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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PyGPHK: 29.19.15

Tema guceprauii:
1. Ab initio o6uyncIeHHs XapaKTepHUX [TapaMeTPiB YTBOPEHHS KBa3ibiHapHUX €BTEKTUYHUX OOPUIHUX CUCTEM

2. Ab initio calculation of the characteristic parameters of quasi-binary eutectic boride composites

Pedepar:

1. Y puceprauiiiziil po6oTi 32 JOIIOMOTOI0 METOAY allpiOPHOTO MICEBAONOTEHLIANy AJ1s Pi3HUX KBa3ibiHApHUX
KOMIIO3UTIB 3 KEpaMiuHOIO MaTPUILIEIO (Ha OCHOBI 60pUIB i criaBiB 60py) 6y 06YMCTIEeH] eHepris
MDKKOMIIOHEHTHOI B3aeMOi, xapakTepHi lapaMmeTpu yTBOPEHHSI €BTEKTUKY, a TAaKOXK Pi3rKO-MeXaHiuHi
BJIACTMBOCTI cUCTEM. B paMKax 3aIIpOIIOHOBAHOI MoJieli 6yJiu o6y A0BaHi CEeBAOIIOTEH11iaIM 6araToaTOMHUX
MOJIEKYJI, 33 JOTIOMOTOIO SIKUX O0YMCJIEHO €HEePrilo B3aeMO/ii KOMIIOHEHTIB JOCiIKyBaHUX cucTeM. Ha oCHOBI
OTPUMAaHUX €HEePreTUYHUX XapaKTePUCTUK Oyyu repeBipeHi pakTy yTBOPEHHS €BTEKTUKH B LINX CUCTEMaX.
[TokaszaHo, 110 BCi pO3IJISIHYTi KOMIIO3UTH € KBa3ibiHapHUMU, Y HUX BifICyTHS PO3YMHHICTh Mi’)K KOMIIOHEHTaMU.
[To6ymoBaHi, BUKOPUCTOBYIOUM METOZ, ICEBIONOTEHIiaNy, TEpMOJMHAMIYHI IOTE€HLiaIN OIIUCYIOTh CTaH
KOMITO3UTIB [IPY HYJIbOBUX TeMIlepaTypax. [ 0641CIeHHs TeMIIEPaTyPHOi YaCTUHU TEPMOIMHAMIYHUX

IOoTeH1jaiB 6yJ10 BUKOPUCTAaHO HabkeHHs EfiHmTeliHa. OTpUMaHO PYHKIIOHAJIbHY 3aJ1€5KHICTh



TEPMOJUHAMIYHOTIO ITOTEHLiATy ABOXKOMIIOHEHTHOIO CIJIABY Bif KOHLIEHTPALlii KOMIIOHEHT i TeMineparypu. 3
YMOBU €KCTPEMyMY TEPMOJNHAMIUHUX [TOTEHLiasiB 004YMCIIeHi XapaKTepHi napameTpu (KOHLeHTpawis i
TeMIIepaTypa B TOULli €BTEKTUKM) Pi3HUX KOMIIO3UTIB. [lJ1s1 BU3HaY€HHS (Pi3MKO-MeXaHIUHMUX XapaKTePUCTUK
KOMIIO3UTiB OyB BUKOPUCTaHUI 3arajJIbHONPUMHATUI MiJXiz, - IPaBUjIo cymiueil. Byin o64ucieHi: TeopeTu4Ha
MiLHiCTB, MOZyJb FOHTa, KOedillieHT MUTOMOTO €JIEKTPOOIIOPY 1151 KOMIIOHEHT i 11711 KOMIIO3UTiB. OTpuMaHi
pe3ysabTaTu a1 MoayJisl FOHra nepeBuilyoTh CBOi €KCIIEPUMEHTAIbHI 3HaYEHHS, OCKIJIbKY B PO3paxyHKax
PO3IJISAAI0THCS TiJIBKY ileasibHi KpUCTay, aje MpyY LbOMY 30€epiraeTbCsl 3arajbHa 3aKOHOMIPHICTb 3MiHU MOy JIs1

IOHra nJ1s Martepiasis, sika XapakTepHa i 17151 eKCIIEPUMEHTAIbHUAX JAHUX.

2. In the thesis by means of quantum-mechanical methods (a priori pseudopotential) calculated the characteristic
parameters of the eutectic formation (concentration and melting temperature) for various quasi-binary ceramic
matrix composites (based on borides and boron alloy). Under the proposed models are built pseudopotentials for
polyatomic molecules with which calculated the energy of interaction between members of the composite. Using
the pseudopotential method for alloys, built the thermodynamic potentials describing the state of the composites
at zero temperatures. To calculate the temperature of the thermodynamic potentials used Einstein's model, where
all the vibrating atoms is attributed to the same frequency. Obtain a functional dependence of the binary alloy
thermodynamic potential from the component concentrations and temperature. Optimality conditions of
thermodynamic potentials, a system of two algebraic equations with two unknowns - the concentration and
temperature of the eutectic melting. Physical and mechanical properties of the composites were calculated using
the law of mixtures. Calculated strength, Young's modulus of the composite, the coefficient of resistivity. The
calculated Young's modulus values for the considered composites exceed their experimental values, as in the
calculations are only considered ideal crystals, but, the general pattern of change of the Young's modulus for the
material characteristic and the experimental data.
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