O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0824U003469
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 06-12-2024

Craryc: Haka3 npo Bugady gumnioma

PexBi3utu Haka3y MOH / Haka3y 3akjyazay: Hakas N 9 Big 03.01.2025 p.

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. IlpyHiua Bitamnin BiraniioBuy

2. Vitalii V. Prunitsa

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bupg, pucepranii: nokrop dinocodii

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoOBOi cHIeniaIbHOCTI: 104

HasBa HayKOBOIi crieniaJIbHOCTI: Qisuka Ta acTpoHOMis

FaJIy3b / ra.nysi 3HaHb. NpUPOIHUYI HAYKN

OcBiTHBO-HayKOBa IMporpama 3i creniajgbHOCTi: dizvka Ta acCTpOHOMis
Jara 3axucTy: 11-12-2024

CnenianbHICTB 32 OCBiTOM0: disuka Ta aCTPOHOMIs

Micue po6oTH 34,00yBayva: JibBiBchKuii Hal[iOHAIBbHWI yHiBEpcHTET iMeHi IBana Gpanka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: BYyJI. YHiBEpCUTETCHKA, 6y, 1, JIbBiB, 79000, Ykpaina
dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InmenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIIudp cnenianizoBaHoi BY€HOI pagH (Pa30Boi Creniaai30BaHOl BYEHOI paju). PhD 7176
IloBHe HalMeHYBaHHSI IOPHUAHUYHOI 0COOH: JIbBiBCHKUMIT HAL[IOHAIbHMI yHiBepcuTeT iMeHi IBana Gpanka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. YHiBEpCUTETCHKA, Oy, 1, JIbBiB, 79000, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

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. VHiBepcureTcoka, 6ya. 1, JIpBiB, 79000, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koau TeMaTHYHHX PYOPHK: 29.19.04, 29.19.15

Tema gucepranii:
1. HaHokpucTasnisanist B aMOp(pHUX CIIJIaBaX Ha OCHOBI ajllOMiHilo Ta 3aJi3a.

2. Nanocrystallization in amorphous alloys based on aluminum and iron.

Pedepar:

1.V nuceprauiiiHiilt pobOTi LOCTIIKEHHS CIIPSIMOBaHe Ha BUBUEHHSI CTPYKTYPH Ta (Pa3oBUX NepeTBOpeHb aMOpdHUX
MeTaJieBuX CIyIaBiB Ha 0cHOBIi cucteM Al-Ni-Si, Fe-Si-B ta Co-Ni-Fe-Si-B. AMop@Hi cniziaBu BUPi3HSIOThCS
VHiKaJIbHUMU (i3MKO-XiMiYHUMMU BJIACTUBOCTSIMU, TAKAUMU SIK BUCOKA CTIHMKICTb 0 KOpO3ii Ta pagiauii, mokpareHi
MArHiTHi Ta MexaHi4yHi XxapakTepucTUKU. L1i B1acTUBOCTI 3a6€31euy0Th INPOKE 3aCTOCYBAHHS aMOPPHUX
MmarepiasiB y pi3HUX ranyssx, 30KpemMa B MallMHOOYAyBaHHI, eHepreTulli, apialii Ta eaexkTpoHiui. OcobanBuii
iHTepec npeJcTaBiisge HAHOKPUCTAai3allis, sKa Bif0yBaeTbCsl B aMOP(QHill MaTpulli Mif, BIJIMBOM TEPMIYHOI 0OPOOKH,
3aBISKMA YOMY BOHA JO3BOJISIE 3HAYHO 3MiHUTH CTPYKTYPY MaTepialy Ta NOKPALUTH MOr0 eKCIlyaTaliliHi
XapaKTepUCTUKU. Y Ipoleci TepMiyHOI 06pOOKY yTBOPIOIOTHCSI HAHOKPHUCTAJIuHI dasy, SKi MaloTh CTabibHY
CTPYKTYpY IIpY I€BHUX TEPMOJMHAMIYHUX YMOBAX, 10 CIIPUsIE TOKPAIleHHIO 6araThoX BJIaCTUBOCTEH i IIepll 3a Bce
MAarHiTHUX Ta MeXaHiYHUX. B faHiil po60Ti BCTAaHOBJIEHO, 110 €BOJIOLSI CTPYKTypu amopdHUx crasiB AI65Ni10Si25,
Al70Ni10Si20 mae TpucTafiliHui XapakTep i M0Ka3aHo 110 3MiHa KOHIEHTpaLlii XiMiYHUX €JIEeMEHTIB B I[UX CIIJIaBax

IIPU3BOJUTH 10 3MiHU TeMIIEPAaTypu [104aTKy KpucTamisaujii. JlociigkeHo cTabisibHiCTh rekcaroHaabHoi ¢pasu y



36aradyeHux ajaoMiHieM amop@HUX cryaBax cuctemu Al-Ni-Si, 0 103B0OINMI0 3pOOUTU MPUILYLEHHS PO PO3Maf,
meTacTabinbHoi H-da3u y cryiaBax Ha OCHOBI aJIIOMiHiIO KU 3aJIeKUTh BiJl TEMIIepaTypy i He 3aIeXXUThb Bif,
TPUBAJIOCTI Bifnany. MeTooM €J1eKTPOKOHTAKTHOIO HarpiBaHHS JOCHiIKeHo MoaudiKallilo CTPyKTypu aMOppHOro
cnnaBy Fe73,5Nb3CulSil5,5B7. [TokasaHo, 110 BHACJILOK HAarpiBaHHS BUJIEHOIO TEIJIOTOI0 [[KOyJIs y IpoLeci
IIPOITYCKAHHS €JIEKTPUYHOTO CTPYMY, BiIOyBalOThCS CTPYKTYPHI IIEPETBOPEHHS i KprcTanisauis amopdHoi ¢pasu, siki
3aJIeXkaTh Bifj IpUKIIaneHoi Hanpyry. JJocinKeHo MarHiTHi Bl1acTUBOCTi, TEPMOJMHAMIYHY CTabiIbHICTb Ta
MexaHi3M Kpucranisanii amopdnoro crapy Co57Nil0Fe5SillB17. BctaHoBI€HO, O 1iei CIJIaB € CTabiIbHUM 32
TemrepaTyp Hrkue 760 K, a mpu BUIIMX TeMIlepaTypax Bifl0yBalOTbCsl CTPYKTYPHI IEPETBOPEHHS, 110 IIPU3BOISTh
D0 KpucTasisanii crisapy. Takosk mokasaHo, mo a1 criaBy Co57Nil0Fe5SillB17 kpucranizaiist mae [BOXCTaniiHUN
xapakrep. Y JOCIiI)KyBaHUX aMOp(pHUX CIIJIaBaX Ha OCHOBI aJllOMiHilo, 3a71i3a Ta KOOAIbTY HE BUSBJIEHO

(opMyBaHHS NOTPIMHUX iIHTEPMETAiTiB, IO Y3rOIPKYETHCS 3 PIBHOB)KHUMMU [liarpaMaMu CTaHY.

2. The dissertation research focuses on studying the structure and phase transformations of amorphous metallic
alloys based on the Al-Ni-Si, Fe-Si-B, and Co-Ni-Fe-Si-B systems. Amorphous alloys are distinguished by their
unique physicochemical properties, such as high resistance to corrosion and radiation, as well as improved
magnetic and mechanical characteristics. These properties enable the extensive application of amorphous
materials in various industries, including mechanical engineering, energy, aviation, and electronics.
Nanocrystallization, which occurs in the amorphous matrix under thermal treatment, is of particular interest as it
allows significant changes in the material's structure and improves its performance characteristics. During thermal
treatment, nanocrystalline phases are formed, which possess stable structures under specific thermodynamic
conditions, enhancing many properties, particularly magnetic and mechanical ones. This study established that the
structural evolution of amorphous alloys AI65Ni10Si25 and Al70Ni10Si20 follows a three-stage process and
demonstrated that changes in the chemical element concentrations in these alloys result in shifts in the
crystallization onset temperature. The stability of the hexagonal phase in aluminum-enriched amorphous alloys of
the Al-Ni-Si system was investigated, allowing the hypothesis that the decomposition of the metastable H-phase in
aluminum-based alloys depends on temperature but is independent of annealing duration. The method of electro-
contact heating was used to study the structural modification of the amorphous alloy Fe73,5Nb3CulSil15,5B7. It was
shown that heating through Joule heat generated during the passage of electric current leads to structural
transformations and crystallization of the amorphous phase, which depend on the applied voltage. The magnetic
properties, thermodynamic stability, and crystallization mechanism of the amorphous alloy Co57Nil0Fe5Si11B17
were also studied. It was found that this alloy is stable at temperatures below 760 K, while structural
transformations occur at higher temperatures, leading to the crystallization of the alloy. Additionally, it was shown
that the crystallization of the Co57NilOFe5Sil1B17 alloy follows a two-stage process. No formation of ternary
intermetallics was observed in the studied amorphous alloys based on aluminum, iron, and cobalt, consistent with
equilibrium phase diagrams.
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