter. It has been established that draught of the four-beam workpieces improved a quality of the massive parts. 

Keywords: forging; upsetting; ingot; internal defect; massive part; four-beam workpiece; concave faces; FEM; compres-
sive stresses. 
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