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Abstract:

Ceramic type perovskites of the general formula ABO; are widely used in
various electronics and microelectronic devices. The giant dielectric constant over a
very wide temperature interval that has been demonstrated by some of these complex
perovskites is related to the disorder in B-site cations of the perovskite unit lattice. In
this study, firstly, The structural and electrical properties of (1-x)BaTiO; -
xBaFe, sNb, 505 ceramics system were investigated as a function of the BFN content by
X-ray diffraction (XRD), dielectric and ferroelectric measurement techniques. Studies
were performed on the samples prepared by solid state reaction for x = 0, 0.2, 0.4 and
0.6. The XRD analysis demonstrated that with increasing BFN content in (1x)BT—xBFN,
the structural change occurred from the tetragonal to the cubic phase at room
temperature. Changes in the dielectric, ferroelectric and piezoelectric behavior were
then related to these structures depending on the BFN content. Second, The structural
and dielectric properties of (1-x)BaZr, ¢ Tig1Os— xBaFeysNby 505 ceramics system were
investigated as a function of the BFN content by X-ray diffraction (XRD) and dielectric

measurement technique. Studies were performed on the samples prepared by solid



state reaction for x = 0.2, 0.4, 0.6 and 0.8. Maximum density of the ceramic was
obtained at 1450 °C for every mixing conditions. The evolution of the tetragonal phase,
indicating phase transition from cubic to tetragonal with increasing with BFN ratio.
Lattice parameter was found to decrease with the BFN content. The dielectric properties
of (1-x)BZT — xBFN ceramics were studied. It was found that the dielectric constant and
broadness of their peak of these ceramics increased with increasing BFN contents, with

the dielectric loss measured at 1 kHz was shown lower than 2.00 at working

temperature ranging from room temperature to 400°C.

Keywords :  Giant Dielectric ceramics, Ferroelectric properties, Complex perovskite,

Barium Iron Niobate and Lead-free ceramics
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