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ABSTRACT

Phase formation, densification, microstructural development and the electrical
resistivity of Sb-doped BaggSrp »TiO; ceramics were investigated. Samples were
prepared by powder mixed oxide processing and characterized with using several
techniques such as XRD, SEM, EPMA, and TEM. Density, resistivity-temperature
and resistivity-frequency characteristics were also measured. This research project is.
divided into seven main parts.

In part 1, samples containing the Ti-excess and a combination of Ti-excess
and Si0; sintering additives were investigated. A secondary phase of

(Ba;«S1y)6T117040 is found in samples containing 1 mol % excess TiQ,, whereas in



samples containing a combination of 1 mol % TiO, and 3 mol% SiO, an additional
fresnoite solid solution phase, Ba;yStyTi;+xSi2xOs, is found at intergranular regioﬁs.

In part 2, samples with various amounts of SiO, were prepared. The
microstructures and resistivity-temperature characteristics of specimens are found to
depend on the silicon content and sintering temperature. The grain size decreases
with increasing of silicon content and sintering temperature. . Furtheﬁnore, grain
structures in specimens added with the high silicon content become rounder and
smaller. In the samples containing S -10 mol% silicon, the resistivity jumping with
temperature of about 4-5 orders of magnitude can be obtained but it decreases when
added with of silicon up to 20 mol%.

In part 3, samples with various amounts of aluminium were prepared.
Properties such as phase formation, density, microstructure, and electrical resistivity
were characterized. Effects from aluminium addition are found to lower density and
sintering temperature, while the grain size and resistivity at room temperature (orr)
increase. However, maximum temperature (Tay), which corresponding to prmax shifts
to higher value with increasing Al,Os contents.

In part 4, samples surrounded with BST and alumina powder during sintering
were investigated. Microstructures and PTCR characteristics are found to depend on
the -amount of the diffused alumina and sintering time. The average grain size and pgr
increase as the diffused alumina and sintering time increase. Moreover, the diffused
alumina acts as acceptor dopant and can improve PTCR jumping in the samples
sintered at 1400 °C for 2-4 hours.

In part 5, samples with various amounts of MnQ, were prepared at sintering

temperature of 1350 °C for 2 hours. Results from the experiments found that the




vi

density decreases but prr increases with increasing of MnQ, content. The PTCR
response also increases with the increase of MnQO; content. However, the effect of
MnO; has no significant effect on the average grain size and the crystal structure.

In part 6, Sb, Mn co-doped samples were prepared with different sintering
temperatures and times. It is shown that the electrical properties are found to be
depend on the sintering temperaturc and sintering time - However, sintering
temperatures and times has no significant effect on the average grain size and the
crystal structure, but resulting in decreasing in density after sintering at 1350 °C for
2 hours.

In part 7, the effects of heating or cooling rates ranging between 1-20 °C/min
on Sb, Mn co-doped samples were investigated. The phase formation, density,
microstructures and el.ectrical propprties are found to depend on the heating or cooling
rates. The density of samples reaches a maximum value at the rate of 5 °C/min. There
is a general decrease in prr and pmax With increasing heating or cooling rates, however
the rates of 10-20 °C/min give rise to the slightly higher pgr value than that in the 5
°C/min sample. The best heating and cooling rates for giving a favorable PTCR effect

are found to be 3 and 5 °C/min.
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