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ABSTRACT 

 

 This research has been studies 2 parts of barium titanate (BaTiO3) and Fe3+/Nb5+ doped 

barium titanate ceramic systems derived from starting BaTiO3 nanopowders. First, effects of 

milling time and sintering temperature on phase formation, microstructure and electrical 

properties of ceramics were investigated. It was found that the crystal structure of BT ceramics 

was showed tetragonal phase and the best of microstructure and electrical properties was achieved 

at 20 h of ball-milling and sintered at 1400 oC for 4 h with heating/cooling rates of 10 oC/min. BT 

ceramics sintered exhibit higher density for 99% that the result for relative permittivity (�r), 

saturation polarization (Ps) and remnant polarization (Pr) were higher. 

 In the part 2: this research has been investigated effect of transition metal (Fe and Nb) on 

phase behavior, microstructure and electrical properties of Ba(Ti0.99-xFe0.01Nbx)O3 ceramics when x 

= 0.01 and 0.025 were prepared by mixed oxide method. It was found that the density and grain 

size of Fe+3/Nb+5 doped BT ceramics were decreased when the concentration of Nb was increased. 

Temperature dependence of dielectric properties and hysteresis properties for Ba(Ti0.99-

xFe0.01Nbx)O3 ceramics were studied. It was found that Curie temperature, saturation polarization 

(Ps) and remnant polarization (Pr) were increased but relative permittivity was decreased when 

increase the concentration of Nb. 

 


