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Development of basis of EBPVD assistance technologies for nanostructured materials and functionality parts
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CTBOpPEHO HAyKOBi 3aCa/iU €JIEKTPOHHO-TIPOMEHEBO] riOpUHOI TEXHOJIOTII 117151 Ol P>KaHHSI HAHOCTPYKTYPHUX
MaTepiasiB | KOHCTPYKLIMHUX eeMeHTIB (PYHKI[iOHAJILHOTO MPU3HaY€HHsI Ha OCHOBI OKCUIB, Kap6inis (TiO2, SiO2,
Al203, AgO, TiC) Ta meTaneBux cucteMm (Ha ocHOBi Fe, Cu, Ni, Cr) 3 rOMOT€HHOIO Ta reTePOTreHHOI0 (KOMITO3UTHOIO)
CTPYKTYpOI0. BBU€Hi 3aKOHOMIPHOCTI (POpMyBaHHS CTPYKTYpU MaTepiasis [IpY eJ1IeKTPOHHO-TIPOMEHEBOMY
OCaPKEHHI NapoBUX (a3 sIK HA OCHOBI OKPEMUX €JIEMEHTIB, TaK i B IPOLIECi OGHOYACHOTO OCA/I)KEHHS IEKiNIbKOX
€JIEMEHTIB, 10 He 3MIIIYIOThCA, B 3aJI€;KHOCTI HE TiJIbKY Bifl TapaMETPIB IPOLLECY OCAKEHHS Ta CIIiBBiIHOLIEHHS
KOMIIOHEHT, a i BILIMBY CYIIPOBO/KYIOUHMX IIPOLECIB (peBUNIapOBYBaHHS). CliBCTaBJIEHHS IapAMETPiB OCaIPKEHHS
Ta CTPYKTYPHUX XapaKTePUCTUK KOHMIEHCATIB, 3 OAHOTr0 60Ky, Ta iX BJIaCTUBOCTEH, 3 iHIIOT0, J03BOJIMJIO BCTAHOBUTHU
KOpeJIdLii MK BJIaCTUBOCTSMU TaKUX MaTepiasiB Ta apameTpaMu ix OTpMMaHH4, 1110 3Ha4YHO PO3LIMPUIIO TPaHULL
IVCIIEPCHOCTI CTPYKTYPH, BKJIIOYHO 10 HAHOMACIITAOHOTO PiBHS, Ta JO3BOJIUIIO AOCIIIUTH CUCTEMU, SIKi CKIIQTHO

ab0 HEMOXKJIMBO OTPUMATHU B OJHOPIJHOMY CTaHi 3 BUCOKMM PiBHEM AUCIEPCHOCTI iX CKJIa/lI0BUX.

Pedepar aHIJ1iHCBKOIO:

Scientific fundamentals of electron beam hybrid technology for producing nanostructured materials and structural
elements for functional purposes based on oxides, carbides (TiO2, SiO2, Al203, AgO, TiC) and metal systems (based
on Fe, Cu, Ni, Cr) with a homogeneous and heterogeneous (composite) structure were established. Regularities of
material structure formation in electron beam deposition of vapour phases, both on the basis of individual
elements, and during simultaneous deposition of several elements, which do not mix, were studied depending not
only on the deposition process parameters and component relationship, but also the influence of concurrent
processes (re-evaporation). Comparison of deposition parameters and structural characteristics of the
condensates, on the one hand, and their properties, on the other, allowed correlating the properties of such
materials and their production parameters, thus greatly widening the limits of structure dispersion, to nanoscale
level inclusive, and allowing investigations of systems, which are difficult or impossible to produce in a
homogeneous state with a high level of dispersion of their components.
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