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The properties, such as microstructure, physical properties, dielectric constant
(g,) and piezoelectric properties (k,, Q,, and d;) of undoped and lanthanum or cerium
doped PZT ceramics processed by chemical method from nitrate solutions were
investigated. Several effects, such as firing temperature, grain size and dopants on
properties of PZT were also studied.

The obtained results indicate that increasing the firing temperature and time
yielded an improvement in the properties of ceramics. Very high firing temperatures
and long times lowered the properties. Analysis of dielectric and piezoelectric
properties against the grain size for PZT ceramics showed that as grain size increases,
the dielectric and piezoelectric properties also increase. Grain growth was enhanced
by increasing sintering temperature but suppressed by lanthanum and cerium doping.
Tetragonality decreased with increasing lanthanum content and slightly changed with
cerium doping. The undoped PZT ceramics with Zr/Ti = 52/48 indicated the highest
g = 1565, k, = 0.518 and d;; = 346 pC/N. Doping with lanthanum led to an
improvement in the € but a reduced Q,, value. The optimum values of k, and d; were
found to be 0.524 and 385 pC/N for PZT (50/50) doped with 5 mole% La and PZT
(52/48) doped with 2 mole% La, respectively. Doping Ce to PZT (52/48) did not
show an improvement on the dielectric and piezoelectric properties. However, the
improvement of dielectric and piezoelectric properties were obtained for PZT (50/50)

ceramic doped with 2 mole% Ce.






