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Due to the combination of high specific strength, creep resistance, excellent corrosion resistance and
low thermal conductivity, titanium and its alloys are widely used in aerospace, biomedical, chemical, marine,
automotive and many other industries. However, the low wear resistance of titanium alloys is a major
drawback that limits their use, especially in friction and wear related applications. A promising method to
improve the tribological properties is the formation of composite boride containing surface layers on the
surface of titanium alloys. This approach has been successfully implemented by various methods for
decades. However, the method of implementation of this approach, namely the formation of boride-
containing surface alloys in a single vacuum cycle using intense pulsed beams of charged particles and
plasma streams, is quite new.

The formation of boride-containing surface alloys on a titanium substrate was carried out using an
electron beam machine "PUTM-CII", which combines a magnetron sputtering system and a source of low-
energy high-current electron beams in a single vacuum chamber [1]. A lanthanum hexoboride material with
the properties required for magnetron deposition was selected as the boride-containing target for the
magnetron. LaBg(0.5)/Ti system has been investigated. Surface alloys formed by irradiation of the
LaBs(0.5)/Ti system with a low-energy high-current electron beam with energy densities of 3.5, 4.5, and 5.5
Jlcm? have been studied. The results of studies of elemental and phase compositions of the formed surface
alloys are presented.

REFERENCES

[1] A.B.Markov, A. V. Mikov, G. E. Ozur and A. G. Padei A PUTM-CII facility for the surface alloying. Instrum. and Experim. Tech, vol. 54, pp.
862-866, 2011, doi: 10.1134/S0020441211050149.

“ This work was supported by the Ministry of Science and Higher Education (public contract for the Tomsk Scientific Center of the SB RAS).

565



