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Abstract

This work prepared the PZT ceramics using the direct reaction and the
following powders of raw materials : lead oxide, zirconium dioxide and titanium
dioxide. The procedure began from taking the powder with a desired composition and
mixing the powder homogeneously before the calcination at 750 °C for 4 h. Pressing
the mixed powders with a pressure of 1 ton per square centimeter and separating the
them into 3 groups to sinter at temperatures : 1200 1250 and 1285 °C for an hour.

From the laser particle analysis, an average size of the calcined PZT powder
was 13.2 micrometer. From X-ray diffraction pattern, the chemical formula of the
sintered PZT was Pb(Zry s2Tig4g)Os, having tetragonal crystal structure. From the
density measurement, this value increased with sintering temperature and reached its
maximum value (at 1285 °C) of 6.8 g/cm’ while the porosity was minimum

(1.55%). From the scaning electron micrographs, the grain size was averaged to be
0.23 pm for 1200 and 1250 °C and 0.35 um for 1285 °C PZT.

The sintered PZT samples were at a DC field of 3 kV/mm for 15 min. From the
electrical characterization, the dielectric constant at 1 kHz was in 750-822 range.
From the dielectric constant vs temperature measurement, it was observed to be
uniform at temperature range below the Curie temperature of about 381 °C . Using the
motor effect via a resonance method, 1285 °C PZT possessed the coupling factor k,

and k;, of 0.34 and 0.2, respectively. From the calculation, the piezoelectric strain

coefficient d,; and d,, were 120 and -60 pm/V, respectively. From the measured

dielectric constant and calculated piezoelectric strain coefficient, the piezoelectric
stress coefficient was obtained and found to be relatively high and uniform at
temperature below the Curie temperature.

A workpiece made from the sintered PZT, i.e., buzzer was tested in an AC
circuit and found that for a frequency range of 1-12 kHz, the buzzer vibrated and
produced an audible sound which was suitble for applications in an alarm etc.
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