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Abstract. Al/h—BN composites with high strength were fabricated by a combina-
tion of ball milling and spark plasma sintering using nano Al and nano BN powders.
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Funding. The work was carried out with the financial support of CzechNanoLab,
MEYS CR (LM2018110) and the OPVVV project “New nanostructures for engi-
neering applications” No. CZ.02.1.01/0.0/0.0/16_026/0008396.

HayuHag craThs

Komnozutbl Al ,../h—Bn.,.., M3roToBNEHHbIE METOA0M
LLIAPOBOrO Pa3mosa i UCKPOBOTO MNa3MeHHOr0 CnekaHus

Waktu Kopte', MarkaH KaiibipxaHoBuu Kymkanos?,
Augpeii Tpopumosuuy MatBees’, Augpeii Bnagumuposuy boupgapes*,
Nlennc Bnagumuposuy Jeii6o’, Amutpuii Bhagumuposuy Wranckuin®

1.2.3.5.6 HayimoHasbHbII Mccle0BaTebCKMii TEXHOIOTMYECKHIA YHUBEPCUTET
«MHUCuC», Mockna, Poccust

© Corthay S., Kutzhanov M. K., Matveev A. T., Bondarev A. V., Leybo D.V., Shtansky D. V., 2022

390



Cekuma 5. ﬂ)yHKLlI/IOHaﬂbeIe MeTannyeckne, kKepamnuyeckie n KoMmnosnLnoHHbIe matepuanbl

4 Department of Control Engineering, Faculty of Electrical Engineering,
Czech Technical University in Prague

! shakti.corthay@misis.ru

Annnoramus. B paGore n3y4eHO moydeHre BHICOKOIIPOYHBIX KOMIIO3UTOB
Ha ocHOBe Al/h—BN, M3roToBI€HHBIX ITyTeM COYEeTaHUSI IIIAPOBOI0 pa3MoJIa U UC-
KPOBOTO IJIa3MEHHOTO CIIEKAHUS C UCITOIb30BaHUEM MOPOIKOB Al ., M h—BN, .

KroueBble cioBa: amioMuHUM, HUTpUA 60pa, IIapoBOil pa3MoJI, ClieKaHUe,
MPOYHOCTh Ha PaCTKEHUE

®unancupoBanue. Pabora BbINoJHEHA Npu (GUHAHCOBOM IMOAAEPKKE
CzechNanoLab, MEYS CR (LM2018110) u npoekta OPVVV «HoBble HAHOCTPYK-
TYPBI [T HHXKEHEPHBIX ITpuioxeHuii» Ne CZ.02.1.01/0.0/0.0/16_026/0008396.

he use of oxide, nitride, carbide, and boride nanoparticles (NPs) in

Al-based metal matrix composites (MMCs) is a promising technique
for restricting dislocation motions and thereby boosting material strength via
dispersion hardening.

The goal of this research is to use a combination of ball milling (BM) and
spark plasma sintering (SPS) to create Al/h—BN composites with excellent
strength utilizing nano Al and nano BN powders. The combination of two
types of nanopowders is aimed to provide a uniform distribution of the rein-
forcing phases and increase the AlI-BN chemical interaction during the BM
and SPS stages by boosting the surface-to-volume ratio.

The tensile and compressive strength of the resulting Al/h—BN compos-
ites are measured at 25, 300, and 500 degrees Celsius. The combination of
high strength and ductility of the composite was described based on the in-
vestigation of phase transitions in the Al/h-BN system at a temperature 30 °C
below the Al melting point.
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