O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0411U003832
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 14-06-2011

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ITonioB B'siuecnaB BacuiboBuy

2. Popov V'yacheslav Vasylyovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoBOi crieniaIbHOCTI: 01.04.07

HasBa HayKoOBOIi crieniaJIbHOCTI: isuka TBepzioro Tina

T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
JaTa 3aXHCTy: 26-05-2011

CreniaJbHICTh 32 OCBiTOO: 7.070101

Micue po6otu 3,qo6yBaqa: Joneupknii pizuko-rexHiyHui iHCTUTYT iM. O.0O. l'ankina HAH Ykpainu
Kopg 3a € IPIIOY: 05420497

Micue3Haxoa>KeHHs: 03680 Kuis rip.Hayku, 46

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist Hayk YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi CleliaJai30BaHOi BYEHOI pazu): [l 11.184.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

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

IIoBHe HaﬁMeHyBaHHﬂ lOpI/I,ZLH‘IHO'l' 0COOM: JloHeIbKuit (dizuxo-texHiyHm iHCTUTYT iM. O.O. l'ankina HAH
Ykpainu

Kopg 3a €IPIIOY: 05420497

Micue3HaxoaKeHHs: 03680 Kuis np.Hayku, 46

dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs
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Tema gucepranii:
1. BiivB 3aMiHM HiKeJII0 KOOAJIbTOM Ha TEPMIUHY CTilKiCTb, KIHETUKY KpUCTaizaLii i PpisuuHi B1acTUBOCTI

amopdHUX CrinaBiB Ha OCHOBI Fe i Al.

2. Effect of replacement of nickel with cobalt on thermal stability, kinetics of crystallization and physical properties
of Fe- and Al-based amorphous alloys.

Pedepar:

1. luceprauisa npucBa4YeHa BCTAHOBJIEHHIO MEXaHI3MIB BILJIMBY JIETYBaHHS HAa TEPMIYHY CTilKiCTb, KIHETUKY
KpucTasiszalii Ta QisnyHi BracTUBOCTI HOBUX Ipyll aMoppHUX MeTasieBux ciasiB (AMC) Fe80-xCoxP14B6 (x = 20,
25, 30, 32, 35) i Al86(Ni,Co)8Gd6. HocnimxkenHs AMC nmpoBogunvcst MeTojiaMmu peHTreHorpadii, e71eKTpoHHOI
MiKpOCKOTIIii, Au(pepeHLiIIHO] CKaHYI04O0i KaJTOPUMETPIi, pe3MCTOMETPii, TEPMOMArHiTHOrO aHajli3y Ta LUISIXOM
BUMIipIOBaHb MAarHiTHO-M'SIKAX BJIACTUBOCTEN i MIKPOTBEPIOCTi. BCTaHOBJNIEHO, 10 TOBHA, y cucTemi FeNiPB, i
4acTKOBa, y cninaBax Al(Ni,Co)Gd, 3amina Ni Ha Co 1pu3BOAUTS [0 iCTOTHOTO MiABUILIEHHS TEPMiYHOI CTIKOCTI
amopdHuX a3 Ta NOKpalleHHs MarHiTHO-M'IKUX i MilfHicTHUX BiacTuBoctelt AMC Ha ocHOBI Fe i Al BinnosifHoO.
BcraHoBIIeH]I MexaHi3MU KpUcTasidauii gociuigkennx AMC, BU3Ha4€Hi TepMOAVHAMIYHI Ta KIHETUYHI [TapaMeTpu,

1110 KOHTPOJIIOIOTh 3aPOKEHHS i picT KpucTasis. [lokazaHo, 0 MiBUILEHHS TEPMIYHOI CTIMKOCTi, Ipy 3aMiHi Ni Ha



Co, 00YMOBJIEHO O1/IbII HU3bKMMY 3HAUEHHSIMU MIBUIKOCTEN 3apPOIKEHHS i pocTy KpucTainis y FeCo crasax (y
nopiBHsHHI 3 FeNi), Ta 3MiHOI0 MexaHi3My KpucTaniusalii y crjiaBax Ha ocHOBi Al. BctaHoBieHO, 1110 HEMOHOTOHHA
3aJI€KHICTb CTYIIE€HS HECTALliOHAPHOCTI LIBUIKOCTI 3aPOJKEHHS Bill TeMIiepatypu Binnany AMC Ha ocHOBi Fe
00yMOBJIEHA BiIMIHHOCTSIMU TEMIIEPATYPHUX 3aJIEKHOCTEN XapaKTePHUX 4aciB HECTAL[iOHAPHOCTI i KpycTai3auii.
ITokazaHo, 1o (moBHa a6o yacTKoBa) 3amiHa Ni Ha Co NpU3BOIUTD [0 iCTOTHOTO 3HMKEHHS (Ha 2-3 TIOPSIKNU)
edekTuBHOro Koedinienta nudysii: Ha MexXi roziny, K11 KOHTPOJIIOE PICT €BTEKTUYHUX KOJIOHI (B AMC Ha OCHOBI
Fe), Ta 06'emHoOrO0, sIKMi1 BU3HaYae NUQPy3iiHO-KOHTPOJIbOBAaHUH pPiCT HAHOKPUCTANiB Al B yMOBax 3iTKHEHHS
nu@ysiiHux nosuis (B AMC Ha ocHOBI Al). BcTaHOBJIEH] TOPOTroBi 3HaYeHHs KoeQilieHTiB nudysii, o BU3HAYaI0Th
TEPMIiuHy CTiliKicTb aMOpdHUX Da3s.

2. The thesis deals with establishment of the mechanisms of alloying on thermal stability, crystallization kinetics
and physical properties of new groups of Fe80-xCoxP14B6 (x = 20, 25, 30, 32, 35) and AI86(Ni,C0)8Gd6 amorphous
metallic alloys (AMA). The studies have been performed by X-ray analysis, electron microscopy, differential
scanning calorimetry, resistometry, thermomagnetic analysis as well as by measurements of the magnetic and
strength properties. It has been found that full (in FeNiPB system) and partial (in Al(Ni,Co)Gd alloys) replacement of
Ni with Co results in an essential increase of thermal stability of amorphous phases and in enhancement of the soft
magnetic and strength characteristics of Fe- and Al-based AMA, respectively. The crystallization mechanisms of
the AMA studied have been established and both the thermodynamic and kinetic parameters governing the
nucleation and growth of crystals have been determined. It has been shown that enhancement of thermal stability
due to replacement of Ni with Co is caused by the lowered rates of nucleation and growth of crystals in FeCo-
based alloys (in comparison with those in FeNi-based) and by changing of crystallization mechanism on Al-based
alloys. It has been established that non-monotonic behaviour with annealing temperature of the level of nucleation
nonstationarity in Fe-based AMA is caused by the differences in the temperature dependencies of the
characteristic transient and crystallization times. It has been shown that the full and partial replacement of Ni with
Co leads to essential lowering (by 2-3 orders of magnitude) of the effective diffusion coefficients which govern the
interfacial controlled eutectic growth (in Fe-based AMA) and the diffusion-limited growth of Al nanocrystals under
conditions of impingement of the diffusion fields (in Al-based AMA). The threshold values of the diffusivities
determining thermal stability of the glasses have been found.
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