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1. BiiuB TepMivHOI epeicTopii Ha npouecy pesakcatii i Kpucrasnisauii pigkux Ta aMOpHUX CIJIaBiB HA OCHOBI

3as1i3a B HEI30TEPMIYHHUX YMOBax

2. Influence of the thermal prehistory on the relaxation and crystallization processes in liquid and amorphous iron-
based alloys under non-isothermal conditions

Pedepar:

1. luceprauisa npucBa4YeHa JOCHiIKEHHIM TEPMIYHOTO PEKUMY OXOJIOIKEHHS PO3IIABiB 328 METOAOM
CITiHIHT'YBaHHS, aHaJIi3y MEXaHI3MiB i KIHETUKH [IPOLIECIB CTPYKTYPHOI peJsiakcalii i Kpucrasnisanii pigkux ta
amopdHux meTaneBux criasiB (AMC) Fel00-xBx (x = 15, 16, 20) Ta Fe40Ni40P14B6 B HeizoTepMiYHMX yMOBaX, a
TaKOXX BCTAHOBJIEHHIO 3B's13KiB MixK ymoBaMu ofep>xaHHs AMC i ix TepMmiuHOI0 cTabinbHICTIO. EKClIeprMeHTaIbHO
BCTAHOBJIEHI 3aJIEKHOCTI MIBUIKOCTi OXOJIOMKEHHSI Bill TOBIIMHYU CTPIYOK d, XapaKTep SIKUX BU3HAYAETHCS
KOHKPETHUM TEXHOJIOT{YHMM IIapaMeTpoM (IIBUIKICTb FrapTyBajbHOI'O BaJIKy, TEMIlepaTypa PO3IlaBy) 32 PaXyHOK
SKOTo 3MiHI0Baznach d. 3a JOIIOMOr0O0 KOMOiHaliN CTPYKTYPHHUX Ta CTPYKTYPHO-YYTJIMBUX METOJIB IOCTIiI)KEHHS Ta
peskumiB HarpiBy B AMC Fe40Ni40P14B6 BusiBieHO HU3KY OCOGIMBOCTEN CTPYKTYPHOI pesyiakcariii, sika CKIaga€eThCs

3 YOTUPbOX €JIEeMEHTapPHUX IIPOLIECiB, [0 CYTTEBO MePEKPUBAIOTHCS. Briepiie oTprMaHi TouHe Ta HabJmKeHe



AQHAJIITUYHI CHiBBiIHOWIEHHS, SIKi ONKACYIOTh IIPOLEC KOHTPOJILOBAHOTO Audys3ieio pocTy Kpuctaitis B AMC B
3aJI€KHOCTI Bifl TEMIIepaTypyTa MBUAKOCTI HArpiBy . MOZIeIIOBaHHSM L[bOTO MIPOLIECY BCTAHOBJIEHO, IO MIPU
30i/1bLIIEHHI IBUAKOCT] HarpiBy po3Mipy 3epeH MOHOTOHHO 3MEHIIYIOThCS i, 30Kpema npu msugkocti 10000 K /c B
AMC Fe85B15 ¢popmyeTbCst HQHOKPUCTANiYHA CTPYKTYpa. [IoKa3aHo, 110 eKCIIePUMEHTAIbHO CIIOCTepeXKeHa CUJIbHA
3aJIeXHICTh Temnieparypu kpucranisauii AMC Fe80B20 Big TOBIMHY CTPIYOK i3 BU3HAYEHOIO TEPMIYHOIO
nepepicTopieio Moxe OyTH KiJIbKiCHO iHTepIIpeToBaHa B MeXXax 3allpOIIOHOBAHOI B poOOTi Mozerti, sika 6a3yeThCsl Ha
KoH1enii pikTUBHOI TemnepaTypu. BcTaHOBIIEHO, O MIBUJKICTh FapTyBaHHS PO3IJIaBY 3yMOBJIIOE TYCTUHY
3arapTOBAaHMX 3aPOJIKIB Y CTEKJIAX Ta CTYIIiHb BilXUJIEHHS CTPYKTYPU Bif pIBHOBArv i BU3HAYE€HO EKCIIEPUMEHTAJIbHI
YMOBH, IIPH SIKUX KOXKEH 3 [IUX YNHHUKIB BIIMBA€ HA TEPMIYHY CTiliKicTb amopdHUX ¢as.

2. The thesis is devoted to studies of the thermal regime of cooling during melt-spinning processing, analysis of
mechanisms and kinetics of relaxation and crystallization processes in liquid and amorphous iron-based alloys
Fel00-x-Bx (x = 15, 16, 20) and Fe40Ni40P14B6 under non-isothermal conditions, as well as to establishment of
interrelations between the processing conditions and the thermal stability of glassy state. The dependencies of the
cooling rates on the ribbon thickness d were experimentally established. It was found that behavior of the cooling
rates vs d curves is essentially determined by which of the technological parameters (the quenching wheel
velocity, melt temperature) the value of d was changed. By using of combinations both of the structural and
structure-sensitive techniques and the annealing regimes features of structural relaxation in Fe40Ni40P14B6
glassy alloy were observed and four elemental superimposed processes were established. The exact and
approximated analytical equations which describe of the diffusion-limited crystal growth in metallic glasses as a
function of temperature and heating rate were firstly obtained. Modeling of this process showed that the grain size
is continuously decreased with heating rate and, in part, for nanocrystalline structure formation in the Fe85B15
glass the values of heating rate > 10000 K/c are required. It was shown that the experimentally observed strong
dependence of the crystallization temperature in the Fe80B20 amorphous alloy might be quantitatively interpreted
within the model proposed, which is based on the concept of the fictive temperature relaxation. It was found that
the melt quenching rate is determined both the quenched-in nuclei density and the degree of deviation of glassy
structure from its equilibrium and the experimental conditions were established under which each of the factors is
influenced on the thermal stability of amorphous phases.
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