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FORMATION OF MULTICOMPONENT WEAR-RESISTANT COATINGS IN THE
CONDITIONS OF SHS

The development of many areas of modern industry is impossible without the development and
use of new resource-efficient technologies. In this case, an important role is played by technologies
that can impart special properties to surface layers. The technology of self-propagating high-
temperature synthesis (SHS) meets these requirements to the greatest extent, allowing to obtain
materials and coatings with controlled composition, structure and performance characteristics. The
mechanism of formation of protective titanium coatings on structural materials was researched
using the method of thermodynamic analysis of possible chemical reactions between the
components of the system [1]. For this purpose, the interaction of the gas saturating medium
formed in the process of thermal spontaneous combustion of the SHS charge was calculated. The
existence of temperature limits to which the propagation of the combustion front is possible
introduces certain restrictions on the use of the combustion mode as a technological mode. On the
contrary, the thermal autoignition mode is free from these limitations.

It was found that at 700-1500 K, the decomposition products of activators 1> and NH4Cl react
with the components of the charge to form gaseous compounds: AICI, AIClz, AloClgs, All, Ally,
Allg,Alzls, AIHCI, AlIH:CI, AIOCI, SiCl, SiClz, SiCls, SiCls, SiHCI, Sil, Silz, Sils, Sils, CrCl,
CrCly, CrCls, Crly, Crls, TiCl, TiCly, TiCls, TiOCI, TiOCly, TiCls, Til, Til2, Tils,Tils. The test
results showed that, when tested under friction-sliding conditions, the best wear resistance among
the considered alloyed titanium coatings is provided by coatings alloyed with chromium and
silicon. Their wear resistance is 1.7 to 1.9 times higher than that of coatings obtained under
isothermal conditions. The data obtained for comparing the wear resistance of steel 45 with
titanium alloy coatings correlate with the microhardness values, which for coatings obtained under
SHS conditions with chromium alloyingH100 = 16000 — MPa, with silicon alloying Hioo = 9000 —
10000 MPa. A significant increase in wear resistance after surface alloying alloys with elements
is associated with a change in the structural and energy state of the surface. It is known that the
diffusion saturation of the surface with elements increases the binding energy of atoms, thereby
leading to the inhibition of diffusion processes on the friction surface, which leads to a decrease
in the plastic friction of the surface. Tests on the MT-5 friction machine (friction under shock-
dynamic loading conditions) show that the best wear resistance is provided by protective coatings
alloyed with Si and Al (processing in a rational SHS mixture). Their wear resistance is 1.8 - 2.0
times higher than that of coatings obtained under isothermal conditions.
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