
Thematic Section: Physicochemical Research. ________________________________________________ Full Paper                       
Subsection: Composition of the Alloys.                                         Reference Object Identifier – ROI: jbc-02/15-44-12-137 

Kazan. The Republic of Tatarstan. Russia. ________ © Butlerov Communications. 2015. Vol.44. No.12. ________ 137 

Publication is available for discussion in the framework of the on-line Internet conference “Butlerov readings”. 
http://butlerov.com/readings/                  (English Preprint) 

Contributed: November 19, 2015.  
 

Phase composition of V-Al-Ti-N alloys  
smelted by using of aluminum nitride 

 
© Aleksey V. Larionov,*+ and Vladimir M. Chumarev 

Laboratory of Pyrometallurgy of Nonferrous Metals. Institute of Metallurgy of Ural Branch of RAS.  
Amundsen St., 101. Ekaterinburg, 620016. Russia. Phone: +7 (343) 232-90-24. E-mail: a.v.larionov@ya.ru 

___________________________________ 
*Supervising author; +Corresponding author 

Keywords: alloy, vanadium, aluminum, titanium, nitrogen, smelting, phase formation. 
 

Abstract 
Phase composition of alloys smelted from mix materials containing a V-Al alloy, a titanium and an 

aluminum nitride was studied by X-ray diffraction and chemical analysis methods. The possibility to control 
the using degree of the aluminum nitride by titanium additives to the charge mixture smelting was shown. It 
was determined, that the nitrogen phase state in the V-Al-Ti-N alloy depends on the titanium content in it. At 
the titanium content in the alloy more than 6.0 wt. % the TiN becomes dominant among nitride phases. The 
degree of use of the aluminum nitride can be adjusted by the amount of titanium additives to the smelting 
charge. The recovery of nitrogen into the alloy is maximum when the Ti : V-Al relation in the charge is equal 
to 0.1. 


