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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 29.19.04

Tema guceprauii:
1. Oco6aMBOCTI MPOLIECIB TemIoNepeHeCeHHs Ta KpUCTAali3allii pu 3arapTyBaHHI MeTaliB 3 PiIKOro CTaHy.

2. Peculiarities of heat transfer and crystallization processes under quenching of metals from liquid state.

Pedepar:

1. Y nuceprauiiiHiil pob0Ti IpeICcTaBieHi pe3yJIbTaTy €KCIIEPUMEHTAIBHUX JOCIIIKEeHb Ta aHali3y IPOLECiB
TEIUIONIEPEHECEHH | KpUCTaIi3allii B TOHKYX IapaxX METaJIeBUX PO3IUIABIB, 110 TBEPAHYTH Ha TEIJIONPOBIIHIN
MigKIaaLi. 3a JOMOMOro0 YUCEIbHUX PillleHb CUCTEMU PiBHSIHB TEIJIONPOBITHOCTI Ta pO3p06JIEHOTO PiBHSIHHS
KIHETMKM MaCOBOi KpYCTasli3alii IPOBEeIeHi JOCiIKEHHS TEPMIYHUX PEKUMIB 3arapTyBaHHS 3 PO3IJIABY,
CXWJIBHOCTI METAJIB i CIJIaBiB O IEPEOXOJIOIKEHHS Ta amopPisallii, KIHETHKY POCTY KPUCTAJIB Ha CTafii MacoBoi
KpUCTai3alii, a Tako>X 0cobamBocTel GOPMyBaHHS CTPYKTYPY B yMOBAaX KOHKYPeHLii 1eKiNbKOX MoIiMopPHUX
mogudikanint metanis. OTpyuMaHi CIiBBiZHOLIEHHS 1J1s1 BUBHAY€HHSI LIBUAKOCTI OXOJIOJKEHHS 32 TOBIIMHOIO LIapy
PO3I1JIaBy, BCTAHOBJIEHO B3a€MO3B'SI30K CXWJIBHOCTI METAJIB 10 IEPEOXO0JIOIKEHHS i amopdiszallii, po3paxoBaHi
MMOBIpHILI po3Mipy KpUCTaJIiB y POAYKTaX 3arapTyBaHHs 3 PiIKOTO CTaHY Ta ixHi 3a71€;KHOCTI Bif, IBUIKOCTI

oxoJiofpKkeHHs. [TokazaHo, 1o pe3ysbTaTh MOZEJIbHUX PO3PaxXyHKiB JOOpe y3ro[KyIThCs 3 BilTIOBiTHUMU



€KCIIepUMEHTAJIbHUMU JaHUMU. EKCIIeprMeHTabHO BCTAHOBJIEHO, IO B CTPYKTYPi LIBUIKO3arapToBaHUX (oJibr La,
Ce Tta Nd ¢ixcyeTbcs meTacTabinpHa Mopudikalis 3 CeMUIIAPOBOIO FeKCAaroHaJbHOIO IPATKOIO i IIOCiTOBHICTIO
yKJIagaHHs aToMHUX mwapiB ABCABAC... 3anipornioHOBaHi MEXaHi3MU MOJITUITHUX [1EPETBOPEHB, 110 IPU3BOIATD 11O
¢dopmyBaHHS 1UX (a3, 06IPYHTOBAHICTb KOTPUX MiATBEPIKEHA Pe3yIbTaTaMU MOJIE/IOBAHHS KiHETUKHU
Kpucranisauii Nd 3 y4acTio 1BOX piBHOBa)KHUX i MeTacTabinbHOI Moaudikaliii.

2. The results of both experimental studies and analysis of the heat transfer and crystallization processes in thin
layers metallic melts solidifying on a substrate with high thermal conductivity are presented in the thesis. By using
of numerical solutions of a set of the heat conduction equations and the developed kinetic equation of mass
crystallization the studies of the thermal regimes of quenching from liquid state, of the undercooling and glass-
forming abilities of metals and alloys, of crystal growth kinetics during mass crystallization, as well as the
peculiarities of formation of structure under conditions of several polymorphic phases competition. The
interrelations between the cooling rates and thickness of the melt layer as well as between the abilities of metals
to undercooling and to glass formation are established. The most probable crystal sizes in rapidly solidified metals
and alloys and their dependencies on the cooling rate are calculated. It is shown that the results of the model
calculation are in good accordance with the appropriate experimental data. The formation of the metastable
modifications with seven-layered hexagonal lattice having ABCABAC... stacking sequence of the layers is
experimentally established in structure of rapidly quenched foils of La, Ce and Nd. The mechanisms of polytype
transformations which lead to formation of these phases are proposed which validity has been confirmed by the
results of simulations of crystallization kinetics of two equilibrium and metastable modifications of Nd.
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