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2. Study of phase formation processes at the liquid-crystal interface in metal matrix nanocomposites.

Pedepar:

1. Y puceprauiiiniilt pob0Ti MpoBeLeHO aHali3 CTPYKTYPU Ta BJAacTUBOCTeN MbK(asHoi rpaHulli B
OJJHOKOMIIOHEHTHMX Ta JBOKOMIIOHEHTHHX CUCTEMAX 32 JOIIOMOTOI0 METOLY MOJIEKYJISIpHOI fuHamiku (MI). s
MOJEJIIOBAaHHSI BUKOPUCTOBYBABCS KjlacMYHUM miaxin M1 3 BukopuctanHsam nakery LAMMPS, ripu npoMy B3aeMogist
MDX aTomMamu OyJia 3a/iaHa 3a JOIIOMOro0 MOTEeH1iaiB, OTPMMaHUX 32 METOIOM 3aHYPEHOr0 aToMa 4u
MoaM(piKOBaHMM METOLOM 3aHypeHoro aroma. OTpUMaHi pe3ysbTaTy aHajli3yBaMUCh 32 JOMIOMOTOIO SIK BXE
iCHyI04MX, TaK i pO3p0O0JIEHUX aBTOPAMU KOMIT'IOTEPHUX aJITOPUTMIB Ta TPOTpamM. 3 BUKOPUCTAaHHSIM PEe3YJIbTaTiB
MOJEJIIOBaHHS Ta IXHBOTO aHajlizy 6yJI0 IPOBELEHO OCIiIKeHHS! CTPYKTYPH TOHKUX LIapiB B 06Js1acTi MbDKas3Hoi
rpaHulli BUBYEHUX MaTepiaiiB. [y bOro BUKOPUCTOBYBAJINCS TPUBUMIPHI Ta I BOBUMIPHI TapHi KOpesaLiliHi
(YHKIIii, @ TAKOXK NMapaMeTpPH, OTPUMaHi Ha iXHill OCHOBI. Mibk(a3sHy rpaHuULII0 aHai3yBajM 33 JOIIOMOIOI0 IPodiio
aTOMHOI T'YCTHMHM Ta aTOMHOI KOHILIEHTpallii 17151 ABOKOMIIOHEHTHUX CUCTEM. Y BUNAAKY OAHOKOMIIOHEHTHUX

MmarepiajiB 6ys10 064KMCIIEHO [I0BEPXHEBY €HEPrilo Ta 3alIPOIIOHOBAHO METOJ, 00YnCIeHHs KoedillieHTa



TEMIIEPATYPOIPOBIAHOCTI Ta TEIJIONPOBIZHOCTI. JOCHiI)KeHH TPOBOAUIINCE Ha MaTepiaax, o IHUPOKO
BHUKOPHCTOBYIOTBCSI B Cy4YaCHUX TEXHOJIOTISIX, 30KpeMa, Millb, ajllOMiHil, 30J10TO Ta KpeMHii. Takoxx Oysia

PO3IJISIHyTa IBOKOMIIOHEHTHa KOMOiHallisl 3a3HaY€HUX METaJiB Ta KPEMHIIO.

2. In this thesis, the structure and properties of the interfacial boundary in one-component and two-component
systems were analysed using the molecular dynamics (MD) method. The classical MD approach was used for
modelling with the LAMMPS package, while the interaction between atoms was set using potentials obtained by
the immersed atom method or a modified immersed atom method. The results obtained were analysed using both
existing and computer algorithms and programs developed by the authors. Using the results of modelling and their
analysis, the structure of thin layers in the area of the interfacial boundary of the studied materials was
investigated. For this purpose, three-dimensional and two-dimensional pairwise correlation functions were used,
as well as parameters obtained on their basis. The interfacial boundary was analysed using the atomic density and
atomic concentration profiles for two-component systems. In the case of one-component materials, the surface
energy was calculated and a method for calculating the thermal conductivity and thermal diffusivity was proposed.
The research was carried out on materials widely used in modern technologies, including copper, aluminium, gold
and silicon. A two-component combination of these metals and silicon was also considered.
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