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Scientific and technological principles of synthesis and consolidation of high-wear-resistant composites based on
aluminum and titanium alloys reinforced with high-strength compounds.

Pedepar yKpaiHCBKOIO:

BignpaiboBaHO TE€XHOJIOTIUHI peskuMU lepOPMYBaHHS ajlloOMO- Ta TUTAHOMATPUYHUX KOMIIO3ULITHMX MaTepiaJis 3
BMKOPHMCTaHHSIM IHTEHCHBHOI IJIACTUYHOI fe@opmalii. ONTHMi30BaHMI KOMIIOHEHTHUI CKJIA], BUXiHOI IIUXTHU Ta
IOCJIiIPKEHNI 10T BIIUB HA OCOOJIMBOCTI CTPYKTYpH Ta (Pa30BUil CKJIAJ, CHHTE30BAHOTO KOMIIO3UTY cucTemu Al-C-
Ti. Tloka3aHo, 10 B pa3i BUKOPUCTaHHS MIUXTH i3 CTEXIOMETPUYHMM I10 BiTHOUIEHHIO O TUTAHY BMiCTOM BYTJIEIIIO
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BHCOKi XapaKTepUCTUKHU MIITHOCTi. Pe3ysibTaTi TpUO6OTEXHIYHUXK JOCTiIKEHb TI0Ka3aiH, 0 KOMIIO3UTH SIKi MiCTSTb
3aJIMIIKOBUI ByIJlellb MaloTh CTiliKicTb y 100 pa3 6isbiy HiX 6€3 HaJJIMIIKOBOTO ByrJelo. [lokasaHo, Mo
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[Iapu TEPTS Ta BiANOBigHO 36iblye ii CTIMKICTB.
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Technological deformation modes have been developed for alumino- and titanomatrix composite materials using
intensive plastic deformation. The component composition of the initial charge was optimized, and its influence on
the structural features and phase composition of the synthesized composite of the Al-C-Ti system was
investigated. It was shown that when using a charge with stoichiometric carbon content in relation to titanium,
the predominant strengthening phase of the alloy is spherical TiS, uniformly distributed in the aluminum matrix. In
turn, a composite with a titanium matrix during sintering and recrystallization stimulates the formation of needle-
like inclusions, and their further deformation leads to their partial grinding and reorientation in the direction of
intense plastic flow of the material. The essential physical, mechanical, and operational properties of the
compacted materials were investigated. It was established that the developed composites have high-strength
characteristics. The results of tribotechnical studies showed that composites containing residual carbon have
resistance 100 times higher than those without excess carbon. It was shown that impregnating the synthesized
composite with an anti-friction material prevents the adhesion of friction pair materials and, accordingly,
increases its stability.
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