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ABSTRACT

The major aim of the investigations was to study the Barium Titanate-
PVDF composite for pyroelectric transducer applications. Composite samples of
varying compositions of Barium Titanate and PVDF were made, mainly, by the hot
rolling technique. A few initial samples were also made by solvent casting, but they
were found to show inferior pyroelectric properties. Samples containing 90% and
100% BaTiO, had to be made in the form of pellets by hot pressing and sintering,
respectively, because of their brittleness.

Apart from pyroelectric studies, dielectric, charge field hysteresis, and
DC conductivity studies were also carried out on these samples, to determine their
pyoelectric figure of merit and other electrical characteristics. These investigations
were carried out at temperatures ranging from ambient to about 160°C, using simple
experimental techniques. The structure of the composites was studied by using
various techniques such as DSC, SEM, IR spectroscopy and XRD, to observe the
effect of interactions of the two phases on their structure. An attempt was made to
correlate the results of the above studies. Finally a pyroelectric detector-amplifier
was fabricated using the 80% Barium titanate composite and tested.

The pyroelectric coefficient, dielectric constant, DC conductivity and
achieved polarization of the composites were observed to increase with temperature,
as well as, an increase in BaTiO, content. The studies also indicated that the
pyroelectric coefficient of composites is governed by PVDF at temperatures less than
50°C, whereas, at higher temperatures, BaTiO, also contributes to it. Furukawa’s
local field model was extended to predict the variation of pyroelectric coefficient of
the composite with respect to composition.

Structural modifications of BaTiO,; particles as well as PVDF matrix
was observed through the DSC, SEM, IR and XRD studies. This indicates an
interaction between the two phases of the composites. The upward shift of Curie

transition and the appearance of a kink in DC conductivity behaviour can be
explained on this basis.

The composites were compared for their figures of merit. It was found
that for composites with a 70% barium titanate content and higher the figure of
merit was comparable to that of pure barium titanate.

(iii)



The experiments conducted on the fabricated detector clearly brought
out the increase in pyroelectric coefficient with respect to temperature and thus
supports the results of the direct tests as well as the results reported in literature.

(iv)
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