Abstract

This research project is aimed to search new ceramic materials with high
electrical performance, for electronic applications. Many materials characterization
methods were employed in order to investigate the properties of samples such as
phase formation, phase transition behavior, microstructure, electrical and magnetic
properties. The important characterization methods included X-ray diffraction
technique, thermal analysis, electron microscopy, magnetic and electrical
measurements. Three main research topics were carried out. Firstly, new lead-free
piezoceramics from  Ba(Zrgo7Tigges)03 and  (BigsKgs)TiO3 based  systems were
prefabricated and their properties were investicated. The obtained results showed that
the ceramics presented very high piezoelectric properties as expected. Secondly, high
dielectric ceramics were fabricated including, SrFeysNbgs05, BaFegsTagsOs, and
BaFeosNbysO5 based ceramics. Some of the high dielectric constant ceramics were
synthesis by a molten salt technique. The obtained ceramics presented very high
dielectric constant such as Sr(Fe;, Al,)osNbgs03 had extremely high dielectric constant
(& >199,000 for temperatures >200 °C). The dielectric behavior of the studied ceramics
was interpreted in terms of Maxwell- Wagner polarization mechanism. Finally,
properties of the multiferroic materials including BiFeO; doped Bi,O5;, and 0.94BNT-
0.06BT/xNiO were investigated. The obtained data showed the multiferroic materials
had many interesting properties. Based on the obtained results and investigation, at
least 15 papers were published in international publications. This project also produced
more than 7 graduate students and made good connection with 15 researchers (inside
and outside Thailand).
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