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MECHATRONIC CONTROL SYSTEM FOR  TITANIUM MELTING WITH  
TEMPERATURE AND MELT LEVEL OF THE CRYSTALLIZER FEEDBACK 

 
Tsybrii I.O. 
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Tsybrii I.O. Mechatronic control system for  titani-

um melting with temperature and melt level of the crystal-
lizer feedback 

The new mechatronic control system of  electron-beam 
melting of titanium is presented. Three-dimensional transient 
heat transfer in the intermediate container was simulated us-
ing finite element method. In this study, the efficiency of dif-
ferent algorithms to control the electron beam trajectory was 
compared. It was shown that the standard algorithm with a 
zigzag trajectory provides uniform heating of the melt in the 
absence of unmolten furnace charge. A temperature feedback 
algorithm allows heating the melt within the required temper-
ature range in the presence of the furnace charge but it 
doesn’t provide temperature distribution uniformity. Based on 

the mentioned algorithms, a combined algorithm was pro-
posed which allows efficient heating of the melt regardless of 
the presence or absence of the furnace charge. The implemen-
tation of the combined algorithm into the technological pro-
cess enables to increase substantially the efficiency of melting 
of titanium. Developed mechatronic control system has  uni-
form heating of the melt in the intermediate container of the 
electron beam unit, an efficient distribution of the power of 
electron beam guns and smooth beginning of the  ingot`s pull-
ing-out from the crystallizer.  
Keywords: electron beam melting, intermediate container, ti-
tanium melt, temperature distribution, mechatronic control 
system of melting titanium 
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SYNTHESIS OF VPO CATALYSTS AND THEIR APPLICATION FOR ACRYLIC  
ACID OBTAINING FROM ACETIC ACID AND FORMALDEHYDE 

 
Shpyrka I.I., Nebesnyi R.V., Pikh Z.G., Sydorchuk V.V., Khalameida S.V. 
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