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Iudp cnenianizoBaHoi BYU€HOI pagHy (pa30Boi CleliaJai30BaHOI BYEHOI pazu): [l 64.169.01
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHyHHX PyOPHK: 81.09

Tema gucepranii:
1. IlepexinHi npouecy CrpsAMOBaHOi KpUCTai3alii Ipy BUPOLIyBaHHI KPUCTAJIB 3 PO3ILJIABY

2. Transients of the directed crestallization at crestals growing from the melt

Pedepar:

1. lucepranis npucBs4YeHa NOCAIIKEHHIO IEPEXiTHUX TPOLECIB CIIPSIMOBAHOI KpUCTa-Jlidaliii, X 3B'43Ky 3
IIOMIIIKOBOIO HEOLHOPIAHICTIO, 1110 BUHMKAE Y KPUCTAJIAX, T ONITUMi-3allil yMOB BUPOILILYBAaHHS KPUCTAJIIB i3
PO3IIJIaBy 3 ypaxyBaHHSIM Pi3HUX BiXWJIEHD Bif] CTalliOHAPHOTO pPeXUMy KpucTaiidanii. Cpopmysb0BaHO
OJHOBMMIpPHY HECTalL[iOHapHY MOJEeJIb CIIPSIMOBAHOIO KpUCTai3alii 6iHapHOTrO PO3IJIaBy B JOKPUTUYHOMY PEXKUMI,
B SIKifl IIBUJKICTh IepeMillleHHs TemIepa-TypHoro npogisnio (TI1) B3BoBxK cuCTeMi KpUCTaI-PO3ILJIaB 330A€THCS
BiZJOMOIO (PYHKIIi€l0 Yacy, a MBUAKICTb KpUCTali3allii € IyKaHOoI0 BEJIMYMHOI0. B paMkax 1iiei MoJiesli BUBYEHO
NoBeNiHKy MPOHTY KpucTasidalii npu nepemimenHi TTI 3 MOCTiIHOIO MBUIKICTIO, TOC-TIHHUM INPUCKOPEHHSIM i
MIBUAKICTIO, 110 3MiHIOETBCS 32 CUHYCOiI0I0. BCTaHOB/IEHO, 1110 B IOYaTKOBOMY IIEPEXiTHOMY MIPOLIEC TPU
ITOCTIMHIN MBUAKOCTI epeMimmeHHd TII, o nepesuilye MBUIKICTb, IIPY SIKi B PO3IIABI 3'4BJISIETHCS 30HA
KOHLEHTPALiHOTO [I€PEOXOJIONKEHHS, IIBUIKICTh KPUCTAJi3aLlii IOBOLUTHCS HEMOHO-TOHHO, 30KPEMA 3LiMCHIOE
3aTyxal4i KOJMBaHHs. [Ipy 3MiHHI IBUAKOCTI BUTSITYBAaHHS KPUCTAJY i KoeillieHTi po3nominy gomMimku k < 1

cepenHs 32 YaCOM KOHIEHTPaIlisl JO-MillKy Ha Mi>k(pa3Hill rpaHUI]i MEHIIe, HiXX [P MOCTIiNHIN MBUAKOCTI, a Tpu k



> 1 HaBnaku 6ispie. OTXe Npu 3MiHHIN mBUAKOCTI nepemMimeHHs TI1 BusBiseTbCs eeKT, o aHa-JIOTiYHUN
JaCTKOBOMY IepeMilllyBaHHIO po3IiaBy. [lokasaHo, 1o [Py MOCTIiiHii MBUIKOCTI BUTATYBaHHS candipa MeTogom
rOpU30H-TaJIbHOI CIIPSAMOBAHOI KpUCTali3allii B HAAKPUTUYHOMY PEXKUMI IIBUIIKICTb KPUCTai3allil 34ilICHIOE
[epiofyYHi KOJIMBaHHA, 0 CUHXPOHI30BaHi 3 HAABHICTIO B KPUCTAJIl JOMIIKO-BMX CMyT. Ha mizcraBi oTpuMaHux
IAHMX PO3pO6JIEHO CIIOCi6 BUPOLIyBaHHS KPUCTAJIiB, 10 JO3BOJISIE ONTHMIi3yBaTH IIPOLieC BUPOLIyBaHHS camndipa

0e3 JOMIIIKOBUX CMYT.

2. Thesis for scientific degree of Doctor of Technical Science on specialty 05.02.01 - Materials Science. - Institute
for Single Crystals of National Academy of Science of Ukraine, Kharkov, 2014. This thesis studies directional
crystallization transitional processes and their connec-tion with the unlike distribution of impurity in crystals and
optimizes conditions for grow-ing crystals from melt when the conditions deviate. It has been proposed that the
temperature profile shift rate is the time function w(t) and the crystallization rate V(t) is a sought quantity in the
one dimensional non-stationary model. Thanks to the introduction of these rates the impurity distribution has
been calcu-lated at the temperature profile shifting at a constant rate (initial and final transition pro-cesses),
sinusoidal rate, a constant acceleration as well as at a decreasing temperature gra-dient at the crystallization
interface. It has been calculated that the crystallization rate changes non-monotonously and can have a decaying
oscillation form at the initial transitional process under the constant tem-perature profile shift rate at which the
concentration overcooling takes place. An average interface impurity concentration differs at varying and constant
temperature profile shifting rates. So, at an impurity distribution coefficient k<1 the average interface impurity
concentration is lower at varying than constant temperature profile shifting rate, and at k>1 the concentration is
higher, respectively. Thus, the varying temperature profile shifting rate is as effective as a partial melt stirring. It
has been experimentally found that the crystallization rate changes periodically and concurs with the impurity
bands when sapphire was being constantly pulled by a horizon-tal directional crystallization method in an over-
critical mode. A crystal growing method has been developed due to the data obtained, which allows optimizing the
technology of sapphire production
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