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Abstract

In this paper, we consider the advantage of using the metallothermic method for producing alloys, in
contrast to traditional methods. Using the HSC Chemistry 6.1 software package, thermodynamic modeling
was performed. The possibility of obtaining intermetallic compounds by the joint aluminothermic reduction of
Zr, Ta, Nb oxides is shown. The alloy was obtained by aluminothermic reduction of aluminum, zirconium,
tantalum and niobium oxides in a resistance furnace, followed by grinding and powder size 40-100 microns.
An experimental study of the sequence of phase formation and the boundaries of their existence was
investigated using differential thermal analysis (DTA). The experiment was carried out on a STA 449 F3
Jupiter (NETZSCH) synchronous thermal analysis instrument in an argon flow GOST 10157-79 (the volume
fraction of argon is at least 99.993%), the flow rate of the gas used was 30 ml/min. X-ray phase analysis
(XRD) of the products (after DTA) was carried out on an XRD 7000 diffractometer (Shimadzu). By the
relative intensity of the lines of the various phases, their quantitative ratio was estimated. The diffraction
patterns were decoded using literature data, as well as the JCPDS (International Center for Diffraction Data)
and ASTM (American Society for Testing and Materials) databases. According to the obtained XRD data, in
the sample at temperatures of 954.5 and 1309.1 °C, respectively, the formation of a solid solution (Zr, Nb,
Ta)Al, occurs, which is isostructural to the intermetallic Al;Zr. In both cases, the concomitant ZrAl,
intermetallic compound is also formed. The performed study can serve as a scientific basis for the
development of promising metallothermal technologies for the production of rare metal alloys.
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