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Abstract BaTiO,-based ceramics with partially oxidized Ti powders were prepared by sintering at 1350€ for L h in
vacuum, and then heated in air. [n this study, the effect of partially oxidized Ti powders on electrical properties and
microstructures of BaTiOs-based ceramics was investigated. It was found out that the semiconductive BaTiQs- based
ceramics became to show excellent PTCR (more than 10°) characteristic by adding 5~7 vol% of partially oxidized Ti
powder. Also, it was found out that the sintered compact had extremely porous and fine- grained microstructure. The
relative density and grain size of sintered compact with & vol% of partially oxidized Ti powders were 54% and 1.3 /m,
respectively. The mechanism for the development of PTCR characteristic in BaTiOs:-based ceramics with partially ox-
idized Ti powders due to the adsorption of oxygen at grain boundaries, and could be explained, based cn Heywang

model.
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Table 1. Summary of the samples prepared in this study.

Sample TiOo(Ti) Sintering
powders (vol%} atmosphere

A 0 air
B 0 vacuum
C 1 vacuum
D 3 vacuum
E 5 vacuum
F 7 vacuum
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Table 2. Relative density (D.) and grain size of the (Ba,Sr)
TiO: ceramics containing various amounts of TiQu(Ti)
powders.

Sample D, (%) Grain size (ym)
A 94 6.0
B a3 5.0
C 73 35
D 57 25
E b4 13
F 54 12
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Fig. 2. Electrical resistivity as a function of ternperature for the
(Ba,Sr)Ti0s ceramics containing various contents of TiO({Ti)
powders.
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Fig. 3. Electrical resistivity-temperature behaviors of sample E
with various baking temperatures.
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Fig. 5. Impedance spectra of the sample E at 25°C and 200°C.
The arrow F indicates the direction of frequency increase from
5 Hz to 13 MHz.
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C : capacitance per unit area of a grain boundary
C, ' capacitance at zero applied voltage

& : dielectric constant of (Ba, Sr) TiOs:

V : applied voltage per grain boundary

q : electron charge

Ny @ donor concentration

@ . electrical potential barrier of grain boundary

AE At Eo &71gF AsH(V) o 9 & 1/C° FA7E
EARG ARE 2.7 69 vepuich 2R A4 71E7)
Table 3. Electrical resistivity of the grain boundaries (ow)

for the various (Ba,Sr)TiO; ceramics with and without
TiC(Ti) powders.

Electrical resistivity
Sample Pgh25T Pgh200C Peb2cot:/
(2-cm) (2 cm) Geb25T
A 41 75x10° 1.8=10*
B 60 45 0.8
D 42 83 2.0
E 15x 10 Y10° Y10¢
F 1910 ) 108 )10°
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Fig. 6. Capacitance-applied voltage relation at room tempera-
ture for the samples A and E.
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