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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka HOBMX HAHOCTPYKTYPOBaHUX aHTU(PPUKLINHNXK OKPUTTIB Ha OCHOBi AIMg@B: excriepuMeHTasbHi i

TEOPETUYHI TOCIIIKEHHS - ONTUMI3allis TEXHOJIOTTYHYMX [TapaMEeTPiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of new nanostructured anti-friction coatings based AIMgB: Experimental and theoretical studies -
optimization of technological parameters

Pedepar yKpaiHCBKOIO:

[TpoBeneHO NEpIIONPUHIMIINX NOCiIKeHb KpUCTaNiYHUX Ta aMopdHUX 60py Ta MIxM2yCzB14-z (M1, M2 = Al, Mg,
Li) (BAM) ¢as. CrabinbHicTb (pa3 aHasisyBanu B TepMiHax eHeprii yrBopeHHs1. bysio BusiBiieHo, mo ¢asa c-Mg4C8B48
€ Hal61/IbII CTAbIIbHOIO 30KPEMA, Y 3B'S13KY 3 YTBOPEHHSIM CTabinbHuX C-B4 KacTepiB. ATOMHi KOHQirypatii,
MIiJIBHOCTI €JIEKTPOHHUX i POHOHHUX cTaHiB BAM MarepiasiB BUBYEHO MJIIXOM MOPiBHSHHS. [Tomi6HICTD
CTPYKTYpHUX (PYHKLIM 1151 amop@HOro 6opy Ta BAM marepiasiB BKasye Ha Te, 110 60p YTBOPIOE AY>Ke CXOXi Mepexi
B Pi3HMX aMOP(HUX CTPYKTypax. AMop¢pHa Mmepexka BAM CTpPYKTyp sBJIsi€ (PparMeHTH ikocaepy, OB I3aHAX
HEBIIOPSIKOBaHOIO B-B mepexeto. CTpykTypa amoppHOTo 60py CKiIanaeTscs i3 ikocaenpis, ix GparMeHTiB i
6iokTaepiB, 3'enHaHuX aMmopdHOI0 MaTpullelo. Po3paxoBaHi GoOHOHI criekTpu KpucTaniyHux Al4Mg4B56 AI3Mg3B56
ta Al4Li4B56 nocTaTHBO AOOPE Y3rOIpKyIOThCS 3 HAsIBHUMU CIIeKTPaMU KOMOiHAIiiIHOro poscitoBaHHS. [y 60py Ta
BAM cTpyKTYyp, 3MilJHEHHS MiXK-iKOCaepU4HUX 3B'SI3KiB Micss amop@isalii Npu3BOIUTb 4O IOCUJIEHHS KOJIUBaHb B
nianazoHi 1100-1250 cm-1. Bysio nosicHeHO aHi30TPOIIIIO ifeanbHOI MILTHOCTI Ha PO3TAT i 3CYB 3 TOYKHU 30PY
IIapyBaToi paMKOBOi CTPYKTYpH KjacTtepisB B12 B amopdHux nopy ra BAM marepiasnax. [TifpuineHHs MilHOCTI 17151
aMOp(pHUX IUTBOK, NOB'SI3aHO 3 HAIIPY)KEHHIMU CTUCHEHHS Ta HASIBHICTIO KMCHIO. Lli (pakTOpHU CIPHUSIOTh YTBOPEHHIO

iKoCcaepUYHUX KJ1aCTePIB.

Pedepar aHI1iliCbKOIO:

Holding ab initio studies of crystalline and amorphous boron and that M1xM2yCzB14-z (M1, M2 = Al, Mg, Li) (BAM)
phases. Stability phase was analyzed in terms of energy education. It was found that c-Mg4C8B48 phase is the
most stable in particular in connection with the formation of stable C-B4 clusters. The atomic configuration,
density, electron and phonon states of the materials you study by comparison. Structural similarity functions for
amorphous boron BAM materials indicates that boron forms a very similar amorphous network in different
structures. BAM amorphous network structure represents fragments of the B-B disorder in the network. The
structure consists of amorphous boron icosahedral fragments and bioktaedriv joined the amorphous matrix.
Calculated phonon spectra of crystalline Al4Mg4B56 AI3Mg3B56 and Al4Li4B56 quite good agreement with the
Raman spectrum. For boron BAM structures, the strengthening of inter-icosahedral bonds after amorphization
leads to increased fluctuations in the range of 1100-1250 cm-1 It was explained by the anisotropy of the great
tensile strength and a shift in terms of the layered framework of clusters B12 in amorphous materials ioru and
BAM. Increasing the strength of amorphous films, due to the compressive stress and the presence of oxygen.
These factors contribute to the formation of the icosahedral clusters.
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