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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Teopis (pazoBux nepeTBOPeHb, KIHETMYHUX i AUQY3iIHUX SIBULL B KOHIEHCOBAaHUX CEPEIOBUILAX

Ha3sBa po6oTH aHIJIilICbKOIO:

A theory of phase transformations, kinetic and diffusion phenomena in condensed media

PedepaT ykpaiHCbKOIO:

JocnimxeHi nudysiliHi nponecu i ¢pa3oBi NEPETBOPEHHS 3a YYACTIO XiMiUHUX peaKklill y HEOTHOPITHUX
cepenoBuLIax. Bpaxysanuce epekTu nam'sti B Audysii Ta ix BIIMB HA B3a€MO/IiI0 PIBHOBAKHUX i HEPIBHOBXKHUX
(a30BUX NEPETBOPEHD. 3HANEHO, 1O /JI IO3UTUBHOI WBUIKOCTI PPOHTY (a3zoBOro NEPETBOPEHHS, KOJIM CTaH 3
6i7bIIMM 3HAUYEHHSIM KOHLEHTpallil MOIMPIOETHCS, SIK IPUKJIAZIEHE I0J1€, TaK i B'I3KiCTb (TOOTO HasIBHICThb
IycCcUIalii) y 3araJlbHOMY BUMNAJKY 3MEHINYIOTb [TOITPABKY NMaM'STi. 1711 HeraTuBHOI IBUIKOCTI CAMOY3rOJIKEHICTh
MogeJii Haksasae Giybll CUIbHI OOMEXEHHS Ha J03BOJIEHUI iHTepBas 3HaueHb IapaMmeTpiB. s onucy CUIbHO
reTeporeHHUX CUCTEM 3a I0IIOMOrolo piBHSIHHS Kana-Xiniapga crannaptHa GpopmMa TEpMOLMHAMIYHOTO
NOTEHIjajly 3 OCTIMHAM KOoedillieHTOM NPY rPajJeHTHOMY WIEHi I TOJIIHOMOM YE€TBEPTOTO CTYIIEHSI MOXe OyTU
HEeJ0CTaTHbOMW0. Po3risiHyTa Mmogudikatis GopMHU TEPMOAUHAMIYHOTO NOTEHIialy 3 TIOJIIHOMOM LIOCTOTO CTYMEHS i
KBaJlpaTUYHil 3a1eXXHOCTi KoedillieHTa py rpafeHTHOMY WwieHi. OTpuMaHi TOYHi po3B'sI3KU y BUTJISIAA] CTATUYHOI
XBWJIi, 0 ODKUTD, 1 YMOBHU X iCHYBaHHS 3aJI€5KHO BiJl CUMETpii noTexuiany. JlociuifkeHa B3aeMOist MixK
CTPYKTYPHOIO peJlakcali€elo Ta KIHETMKOIO KpUCTai3alii HuK4Ye TeMIIepaTypy CKiayBaHHA Tg Ha NpUKiani
MOJEJIPHOTO CUJIiKaTHOro ckiia 5BaOn8SiO2 AHani3yio4u KijibKiCTh KPUCTAJIB, iX po3Mip i KprucTanizoBaHUi 00’eM SIK
dyHK1il yacy 06po6KH, IPOAEMOHCTPOBAHO, 110 TiJIbKU OJJMH ITapaMeTp, KUl BpaXxoBye CTPYKTYPHY pesakcallilo,
e(eKTHUBHO OIUCYE 1ii TPU ITapaMeTpu KpucTaisallii. BusBieHo, 1o ckia, CXUJbHI A0 MBUAKOI KPUCTaTi3allii
HwK4e Tg, MOKYTb IIOBHICTIO KDUCTAI3yBaTUCS 10 LOCITHEHHS [IOBHOI CTPYKTYPHOI pesnakcauii. Lli pesysibratu
BKa3yIOTb Ha CKJIA[IHY B3aEMOJiI0 MIX MHAaMIKOIO peJlakcallii Ta KpyucTasizallieio B IIIMO0KO IIEPE0X0I0IKEHNUX

CTEKJIaX, 10 Ma€ HACJIIKY IJIs1 PO3YMiHHS Ta KOHTPOJIIO LMX IIPOLECIB y Pi3HMX MaTepiaznax.

Pedepar aHIJIiHCBKOIO:

We investigated diffusion processes and phase transformations involving chemical reactions in heterogeneous
media, taking into account memory effects in diffusion and their influence on the interaction of equilibrium and
nonequilibrium phase transformations. It was found that for a positive velocity of the phase transformation front,
when the state with a higher concentration value propagates, both the applied field and the viscosity (i.e., the
presence of dissipation) generally reduce the memory corrections. For a negative velocity, the self-consistency of
the model imposes stronger restrictions on the allowed interval of parameter values. The standard form of the
thermodynamic potential with a constant coefficient in the gradient term and a fourth-degree polynomial may be
insufficient to describe highly heterogeneous systems using the Cahn-Hilliard equation. A modified form of the
thermodynamic potential with a sixth-degree polynomial and a quadratic dependence of the coefficient in the
gradient term is considered. The exact solutions in the form of a static traveling wave and the conditions of their
existence depending on the symmetry of the potential are obtained. The interaction between structural relaxation
and crystallization kinetics below the glass transition temperature Tg is studied using the example of a model
silicate glass 5BaOn8SiO2. By analyzing the number of crystals, their size, and crystallized volume as a function of
the processing time, it is demonstrated that only one parameter that takes into account structural relaxation
effectively describes these three crystallization parameters. It is found that glasses prone to rapid crystallization
below Tg can completely crystallize before achieving full structural relaxation. These results indicate a complex
interaction between relaxation dynamics and crystallization in deeply supercooled glasses, which has implications
for understanding and controlling these processes in various materials.

Impexc YIK: 5314, 5314, [536.425+538.93+537.874]:538.911
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII yKpaiHCBKOIO: Mogesb BIUIMBY CTPYKTYPHOI pesakcallii Ha KiHeTMKy KpUCTastisanii Hyokde

TeMIIepaTypU CKJIyBaHHS CUJIKaTHOro ckia 5BaOn8SiO2

Ha3zpa HTII aursiicbKo0: A model of the effect of structural relaxation on crystallization kinetics below the

temperature of vitrification of the 5BaOn8SiO2 silica glass

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'any3s 3acTocyBaHHs: K 73.10.0 JlocigkeHHs Ta pO3pOGKM B ratysi MPUPOAHUYMK T TEXHIYHUX HAYK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: locnimkeHa B3aemoist MK CTPYKTYPHOIO PeJIaKCali€ro Ta KIHETUKOIO KpUCTali3aLii Hukye
TeMIIepaTypH CKIyBaHHS Tg Ha NPUKIIai MOJEJbHOIO CHUJIIKaTHOTO cKia 5BaOn8SiO2. AHanisyouu KijIbKiCTh
KPUCTAJIiB, iX po3Mip i KpUCTanizoBaHUI 06'eM SIK QYHKLII 4acy 06po6KU, NPOLEMOHCTPOBAHO, IO TiJIbKU OAUH
napaMerTp, KUl BpaxoBye CTPYKTYPHY pejakcallilo, epeKTUBHO OIMCYeE Lii TpY NapaMeTpy KpucTaizallii.
BussiieHo, 10 CTeKIIa, CXWIbHI 10 WBUAKOI KpUcTasidanii Hruk4e Tg, MOXKYThb ITOBHICTIO KDUCTAJIi3yBaTUCH 10
JIIOCSITHEHHS [IOBHOI CTPYKTYPHOI pesiakcauii. Lli pe3ysibTaTi BKa3ylOTh Ha CKJIAAHY B3a€EMO/III0 MK JMHAMIKOIO
pesiakcaii Ta KpucTasisaljieo B r1n60K0 [epeox0JIOIKeHNX CTeKJIaX, 110 Ma€e HACIAKY 1711 PO3yMiHHS Ta

KOHTPOJIIO IUX IPOLIECIB Y PI3HUX MaTepiaiax.

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoAyKuii (Matepiasis,

TEXHOJIOTI! TOIIO) AJ1s1 3a0€3MeYEHHs eKCIIOPTHOTrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Brnius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
IIpakTHyHa peasnisanis HTII
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Crnio>KkuBavi NPOAYKILii:
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HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
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