O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0418U002821
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 05-07-2018

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. lionxeBuy YiasgHa IBaHiBHA

2. Liudkevych Uliana

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

OcBiTHBO-HayKOBa Mporpama 3i crneniajgbHOCTI: He 3acTocosyeTbcs

Jara 3axucTy: 02-07-2018

CreniaJbHICTh 32 OCBITOIO: Qizuka

Micue po6otu 3n06yBaqa: JIpBiBCbKMII HalliOHA/IbHUI YHiBepcuTeT iMeHi IBaHa OpaHka

Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. VHiBepcureTchka 1, JIbBiB, JIpBiBCbKa 00651., 79000, YKpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi Creniaai30BaHOl BYEHOI pagu). [1 35.051.09
IloBHe HalMeHYBaHHSI IOPHUAHUYHOI 0COOH: JIbBiBCHKUMIT HAL[IOHAIbHMI yHiBepcuTeT iMeHi IBana Gpanka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. YHiBepcureTchKa 1, JIbBiB, JIbBiBCbKa 06:1., 79000, YKpaiHna

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOM: JILBiBCHLKMII HALliOHALHYI YHiIBEpCUTET iMeHi IBana Ppanka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. VHiBepcureTchka 1, JIbBiB, JIbBiBCbKa 00651., 79000, YKpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemMaTHYHHX PYyOPHK:

Tema gucepranii:
1. BinbHMI 06’eM i CTPYKTYPHi 0COOJIMBOCTI TEPMIYHOTO PO3LMIMPEHHS METAJIEBUX PO3IJIABIB

2. Free volume and structural features of thermal expansion of metallic melts

Pedepar:

1. PoboTa npucBsiueHa BUBYEHHIO OCOOJIMBOCTEN TEMIIEPATYPHOI 3MiHM CTPYKTYPHUX [TapaMeTpiB PiiKkux meTasisB
In, Sn, Ga, Bi, a Takox ixHix po3nagiB InBi, Bi-Sn i Ga-Bi 3 pisaHumM Tunom aiarpamu ¢gaszoBoi piBHOBaru. ¥ poboTi
IIPOBEIEHO NOCIiIKEHHS CTPYKTYPH OJIM>KHBOTO IOPSAKY 3a AOIIOMOIOK MeToAy Judpaxiii X — NpoMeHiB i3
BUKOPUCTAHHSM KOMITIOTEDHOTO MOZEJIOBAaHHS — 00€pHEHOro Metony MoHTe-Kapsio. 3anponoHOBaHO
BHUKOPHUCTaHHS TeMIIepaTypPHOI 3aJIe)KHOCTi CTPYKTYPHUX ITapaMeTpiB, OTPUMAaHUX 3 (PYHKIIii aTOMHOTO PO3MOAiNY
L7151 PO3PaxyHKy KoedillieHTa TepMiYHOTO pO3LMIMPEHHS Y PiIKOMY CTaHi Ta BCTAHOBJIEHHS! MEXaHi3My TEPMiUHOTO
po3imupeHHs. 3po6JIeHO CIPoOY MOB’S13aT OCOOIUBOCTI TEIJIOBOTO PO3IIMPEHHS B MeKax NeplIoi KOOpAUHALiIHOI
cdepu 3 MAaKPOCKOIIIYHUMY 3HAYEHHSIMU Liei Qi3sN4HOi XapaKTepHUCTHKH, OLiHEHOI 3 eKCIIepUMEHTAJIbHUX JaHUX 110
rycTuHi. [IpoanasnizoBaHo TeMIepaTypHi 3a/1eXKHOCTI Koe(illieHTa TEpMIiYHOIO PO3IUPEHHS i 3p06JIeHO BUCHOBOK
IIPO BU3HAYA/ILHUM BIJIMB BiJIbHOTO 00'€My HAa ME€XaHi3M TEIJIOBOTO PO3MIMPEHHS Y METAJIEBUX PO3IIJIABaX.
[TokazaHo, 10 iCHYIOTb aHOMaJIii y TEMIIEPATYPHUX 3aJIEKHOCTSX, SIKi OB'I3aHi 3i CTPYKTypHUMU NIEPETBOPEHHSIMU

B pizkoMy cTaHi. CyTTeBuil BIIJIMB QIIYKTyalliiiHOrO BiJIbHOrO 00'€My BUSIBJIEHO y TEMIIEPATyPHUX iHTepBaJax, B



MeJKax SIKMX KoeillieHT TepMiYHOTr0 pO3MKUPEHHS € Bill eMHUI. JIoCiI)KeHHs] TEeMIIEPaTypHUX 3aJIeXKHOCTEN
CTPYKTYpH i po3paxoBaHuX 3HaUeHb KoedillieHTa TeII0BOro PO3MUPEHHS B IOJBIHNX CUCTEMaX 110Ka3aslo, 0
iHguBigyanbHi 0COOIMBOCTI YMCTHX METaJIiB y PO3ILJIaBax He MPOSIBIISIOTHCS, 1[0 3yMOBJIEHO (OPMYBaHHIM XiMiuHO
BIIOPS/IKOBAaHUX KJIACTEPiB 3 iHIIMM XapaKTepOM aTOMHOTO po3noginy. JJaHi audpakuifHuX AOCTiIKeHb
[iATBEPAKEHO Pe3ysibTaTaMyu KOMITIOTEPHOTO MOJIETIOBAaHHS 3 BUKOPHCTAaHHIM 3BOPOTHOrO Metony MonTte-Kapso.
PesynbTaTul JOCHiIKEHb MOXKYTb OyTY BUKOPUCTaHI Y JIMBAPHULTBI, po3po011i HOBUX 06€3 CBUHLEBUX IIPUIIOIB,

OXOJIOIKYIOYUX plI[I/IH JAJIs1 aTOMHUX peaKTopiB, a TaKO>X MarHiTHUX piI[I/IHHI/IX HaHOKOMIIO3UTIB.

2. Dissertation consists the results on studying of temperature variation of structure parameters features in liquid
metals In, Sn, Bi, Ga and their alloys (intermetallics InBi, eutectics Bi-Sn and inmissicible melt Ga-Bi). The short
range order structure has been studied by means of X-ray diffraction and with use of computer method- Reverse
Monte-Carlo simulation. It is proposed to use the temperature dependences of structure parameters, obtained
from atomic distribution functions, in order to calculate the thermal expansion coefficient in liquid state and to
clarify the thermal expansion mechanism. Temperature dependences of thermal expansion coefficient, calculated
from structure data, are analyzed and compared with ones, obtained from experimental data on density that
results in conclusion about dominant influence of free volume on kinetics of thermal expansion in metallic melts. It
is shown that such temperature dependences reveal the anomalous behavior, which is related with structure
transformation in liquid state. Most significant influence of free volume is observed within temperature ranges,
where thermal expansion coefficient is negative. The studying of temperature dependences and calculated thermal
expansion coefficients in binary melts shown that individual thermal expansion features of constituent elements
are not revealed in melts that is due to formation of chemically ordered clusters with another short range order.
Preffered interaction of unlike kind atoms in binary InBi molten alloys significantly transforms the short range of
components as well as tendency to like kind atoms interaction in Sn57Bi43 and Ga70Bi30 melts such changes
influence the thermal properties in binaries under investigation. Diffraction data are confirmed by results of
computer simulation, which was carried out with help of Reverse Monte-Carlo method. Results of this dissertation
can be used in casting technologies, searching the new lead-free solders, nuclear power station coolants and fluid

nanomagnetic nanocomposites.
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