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Abstract

Project Code: MRG4980014
Project Title: Development of Ferroelectric Ceramics Fabrication Process

Utilizing Transition and Rare-Earth Metal Oxide Compounds

Investigator: Asst. Prof. Dr. Anucha Watcharapasorn Chiang Mai University
E-mail Address: anucha@stanfordalumni.org
Project Period: 2 years

The objective of this research is to study the effects of adding dopants such as
transition and rare-earth metal oxides on densification and microstructure of ferroelectric
bismuth sodium titanate and lead lanthanum zirconate titanate ceramics.

The results on lead lanthanum zirconate titanate showed that addition of
tungsten caused the ceramics to be highly denée with well-defined grain structure. For
aluminum and iron, the produced ceramics had high porosity with lower density than the
ones doped with tungsten. It seems therefore that the donor type dopant like tungsten
enhanced the densification of ceramics. However, based on optical photographs, it
seems that the sintering conditions used were still not able to render ceramics
transparent. Therefore, the sintering process may need to be improved in addition to
using dopants.

For bismuth sodium titanate, addition of acceptor dopants such as iron, copper
and zinc enabled the use of lower sintering temperature. Addition of other types of
dopants such as zirconium and dysprosium caused the density to be reduced with
increasing dopant concentration. Therefore, it seems that for this material system,
addition of acceptor can improve the sintering process such that high-quality ceramics

can be produced at lower temperature.

Keywords: lead lanthanum  zirconate titanate, bismuth sodium titanate,
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