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A Study on the Dielectric and Electrical Conduction Properties of
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Abstract

The (Sri—«x-Cay)TiOs + 0.6[mol%INb0s (0.05<x<0.2) ceramics were fabricated to form

semiconducting ceramics by sintering at about 1350[C] in a reducing atmosphere(N; gas). Metal
. oxides, CuO, was painted on the both surface of the specimens to diffuse to the grain boundary. They
were annealed at 1100 ['C] for 2 hours.

The 2nd phase formed by thermal diffusing from the surface lead to a very high apparent
dielectric constant. According to increase of the frequency as a functional of temperature, all
specimens used in this study showed the dielectric relaxation, and the relaxation frequency was
above 10° [Hz], it move to low frequency with increasing resistivity of grain.

The specimens showed three kinds of conduction mechanisms in the temperature range 25~125
[C] as the current increased: the region I below 200 [V/cm] shows the ohrhic conduction. The
region II between 200 [V/cm] and 2000 [V/cm] can be explained by the Poole-Frenkel emission
theory, and the region I above 2000 [V/cm] is dominated by the tunneling effect.
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ELECTRICAL i| THERMAL COUPLE
FURNACE "
U ALUMINA
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SPECIMEN
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1. Electrical furnace and crucible

ady 1.
Fig.
structure for the sintering.

Raw Materials

SrC03,CaC0s,TiOs, NbOs

Weighting
]
Mixing — o E
]
Calcining — 1100[C], 2[hr]
|
Binder — 2Awit%IPVA
[
Granulating
|
Pressing — @ :20{mm],t: 3[mm]
J P:1500[kg/cm’]
Firing — N,13500C1,3[hr]
]
Polishing — t1[mm]
|
Thermal
treatement - CuO painting
|
Electroding
]
Measurement

ag 2. A#He AzTA
Fig. 2. Processing diagram of the specimen.
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Table 1. Number of specimen.

"Sr: Ca Sample No.
0.95:0.05 SCTNO56
0.90:0.10 SCTN106
0.85:0.15 SCTN156
0.80:0.20 SCTN206
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Fig. 3. Block diagram of electrical conduction
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Photo. 1. SEM photograph of thermal treated

specimen.
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Fig. 4. Resistivity of redueced(lst fired) and
2nd fired specimens with the content
of Ca.
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Fig. 5. Temperature dependence of dielectric
constants and dielectric loss(tan & [%])
with contents of Ca.
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