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Abstract

Project Code : MRG5280082

Project Title : Electrical Properties and Ageing Behavior of Fe and Nb doped

Barium Titanate Cramics

Investigator : Dr. Tanawadee Dechakupt
Department of Physics and Materials Science, Faculty of Science

Chiang Mai University
E-mail Address : twadee@chiangmai.ac.th
Project Period : 2 years (16 March 2008 — 15 March 2011)

The effects of single (Fe or Nb) and hybrid doping (both Fe and Nb) on electrical
properties and ageing behavior of barium titanate ceramics were investigated. The ceramics
were prepared by mixed-oxide method and sintered at 1450°C for 2 hours. First, single
dopings were studied. It was found that the structure of barium titanate ceramics transforms to
hexagonal as Fe content increases, resulting in paraelectric properties in which ageing behavior
cannot be observed. Low concentration of Nb (0.5 percent by mole)) leads to low density,
abnormal grain growth and semiconducting behavior in barium titanate ceramics. The density
and uniformity of grain size were improved and the insulating properties were recovered as Nb
concentration increases. Ageing behavior was clearly observed via dielectric properties and P-
E hysteresis loop in ferroelectric Fe- and hybrid doped barium titanate ceramics while not
significant in Nb doped composition. The results confirm that ageing is related to oxygen
vacancies created in acceptor dopants. Two ageing stages were observed in dielectric
properties, suggesting more than one mechanism involve in the ageing process. In addition, the
constricted hysteresis loops were observed in Fe-doped and Fe-dominant hybrid doped barium

titanate ceramics.
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