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Titanium-based composite powder materials are edtginterest due to the unique properties resulting
from the synergistic effect of combining the prdper of structural elements. Despite a large nunaber
studies in this area, the question of the influeatesome complex components on the structural-phase
composition and physical and mechanical charattsi®f a titanium-based powder composite remains
open. These components include oxides of bothigmantself and other metals (AD;, F&0s), with which
titanium interacts well. In particular, the 28; compound has temperature coefficients of linegraagion
(TCLE) similar to titanium, which solves the proflef residual stresses during processing. In amgithe
oxide phase in titanium composites can be presenbonly as an inert additive, but also participate
reduction reactions. This is especially importatew considering the structure formation of a coritpos
under conditions of nonequilibrium combined teclogats associated with sintering and reduction reast
The problem is aggravated by the lack of adequateefs of technological joint processes of sinteang
reduction, accompanied by complex physical and ate@mhenomena in non-equilibrium conditions under
high-energy exposure. The production process of posite materials and products under sintering
conditions in various technological processes,uidicly additive technologies, MIM, spark sinterimgg.,
consists of many interconnected physical and chemitenomena (for example, the interaction of naask
heat transfer processes with a complex set of aameactions and the field of mechanical stresses
generated by the change in composition). In thgam, the presented work allows us to expand the
understanding of some points that are associatddthe interaction of the components of titaniunsdzh
powder materials with oxide additives under reactintering conditions. In this work, we analyzée t
results of reaction sintering of a titanium-basedvger material containing aluminum and titaniumxitie
as additives. Moreover, the ratio of titanium daeiand aluminum was calculated in such a way asdare
the expected reduction reaction (%i® Al) — (Al,O; + Ti) and the volume of possible synthesized oxide
should not exceed 10%. To assess the effect aghtkiag procedure in the formation of the structypbhbse
state, powder mixtures were prepared in two wape first way is simple mixing of all components for
hours, followed by treatment in an activator for more than 60 minutes. The second way is two-stage
mixing, where first a mixture of aluminum and titam dioxide was processed in an activator, themititm
powder was added, and mixing was continued in aal axixer for 2 hours. Specimens with a residual
porosity of 35-38% were pressed from the resultmigtures for subsequent vacuum sintering under
controlled heating conditions at a temperature I0EC with an exposure of 60 minutes. The sintering
results showed that the mixing procedure is of tgiaortance in realizing the reaction sinteringl dhe
reduction step. Preliminary mechanical activatidntte pair (TiQ + Al) did not fully guarantee the
implementation of the reduction reaction, and a$t@insequent sintering, the titanium-based solidtswi
phase dominated in the structure, where aluminuncaiygen were actually dissolved. Residual aluminum
was also observed in small amounts (no more than MY the other hand, as a result of the simultaseo
mixing of all components, the transition of Ti® Ti;O occurred against the background of the formatfon
Al,O; and TiAl, which was insignificant in terms of vohe. Thus, it was shown that the aluminothermic
reduction reaction of titanium from Ti@oes not go to completion, but stops at the intglite stage Ti©
— Tiy0.
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