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ABSTRACT

This research comprised of major parts, those being sample powder
preparation and fabrication of composite material between lead zirconate-titanate
(PZT) and polymer.

For powder preparation, the PZT [Pb(Zrys5:Ti043)O3] powder was prepared
by a modified chemical method in which considerably low purity and low-price
chemicals were employed to produce fine and homogeneous PZT powders by spray
drying and calcining techniques. Further, conventional mixed oxide method was used
for comparing with the spray drying technique. Phase evolution, thermal properties
and microstructure of the spray dried granules were studied by X-ray diffractometry

(XRD), Differential thermal analysis (DTA) & Thermogravimetric analysis (TG) and



vi

Scanning electron microscopy (SEM) respectively. The results showed that the high
purity PZT phase started to appear at 500 °C and become increasingly pronounced as
temperature rose. No impurity was detected as can be confirmed by transmission
electron diffraction (TED) analysis and energy dispersive spectroscopy (EDS). The
sample ceramics were sintered between 900 °C and 1250 °C. The piezoelectric
properties (k, and ds3), dielectric properties (g, and tand) and density as well as grain
size of the ceramics were measured. The highly densed ceramics with the relative
density of 97 % of the theoretical value could be obtained at the sintering temperature
of 1000 °C. The specifications of the synthesized ceramics were among those of the
ceramics produced from high-purity chemicals.

For composite fabrication, the combination of 0-3 and 1-3 piezoelectric
ceramic/polymer composites were prepared by using spray dried and mixed oxide
powders or ceramic fillers of PZT as the dispersed phase and epoxy resin was used as
the matrix material. The piezoceramic/polymer composite materials were fabricated
based on suction and dice-and-fill method. The 0-3 composites were primarily
prepared by suction technique and then made 1-3 by dice-and-fill technique. The
dielectric and piezoelectric properties of the composites such as dielectric constant
(er), loss angle (tand), piezoelectric coefficient (ds;;) were measured and the
electromechanical coupling factor (k,) determined. The acoustic impedance was
accessed by the echo-shift method. Moreover, the morphology of composite samples
was examined by scanning electron microscopy. The spray dried ceramic powder
with smaller particle seemed to form denser samples. The acoustic impedance of

composite samples was found to be about 4.12 and 4.84 Mrayls for mixed-oxide
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ceramic powder and spray-dried ceramic powder, respectively. These values are

lower than those of the other previous works.
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