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ABSTRACT

The influence of grain boundary on the clectrical properties of WOs-doped SrTi0y ceramics has been investi-
gated. From the result, resistivity and capacitance of grains and grain houndaries were obtained by employmg
impedance spectroscopy. And the temperature dependance of capacitance of WOs-doped SrTi0y was influenced
directly by the varialion of grain houndary capacitance. It was also found by impedance spectroscopy thal
the dispersion frequency characieristics showed discernibly that the resistivity of the specimen varied with
WQ, content.
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R1 : Resistance of the grain boundary layer

Rz : Resistance of the grain

Ci : Capacitance of the grain boundary layer

Cz : Capacjtance of the grain

Fig. 1. Schematic representation of {a) block model of

ceramics. (h) and (c) corresponding equivalent
circuits for nsulating and conducting gramns,
respectively.
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Fig. 2. Tymcal [requency of characlerisiics of Ze, Zim
and tand in semiconducting ceramics.
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Table 1. Characteristics of Siarting Powders.

Reagent Purity{%) Manufacturor |
SrCO, >090 Fuji Co.

TiG, >>59.0 Ferro Co.
WO, >59.9 Fluka Co.

PhO >069 Junsei Co,
BiO; >09.9 Riedel Co.
B.O, >09,0 Junsei Co.
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Fig. 3. Frequency charactenstics of real impedance of
WOs-doped 5rTi0y sintered in Po;=10"" atm,
1460C.
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Fig. 4. Influence of tungsten content on Lhe room fem-
perature conductivity of SrTi0, sintered in Pos
=10"% atm and air,
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Fig, 5. Resistance and capacitance of WO,-doped SrTi0,
measured al resenmnce Treg. (f.) (The speci-
mens were sintered in Po,= 107" atm, 14607C).
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Fig. 6. Temperature capacitance of resistance and ca-
pacilance of 5.0 mol% WO,-doped ST, mea-
sured at resonance (req. ([) (The specimens
were sinlered n Po,=10"" atm, 1460C)
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Fig. 7. {a) SEM phomg‘raphy and (b EDX spectrum
of 3.0 mol% Wis-doped SrTidy sintered in air,
1460C.
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Fig. 8. Frequency characteristics of complex impeda-
ace 0.3 mol% W-daped SrTi0s after diffusion
treatment.

q 20 40 60 80 100 120 140 160

T T £l

1.2 mot% WO,

a
'12 0. o
) 2.0 moli% WO,
m %0
2 |- o
= -13} o4 ‘a
= ‘a o D20eV
+ o o
= [ o u}
g -14L nl o
g 018eV® 5 ©_
= O o,
- i o
= -15 u ‘o
%o

T35 30 58 27 25 24 2.3
10° /T (K)

Fig. 9. Arrhemius plot of relaxation time of 12 and 20
mol% WOs-doped SrTiy sintered m alr.
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