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ABSTRACT

This work investigated the improvement of properties and controllable grain size
of ferroelectric ceramic by using the system of BaTiO3-CoqsNiysFe,O4 nanocomposites via
normal and two-stage sintering techniques. For the two-stage sintering process, it was
divided into two steps. Firstly, samples were fired at the optimized temperature of T; to
activate grain boundary migration in order to obtain an initial high density. Secondly, the
samples were cooled immediately to the temperature of T, and soaked at various times
to enable dense ceramics without grain growth. Effect of processing conditions on phase
formation, microstructure evolution, physical, electrical and magnetic properties of all
ceramics are determined by using X-ray diffractometer (XRD), scanning electron
microscope (SEM), Archimedes’ method, LCR meter and VSM, respectively. For the result,
the XRD graphs confirmed that all samples were nanocomposite ceramics. SEM
micrographs showed the nano-size of grains for all samples and proved that the two-stage
sintering technique achieved finer grain than prepared by normal sintering. Dielectric
constant and dielectric loss of all the samples were investigated using an LCR meter at
room temperature to 200 °C with various frequencies, and magnetic properties were
characterized by a vibrating sample magnetometer. It can be concluded that phase
formation, microstructure and properties of all nanocomposites in the BaTiOs-
CogsNigsFe, 04 system  strongly depend on sintering conditions and varied with

compositions.
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