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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KomIT'toTepHe KOHCTPYIOBAaHHS HOBUX IEPCIIEKTUBHMX KOHCTPYKLIMHMX KOMIIO3UTIB 3 a/IIOMiHi€BUMU MaTPULIIMU

Ha3sBa po6oTH aHIJIilICbKOIO:

Computer design of new promising structural composites with aluminum matrices

Pedepar yKpaiHCBKOIO:

OG6’eKT HOCiIKEHHS — aJIIOMOMAaTPUYHI KOMIIO3UTHI MaTepianu Ha OCHOBI criaBiB cucteM Al - Cr - Fe Ta Al - Cu -
Mn. MeTta po60TH — KOMIT'IOTEPHE KOHCTPYIOBaHHS IE€PCIEKTUBHUX aJTIOMOMATPIYHMX KOMIIO3UTIB 3 TYyrOIJIaBKUMU
BritoueHHsMU (B4C, SiC, AlB12, Al203, SiB6 i iH.) 3 pi3HUM cTyneHeM AucrepcHoOCTi. MeTou nociipkeHs — Qisuko-
MaTeMaTUYHE Ta KOMITIOTEPHE MOJEJIOBAaHHS HA MAaKPOPiBHI (MeXaHiKa CYLiJIbHOTO CepeioBUIIA), ME30PiBHi
(MeTomy ¢ppakTanbHOI reoMeTpii), MiKPOpPiBHI (IEPIIONPUHLMITHI PO3PAXyHKN, METOIA MOJIEKYJISIPHOI IMHAMIKHY,
HaHOKJIACTEepHE MOJeIoBaHHS). [I06yJ0BAaHO METO0JIOTiI0 KOMITIOTEPHOTO KOHCTPYIOBAHHS HOBUX
[IePCIEKTUBHUX KOHCTPYKLIMHUX KOMIIO3UTIB 3 /IIOMiHieBUMU MaTpuUlsiMu. Ha oCHOBI po3po6sieHoi aBTopaMu
METOAMKMI KOMITIOTEPHOTO KOHCTPYIOBAHHS OTPUMAHO i AOCIIiIKEHO HU3KY KOMIIO3UTHUX MaTepiasiB Ha OCHOBI
skapominHoro criaBy Al-8Fe-1,5Cr, e B IKOCTi 3MiI[HIOI04O0i a3y BUKOPUCTOBYBAJIMKEPaMiyHi 4aCcTKU
BHCOKOMIIIHUX, BUCOKOMOAYJIbHUX TYTOIJIaBKUX KapOifiB Ta 60PUiB 3 BUCOKOIO €HEPri€lo MiXKaTOMHOTO 3B'sI3KY,

1110 326€3MeYnsio 3HauYHe MiiBUIEHHS PiBHS iX MEXaHIYHUX BJIACTUBOCTEN.

Pedepar aHIJIiHCBKOIO:

The object of research is alumino-matrix composite materials based on alloys of the Al - Cr - Fe and Al - Cu - Mn
systems. The purpose of the work is computer design of promising alumino-matrix composites with refractory
inclusions (B4C, SiC, AlB12, Al203, SiB6, etc.) with different degrees of dispersion. Research methods are physical-
mathematical and computer modeling at the macro-level (mechanics of a solid medium), meso-level (methods of
fractal geometry), micro-level (first-principle calculations, methods of molecular dynamics, nanocluster modeling).
The methodology of computer design of new promising structural composites with aluminum matrices has been
developed. On the basis of the computer design method developed by the authors, a number of composite
materials based on the heat-resistant Al-8Fe-1.5Cr alloy were obtained and studied, where ceramic particles of
high-strength, high-modulus refractory carbides and borides with high interatomic bond energy were used as the
strengthening phase. provided a significant increase in the level of their mechanical properties.
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