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2. The structure and properties of nanolayered systems based on transition metals and carbon

Pedepar:

1. Y po60Ti BCTaHOBJIEHH] Me€XaHi3MU Ta 3aKOHOMIPHOCTi (pOpMyBaHHS HAHOLIAPYBATOCTI 117151 KOMIIO3ULIITHUX
marepianiB (KM) 3 MeTasieBUMU KOMIIOHEHTAMU, 110 MAIOTh Pi3HY PO3UMHHICTb, IJIACTUYHICTb T 00'€MHUI BMICT y
KOMITO3ULisiX. BusiBneHo QiznyHy Npupoy HealuTUBHOCTI XapaKTepUCTUK HaHomapyBaTux KM BinHOCHO
BiZJITOBiJHMX XapaKT€PUCTUK KOMITOHEHT. /1711 Ha-HOpo3mipHMX KM Ha OCHOBI II0JIIMEPHUX MaTPHULb BCTAHOBJIEHO
YHIBEpCAJIbHICTb XapaKTepy iX NePKOJIALINHOI IIOBENiHKY BiIHOCHO €JIEKTPUYHUX | MEXaHIYHUX KOHLEHTPALiNHUX
3aJI€KHOCTEN. 3alIpONOHOBAHI eMITipUYHi (POPMYJIH, PO3PAXYHKU 3a IKUMU JO3BOJISIOTh IPOTHO3YBAaTH BKAa3aHy
NoBeiHKYy. [IpoaHasni3oBaHO BIJIMB HAHOPO3MIPHOCTI Ta KOHLEHTPALii JOMIIIOK Ha TEIJIONPOBiI-HICTh aJIMa3HUX
CTPYKTYP, 3alIPOIIOHOBAHO HOBUI MEXaHi3M BIUIMBY JOMIIIOK Ha iX TEIJIONPOBIA-HICTb i aHAJIITUYHUI BUPA3 AJId ii
po3paxyHkiB. [Ipsimumu (in situ) MeTogaMu JOCTIIKEHO CTPYK-Typy NEPErpiTUX PO3IJIaBiB METaJIiB Ta CIJIABIB i

[I0Ka3aHo, 110 KOJIM iX TBEPJiHHS BiiOyBaeThCsI B yMOBax IJIMHY, TO CIIOCTEPIraeThCs CI1aiKOBICTh ix



HAaHO(PPArMeHTHOI CTPYKTYPH B 3JIUTKAX, CTPi-4Kax, HOKPUTTSIX.

2. The work defines mechanisms and laws of formation for nanolamination of composite materials (CMs) with
metallic components, which have different solubility, ductility, and volume content in compositions. Revealed
physical nature of non-additivity features of nanolaminated CMs in rela-tion to correspondent features of the
components. For nanodimensional CMs based on polymeric matrices, a universal character of percolation behavior
was determined for electric and mechanical concentration relationships. Proposed empirical formulae,
calculations thereby allow to forecast the above-mentioned behavior. Studied percolation processes in
nanolaminated systems that contain carbon, and conditions for formation of infinite clusters therein. Analyzed the
influence of nanodi-mension and concentration of impurities over heat conduction of diamond structures, and
proposed a new mechanism for impurities influence on heat conduction and analytic expression for calcula-tions
thereof. In situ methods were used to study the structure of overheated metal melts and alloys, and it was shown
that when solidification takes place in flowing condition, heredity of the nan-ofragmental structure is observed in
ingots, tapes, coatings.
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