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Abstract
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Abstract:

Modified Barium - based ceramics, which exhibit relaxor ferroelectrics, have been used
as high dielectric constant ceramic capacitors for many years. Ceramic capacitors are
necessary in many applications such as automotive, aerospace, and deep oil well
instrumentation. These applications require that the capacitor operate at high temperatures
(>200°C). There is still a strong need for new dielectric ceramics for higher temperature
applications. In this study, two different Barium - based ceramic systems were carried out.
Firstly, (1-x)Bi(Zn,,,Ti,,)O, — xBa(Fe,,Nb,,)O, ceramics were prepared by solid-state reaction
method where x = 0.7, 0.8 and 0.9. The pure perovskite phase was found to be stable for all
compositions. The XRD results demonstrated that the structure of ceramics changed to the
cubic phase with increasing BFN content. Dielectric constant of ceramics tended to increase
with increasing amounts of BFN and decreased with increasing frequency of measurement. The
dielectric loss of the ceramics was lower than 2.0 at room temperature and increased when
increasing temperature up to 3500C. Relaxation phenomena of non-Debye type has been
observed. Secondly, Lead-free Ba,,.Ca,,.Zr,,Ti,,O, ceramics doped with 0.00 — 0.20 mol%
MnO, and Al,O, were prepared by the molten salt method. The phase formation and dielectric
properties of the ceramic systems were analyzed by X-ray Diffraction (XRD) and electrical
measurement. The phase of the samples showed pure perovskite structure for all conditions.
The BCZT ceramics doped with MnO, and Al,O, exhibited a good dielectric properties. BCZT

doped with Mn has a higher dielectric constant than BCZT doped with Al. The loss tangent



values at 1 kHz were lower than 0.02 of all samples. The ceramic systems indicate ferroelectric

behavior for all samples (P, = 1.25 — 2.26 JIC/cm’ and E, = 3.10 — 4.25 kV/cm).
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