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V. BimomocTi npo gucepraniio
Moga guceprariii:
Kopu TeMaTHYHHX PYGPHK: 20.19, 20.19

Tema guceprauii:
1. TlepmonprHUMIIHI METOIU PO3PAXYHKY (Pi3BUYHMX XapaKTepPUCTUK TYrOIJIaBKUX 6iHAPHUX €BTeKTUYHUX

KOMIIO3MUTIB.

2. First-principles methods for calculating the physical characteristics of refractory binaryeutectic composites.

Pedepar:

1. Po3po6seHa MeToayKa o6yL0OBY TEPMOIMHAMIYHOTO [TOTEHLialy JBOKOMIIOHEHTHIUX KOMIIO3UTIB B paMKax
€JMHOI Teopii (MeTo[, IICeBONOTeHIIiay) I0CIYK1Ua OCHOBOIO /17151 OTPUMAaHHS HOBOTO YSIBJIEHHS BiJIbHOI €Heprii
(moTeHuiany I'enbMrosbLa) y BUTJISILi CyMU €Heprii B3aeMo[lii IpeiCTaBHULBKUX €JIEMEHTIB KOMIIOHEHT 3aMiCThb
3BUYHOI BHYTPILIHBOI €HePrii B3aeMoilounx aToMiB. [10Kka3aHo, 1m0 1181 BU3HAYEHHS CKJIAAYy i TEMIIEpaTypy B TOYL
€BTEKTUKU JOCUTb N100YyBaTU TEPMOAUHAMIYHUI MOTEHLiaJ 711 CACTEMU B TBEPJOMY CTaHi. 3 yMOB €KCTPEMYMY
TEPMOJMHAaMIYHOTO [IOTEHLialy OTPMMaHa CUCTEMa PiBHSIHb, PO3B’s130K SIKOTO BU3HAYa€ CKJak, i TeMneparypy
IIJIaBJIEHHS KOMIIO3UTY B TOULli €BTEKTUKMU. JlaHa OLliHKa KOHLEHTpallii i TeMIepaTypy B TOYLli €BTEKTUKU OJ1s1 OyIb-
SKOI IBOKOMITOHEHTHOI CUCTEMU B 3aJIEXKHOCTI BiJl PO3MipiB KOMIIO3UTY Y BUIJIAI YHIBEPCAIILHOI aHAITUYHOI

dopmynu. OLiHeHa 3aJ1eXXHICTb TOBHOI €HePrii e/1eKTPOH-i0OHHOI cCCTeMU KOMIIO3UTY Bifi pO3TallyBaHHS aTOMiB I10



JIiHil CTUKYBaHHS IPAHULb JBOX KOMIIOHEHT. [IpeficTaByieHi TeOpeTUYHI pO3POOKM HOBMX METOZIB, SIKi JO3BOJISIIOTh
00YMCIUTY eHepril B3aeMoJii MiTbHOYNIaKOBAaHNUX aTOMHUX IIJIOLIMH B Marepiasnax 3 ['1IY rpaTkamu, a Takox 1151
MarepiaiB 3 aJIMa30M0Ai6HOI0 CTPYKTYpPOI0. MeToy, y3arajbHeHUH 1714 [apyBaTUX MaTepiaiB (HixaJKoreHinis npu
iHnTepkasnduii BogHeMm). OLiiHEHO BIJIUB PO3MIPHOTO (pakTopa Ha (Pi34Hi XapaKTEPUCTHUKU SIK KPUCTAJIIB TaK i
KOMITO3UTIB, 1IJ0 MalOTb HAHOPO3Mip. [To6ymoBaHi (Ha OCHOBI METOAY IICEBAONOTEHIiaNy) MOAEJI, [0 ONUCYIOTh
BILJIMB MacliTabHoro (pakTopa Ha eHeprii B3aeMoii aTOMHUX IJIOMKH. [ JOCHiIKeHHSs TeMIepaTypHOi
3aJIEXKHOCTI (Pi3MYHUX BJIACTUBOCTEN GiHAPHUX €BTEKTUYHUX CUCTEM CKOHCTPYHOBaHa MOJIEJb «KBa3irapMOHiNTHOTO
HaOJIMKEHHS» Ha OCHOBI METOAY IICEBHONOTEHIiaiB. AHAMITUYHO OTPUMaHi (POpMyJIH, 1O OMUCYIOTh MDK(pa3Hy
B32€EMO/IiI0 B HiHADHUX KOMITO3UTaX. 3a JOTIOMOTOIO ITUX CITiBBiIHONIEHb MPEICTaBJIeHi HOBIi ITpaBUJIA [IJIs
064KCceHHs (Pi3NKO-MexaHIYHUX XapaKTepPUCTUK KOMIIO3UTIB, 30KpeMa — «MoJupikoBaHe NPaBUIJIO CyMillleii».
HoBe npaBuiio Binpi3HsETbCS Bif, 3araJIbHOIPUIHSATOrO HiX0Y, B IKOMY BBaKajloCs, 10 BHECOK KOXKHOI (pas3u B
OIIiHKM BIVIUBY Mi’)KKOMIIOHEHTHOI B3aeMolii Ha (Pi3n4Hi XapaKTepUCTUKN KOMIIO3UTIB (CKJIaJ, i TeMIlepaTypa
I1IJIaBJIEHHS B TOYL]i €BTEKTUKY, MOZYJIb IIPY>KHOCTI, TEOpETUYHA a60 rPaHUYHa MilHICTB). JlocimkeHo (pi3uKo-
MEXaHi4Hi XapaKTePUCTUKU OGiHaPHMX KOMIIO3UTIB 3 ypaXyBaHHSIM MDKKOMIIOHEHTHOI (a60 MixkdazHoi, mpu

00Me>KeHiil pO3YMHHOCTI KOMIIOHEHT) B3aEMOZi B 3aJI€’KHOCTI Bifl TeMIIepaTypH.

2. For refractory materials was developed the method for calculating the elastic characteristics and theoretical
strength for uniaxial deformations. A model is developed for assessing the strength of nanocrystals, depending on
their size and shape. It is shown that in order to determine the composition and temperature at the eutectic point,
it is sufficient to construct a thermodynamic potential for a system in the solid state, which has a maximum in
concentration and a minimum in temperature. From the extreme point of the thermodynamic potential, a system
of equations is obtained whose solution determines the composition and melting temperature of the system at the
eutectic point. To study the temperature dependence of the physical properties of binary eutectic systems, a
"quasi-harmonic approximation" model is constructed on the basis of the pseudopotential method. This model
allows inclusion of nonharmonic effects associated with the thermal expansion of materials within the framework
of the harmonic approximation. An approach is presented to solve the problem of taking into account the
intercomponent interaction, as well as the temperature dependence of the physical characteristics. Taking into
account the intercomponent interaction leads to an increase in the permissible degree of deformation of the
refractory component, which ultimately contributes to an increase in the ultimate strength of the binary system.
Based on the results of the computational experiment, the role of the intercomponent interaction in the formation
of eutectic systems was studied.
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