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MeETall

2. Synthesis and research of properties of nanocrystalline ceramics with semiconductor-metal phase transition

Pedepar:

1. lucepTaliis nmpucBsYeHa po3poobili OCHOB TEXHOJIOTii OTPUMAaHHSI HAHOKPUCTANIYHOI KepaMikul 3 (ha30BUM
[Iepexo0JlOM HaliBIPOBiJHUK-METaJl. 3allpOIIOHOBAaHA TEXHOJIOTIS 1a€ MOXJIUBICTb OTPUMATH HAHOKPUCTAJIYHY
OKCHUHY BaHanieBo-pocdaTHy CKIOKEPAMIKY, sIKa BOJIOJi€ MOMINIeHUMU Pi3UKO-MeXaHiYHUMU BIACTUBOCTSIMU,
1110 3yMOBJIIO€ TOLMbHICTD ii BUKOPUCTAHHS K MaTepiaiy 1 BUTOTOBJIEHHS KpUTUYHUX TEPMOPE3UCTOPIB i
€JIEKTPUYHUX [IEPEMUKAYiB. 3MiICHEHO TEPMOJAUHAMIYHI NOCJII)KEHHS PiBHOBaKHOrO ckiagy cucreM V-O-H-Na i
V-O-H-S 3 MeTO10 BUBYEHHS] YMOB YTBOPEHHSI TBEPAUX (a3. BCTaHOBIEHO BUXiAHUI KOMIIOHEHTHUI CKJIA], i
TEMIIEPATYPHUN PEKUM BEIE€HHS 30JIb-TeJIb [IPOLECY AJIs1 OTPUMAHHS HAHOKPUCTAJIIYHOIO NiOKCUAY BaHAIIIO.

Br3HauyeHi yMOBM iCHYBaHHS CTiMIKOTO 30JI10 3 HAHOIVUCIIEPCHUMU OKCOBaHAli€BUMU YaCTKaMU. EKCiepruMeHTanbHO



00rpyHTOBaHO oTprMaHHs VOZ2 B [IBi CTaii 3 BaHAAUTY aMOHIIO 3 MOAAJBLUIMM TEPMOOOPOOIEHHSIM. [IOCTiI>KEHO
BILJIMB TE€XHOJIOTIYHUX NTapaMeTpiB YMOB OJlepKaHHS CKJIIOKepaMiyHUX 3pa3KiB Ha iX (isuKo-MexaHiyHi Bl1acTUBOCTI.
Bunpo6yBaHHS KPUTUYHUX TEPMOPE3UCTOPIB i €JIeKTPUYHMX [I€PEMUKAUIB, BUTOTOBJIEHUX 3 OTPUMaHOI
HaHOKPUCTaJiYHOI BaHaieBO-(pocdaTHOI CKIIoKepaMmiky 3a po3pobJIeHOI0 TEXHOJIOTIEI0, TOKa3any iX nokpaleHi

NapaMeTpu y NOPIBHSHHI 3 BiOMUMU €JIEMEHTAMU.

2. The subject of the thesis is developing the technology of obtaining nanocrystalline ceramics with a phase
transition semiconductor-metal. The technique involved allows obtaining the nanocrystalline vanadium-
phosphatic glass-ceramics that possesses the improved physical and mechanical properties, that predetermines
expediency of its use as the material for making critical thermo-resistors and electric switches. Thermodynamic
study of equilibrium composition of the systems V-O-H-Na and V-O-H-S as water solutions was carried out in
order to study conditions of the process. Initial component composition and temperature of the process necessary
for obtaining nanocrystalline vanadium dioxide were determined. Conditions at which steady sol of nano
oxavanadium particles exists were found. Obtaining VO2 in two stages from ammonium vanadite with subsequent
thermotreatment was experimentally proved. Influence of technological parameters for glass-ceramics obtaining
on its physical and mechanical properties is studied. The tests of critical thermo-resistors and electric switches
made of nanocrystalline vanadium-phosphatic glass-ceramics showed improved properties.
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