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This research studied fabrication and properties of bismuth sodium titanate
zirconate ceramics (Bi,Na, T, Zr,0,) when x=0.20, 0.35, 0.40, 0.45, 0.60 and 0.80.
Powder was synthesized by mixed-oxide method and the calcination was carried out at
800 °C/2 h for composition x = 0.20, 0.35, 0.40 and 0.45 mol %, and at 700 °C/2 h for
composition x = 0.60 and 0.80. The calcined powders were uniaxially pressed into the
pellets before being sintered at 900 °C for 2 hours and checked for phase purity using
X-ray diffraction technique. The microstructure was measure by scanning electron
microscope. The mechanical properties were tested using Knoop and Vicker
microhardness indentation and the electrical properties were investigated by Sawyer-
Tower circuit.

The preliminary studies of X-ray diffraction pattern found that the peaks of BNTZ
systematically shifted to the left and intensity of some peaks decreased. This indicated
that the unit cell size incfeased while maintaining the rhombohedral structure.
Furthermore XRD patterns of BNTZ ceramics were similar to those of BNTZ powder but
at the high zirconium contentration, small amount of seconday phase possibility 8i,0,
and ZrO, were present. The SEM micrographs showed grain size distribution in a range
of 0.78-5.37 um and a presence of small grains embedded between large grains
especially in high Zr containing samples. The small grain seem to be Zr-rich phase as
analyzed by EDS spectrum. The density value tended to slightly increase with Zr
concentration and most sample showed density in a range 5.9-6.1 g/cma. This
corresponded to the relative density of at least 95% of their theoretical value. In terms of
mechanical properties, Knoop and Vicker hardness were found to range from 2.78-4.76
and 3.24-5.44 GPa. Respectively, and fracture toughness were found to about 1.06-2.86
MPa.m". These values were comparable to those of the widely investigated PZT and
PLZT ceramics. Nevertheless, the tend of mechanical properties on Zr content was not |
obvious. Finally, measurement of electric properties of BNTZ ceramics showed the
electrical conductivity slightly increase with Zr content up to 0.40 mol ffaction and then
rapidly drop to very low value. The dielectric constant did not show any specific
relationship with BNTZ composition and the values at 10 kHz ranged from about 280 in
BigsNay s Ty 520 405 to about 745 in BijNa, Ti; 427,605 ceramic. The ferroelectric
hysteresis loop of BNTZ ceramics showed non-saturated behavior but in sampie 0.60,
0.80 Zr, The loops showed better squreness and higher remanent polarization. This
result seems to follow the trend of electrical conductivity suggesting the reduction in

polarizability of material due to higher electrical conductivity.





