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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 31.15.17

Tema guceprauii:
1. 3akOHOMIpHOCTI CTPYKYpOYTBOPEHHS B BAaKyyMHUX KOHAeHcaTax okcupiB meTanis III Ta IV rpyn i ix 6iHapHuxX

KOMITO3UIIi

2. Structure formation laws in vacuum condensates of oxides of metals of III and IV groups and their binary

compositions

Pedepar:

1. 3a HOIOMOTrO0 METO/IiB PEHTT€HOCIIEKTPAJIbHOTO MiKpOaHali3y, paCTPOBOI Ta TPAHCMICINIHOI €JIEKTPOHHOI
MIKpOCKOTIIii, eJleKTpoHorpagii, peHTreHorpadiyHoro aHaslisy Ta MaTeMaTUYHOTO MOJIE/II0BAaHHS BCTAHOBJIEHO
3aKOHOMIPHOCTI CTPYKTYPOYTBOPEHHS B OLEPKaHUX METOJAMMU JIa3€PHOTO Ta €JIEKTPOHHO-TIPOMEHEBOTO
BUIIapOBYBaHHS BaKYyMHMX KOHJeHcaTax okcuziB metastis III ta IV rpyn Ta ix 6iHapHux KoMno3unin. JocimkeHo
BIUJIMB TEMIIEPATypy OCAIPKEHHS Ha N0J1iMOpQi3M iHIMBIyaTbHUX OKCHTIB B BAKYYMHUX KOHJE€HCATaX i
BCTAHOBJIEHO TEMIIEPATYPHi MeXi iCHyBaHHS ix nosiMopPHuX MogudikaLiil. BU3BHa4YeHO BIVIUB TEMIIEPATYPU
OCa/I)KEHHS 1 BeJIMUMHU PaJliyCy TPU3apsIHOTO KAaTiOHy Ha CTabisi3aliio (GIOPUTHUX CTPYKTYP B BAKYYMHUX

KOHJIeHCaTaX. BuU3HaueHOo TeMIepaTypHO-KOHLIEHTPaLilHi MeXi yTBOPEHHS TBEPAUX PO34YMHIB Pi3HUX CTPYKTYPHHUX



THIIIB Ta iX TEPMiUHa CTabiyIbHICTh. BU3HaUY€HO BIJIMB IapaMeTpPiB OCAIIKEHHS Ha YTBOPEHHS METAaCTabibHUX (a3
Ta TBEPAUX PO34MHiB. ONTUMI30BaHi yMOBU CUHTE3Y Y BAKYYMHUX OKCUJTHUX KOHJEHCATax CKIAIHUX CIIOJIYK
BACOKOCHMETPUYHOI CTPYKTYPHU IIPU BUIIAPOBYBAHHS MEXaHI4YHOI CyMmillli BUXiHUX KOMIIOHEHTIB. BcTaHOBJIEHO
BILJIMB TEMIIEPATyPU OCAIPKEHHS HA YTBOPEHH (a3 nedilluTHUX 32 OKCUTE€HOM. [IpOBeIeHO CIiBCTABJIEHHS
3aKOHOMIPHOCTEH CTPYKTYPOYTBOPEHHSI B KOHIIEHCATaX, OEP>KAHNX €JIEKTPOHHOIIPOMEHEBUM Ta JIA3€PHUM
BUIIAPOBYBAaHHSIM, a TaKOXX BUCBITJIEHO BIUIUB IIBUJIKOCTI OCAJI)KEHHS HA 3MiHy MeXaHi3My KoHeHcalii. [TokasaHi
IlepeBaru JIa3epHOro METO/ly BUIIAPOBYBAaHHSI /1J151 CTBOPEHHSI IOKPUTTIB i3 3aJaHUMU BJIACTUBOCTSIMMU.
3anponoHOBaHO MOAEb CTPYKTYPOYTBOPEHHS! Y BAKYYMHHUX OKCUIHUX KOHJIEHCATaX i CyTTEBO PO3BUHYTO

YSIBJIEHHSI [IPO CTPYKTYPHi 30HU B HUX.

2. Principles of structures formation in vacuum condensates of oxides of metals of III and IV groups and their
binary compositions prepared by pulsed-laser and electron-beam evaporation, have been determined by means of
X-ray diffraction and spectrum analysis, scanning and transmission electron microscopy, electron diffraction
investigation and mathematical modelling. The influence of substrate temperature on polymorphism of individual
oxides in vacuum condensates has been fixed and temperature ranges of polymorphic modifications existence for
individual oxides have been found. The influence of substrate temperature and radius of the three-charged cation
on stabilization of the fluorite structures in oxide vacuum condensates has been established. The temperature-
concentration ranges of different structure type solid solutions formation and thermal stability of this solid
solution have been determined. The influence of substrate parameters on the formation of metastable phases and
solid solutions hasbeen studied . The synthesis conditions of high-symmetry structure compounds in oxide
vacuum condensates on evaporation of mechanical mixes of initial components have been optimised. The
influence of substrate temperature on nonstoichiometric phase formation has been established. The comparison
of structure formation lows for electron-beem- and laser-condensates has been carried out and the influence of
substrate speed on the change of the condensation mechanism has been defined. The advantage of the laser
evaporation method for coatings with demand properties development was shown. The model of structure
formation in oxide vacuum condensates was submitted and the information on structure zones in oxide vacuum
condensates has been essentially developed.
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