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V. BimoMocTi npo guceprariio
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Tema gucepranii:
1. EleKTprYHi BJIaCTUBOCTI BAPUCTOPHOI OKCUIHO-0JIOB'IHOI Kepamiky

2. Electrical properties of varistor tin oxide ceramics

Pedepar:

1. O6'exT mocCiIKeHHs - sIBUlIE €JIeKTPONPOBIIHOCTI I BiXuaeHHSs BiJ 3akoHy OMa B HaMiBIPOBiIHMUKOBIN
OKCHUIHO-OJIOB'SIHil Kepamilli. MeTa gociimKeHHs - ofep>KaHHS HOBUX KepaMidyHUX MaTepiajiB 3 BApUCTOPHUMU
BJIACTUBOCTAMMU B cuctemax Sn02-Co304-Nb205-Cr203-X (X = V205, PbO, CuO, CuO-Ca0, CuO-SrO, CuO-Ba0) i
OOCJiIKEHHS iX eJIEKTPO(PiI3MYHUX BJIACTUBOCTEN. MeToau IOCIiI>)KEHHS - PaCTPOBa €JIEKTPOHHA MiKPOCKOIIi,
PEHTIeHOCIIEKTPaibHU, peHTreHodaszoBuil, nudepeHnianbHO-TePMIYHUH i TEPMOTPaBIMETPUYHHNI aHAIi3H,
CIIEKTPOCKOIIis KOMOiHAIiIHOTO PO3CilOBAaHHS CBiTJIa; BUBYEHI 3aJI€5KHOCTI [YCTUHYU CTPYMY Bifi Hallpy>K€HOCTI
€JIEKTPUYHOTO T10JI51, TEMITEPATYPHI 3aJIEXKHOCTI €JIEKTPUYHOI IIPOBIAHOCTI, 4aCOBi 3aJI€5KHOCTI €MHOCTI IPU
[IPUKJIaJAaHHI TIOCTIMHOI HANIPYTH, 3aJI€KHOCTI EMHOCTI 1 IIPOBiZHOCTI HA 3MiHHOMY CTPYMI Bill IPUKJIaAEHOI

MOCTINHOI Hanpyryu. CUHTE30BaHO BaPUCTOPHY KepaMiKy Ha OCHOBI OKCHJly OJIOBA 3 BUCOKOHEJIHITHOIO BOJIbT-



aMIIEPHOIO XapaKTePUCTHKOIO (KoedillieHT HesliHIHOCTi 75) i HU3bKOIO BOJIOTOYYTIUBICTIO. JloBEIeHO TepMIidHO
aKTUBOBAaHUN MEXaHi3M MPOBIIHOCTI IIPU BUCOKUX €JIEKTPUYHUX MOJISIX, OL[iIHEHO €HEPTil0 3ayISITaHHS NACTOK Ha
Me’Kax 3€peH, BUBHAYEHO €HEPTilo aKTHBallii €JIEKTPOIIPOBiAHOCTI, sIKa BifIIOBilae BUCOKOHEJIHINHIN finsHui BAX.
BcTaHOBIIEHO, 10 OKCUAHO-OJIOBSTHA KepaMiKa 3 JIETKOIJIaBKOIO JOMIIIKOI0 OKCUY MiJli BUTpUMYE 6isblily I'yCTUHY
iMIyJIbCHOTO CTPYMYy, HiX 3pa3Ku, BUTOTOBJIEH] 6€3 pigkodasHoro cnikaHHs. JJonaBaHHs gomimku CuO 1o3Bosisge
OTpUMaTH KepaMiKy Ha OCHOBi SnO2 3 MEHIIOI0 BOJIOTOYYTJIMBICTIO i 31 CTAbiIbHUMU B Yaci €JIeKTPUYHUMU
napameTpamu.

2. Object of research - phenomenon of electroconductivity and deviation from Ohm’s law in semiconducting tin
oxide ceramics. Aim of research - to obtaining new ceramics materials with varistor features in systems SnO2-
C0304-Nb205-Cr203-X (X = V205, PbO, CuO, CuO-Ca0, CuO-SrO, CuO-BaO) and to study their electrophysical
characteristics. Methods of research - scanning electron microscopy, energy dispersive X-ray analysis, X-ray
diffraction, differential thermal analysis, thermogravimetrical analysis, laser Raman spectroscopy; dependences of
current density upon electric field, temperature dependences of dc electrical conductivity, time dependences of
capacity while applying direct current, dependences of capacity and ac conductivity upon applied direct voltage
have been studied. Tin oxide based varistor ceramics with high non-linear current-voltage characteristic
(coefficient of nonlinearity is 75) and low humidity sensitivity have been sintered. Thermally activated mechanism
of conductivity at high electric fields has been proved, energy of trap location at grain boundaries has been
estimated, activation energy of electrical conduction corresponding to high non-linear CVC area has been
estimated. It has been determined that tin oxide ceramics with fusible additive of copper oxide withhold greater
density of pulse current than samples sintered without liquid-phase burning. Introduction of CuO additive enabled
us to receive SnO2 based ceramics with lower humidity sensitivity and electric parameters stable with time.
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