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ABSTRACT
243062

In this study, the effects of calcinations temperature (700-1000°C for 2 h) and
sintering temperature (1000-1300°C for 2h) on the phase formation, microstructure and
electrical properties of the 0.67PMN-0.33PT (PMN-PT), 0.65PMN-0.35PZ (PMT-PZ),
0.3PMN-0.7PZT (PMN-PZT) and 0.53PMN-0.37PT-0.1PZ (PMN-PT-PZ) ceramics were
investigated. These ceramics were prepared by combustion technique. Glycine was
used as fuel to reduce the reaction temperature. The differential thermal analysis (DTA)
and the thermo gravimetric analysis (TG) were used to evaluate the optimum condition
for calcination. The crystal structure, microstructure, density and electrical properties of
the powders and ceramics were studied.

It was found that the pure PMN-PT powder was observed in the sample calcined at
900°C for 2 h. The PMN-PT powders belonged to rhombohedral perovskite phase. The
XRD result corresponded with DTA-TG results investigations. The microstructure of the
PMN-PT powders exhibited an irregular shape and an agglomerated form. When
calcinations temperature increased, the average particle size increased from 0.19 to
1.25 um. The crystal structure of the PMN-PT ceramics showed coexist phase of
rhombohedral and tetragonal. The grain morphology of ceramics exhibited the polygonal

morphology and the average grain size increased with increasing sintering temperature.
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The density, linear shrinkage and maximum dielectric constant at Curie temperature (T,)
increased with increasing sintering temperatures up to 1100°C and thereafter they
decreased. The PMN-PT ceramics sintered at 1100°C for 2 h exhibited the highest
density, the highest linear shrinkage and the highest dielectric constant at T_ of 7.95
gfcms. 13.2% and 21227, respectively. The d,, was 244 pC/N and the P, E_, and qu
(using electric flied at 40 kV) were 20.5 p.C!cme, 3.88 kV/cm and 1.09, respectively.

The pure pseudo-cubic perovskite phase of PMN-PZ powders was obtained by the
sample calcined at 850°C for 2 h. The XRD results corresponded with DTA-TG results
investigation. The morphology of the PMN-PZ powders showed an almost-spherical
shape and the‘ average particle size increased from 0.16 to 1.62 ym when increased
calcinations temperature from 700 to 1000°C. The PMN-PZ ceramics exhibited the pure
pseudo-cubic perovskite phase in the sample sintered at the temperature lower than
1200°C. The second phases of Pb,Nb,O, and MgO were found in the samples sintered
at the temperatures higher than 1200°C. The grain morphology of PMN-PZ ceramics
exhibited an almost spherical morphology. When sintering increased, the average grain
size increased from 0.46 to 2.36 um. The density, linear shrinkage and maximum
dielectric constant of PMN-PZ ceramics increased with increasing sintering temperatures
up to 1200°C and then decreased. The sample sintered at 1200°C for 2 h obtained the
highest density, highest linear shrinkage and highest dielectric constant at T, of 7.76
g!cmsl 11.86% and 20052, respectively. The d,, was 95 pC/N and the P, E,, and R,
(using electric flied at 40 kV) were 24.27 p,C!cmz, 3.49 kV/Icm and 0.90, respectively.

The pure phase of PMN-PZT powder was obtained by the sample calcined at
850°C for 2 h. The crystal structure of PMN-PZT powders exhibited pseudo-cubic phase.
The XRD result corresponded with DTA-TG results investigations. The microstructure of
the PMN-PZT powders exhibited an irregular shape and an agglomerated form. The
average particle size increased with increasing calcinations temperature. The crystal
structure of PMN-PZT ceramics exhibited pure pseudo-cubic perovskite phase in all
samples. The grain morphology of PMN-PZT ceramics exhibited the polygonal

morphology and the average grain size increased from 1.07 to 4.40 um when sintering
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temperature increased. The density, linear shrinkage and maximum dielectric constant of
PMN-PZT ceramics increased with increasing sintering temperatures up to 1200°C and
then drop to values. The PMN-PZT ceramics sinterd at 1200°C for 2 h showed the
highest density, highest linear shrinkage and highest dielectric constant at T, of 7.88
g/cm’, 14.66% and 25301, respectively. The d,, was 310 pC/N and the P, E,, and R,
(using electric flied at 40 kV) were 26.13 p.C/cmz. 4.84 kV/cm and 0.90, respectively.

The single tetragonal perovskite phase of PMN-PT-PZ powders was obtained by
the sample calcined at 900°C for 2 h. The morphology of the PMN-PT-PZ powders
showed an almost-spherical shape and the average particle size increased from 0.12 to
2.51 ym when incrgased calcinations temperature from 700 to 1000°C. The PMN-PT-PZ
ceramics exhibited the pure tetragonal perovskite phase in the samples sintered at the
temperature lower than 1200°C. The second phase of Pb,Nb,0, was found in the
samples sintered at the temperatures higher than 1200°C. The grain morphology of PMN-
PT-PZ ceramics exhibited an almost spherical morphology and the average grain size
increased from 1.77 to 6.02 um. The PMN-PT-PZ ceramics sinterd at 1100°C for 2 h
exhibited the highest density, highest linear shrinkage and highest dielectric constant at
T, of 7.72 glem®, 16.13% and 18337, respectively. The d,, was 266 pC/N and the P, E,,
and R, (using electric flied at 40 kV) were 28.14 pC:‘cmz. 472 kV/icm and 1.13,

respectively.
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