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ABSTRACT

In this study, research and development on the fabrication of 0-3 2-2 and 1-3
composites of lead zirconate titanate (PZT) ceramic and polyethylene (PE) has been
conducted. All samples of the 0-3 composites were prepared by a calendering
technique. Attention was paid on the relationships between processing parameters,
microstructural development of the composites, and phase distribution. It is seen that
the choice of PZT/PE ratios and size of dispersed particles are critical. A completely
uniform distribution of the ceramic and polymer phases was found to be difficult to
achieve, particularly at lower PZT loading. The degree of mixing between the two
phases gradually decreased with the content of PZT. For the case of 2-2 composites,
PZT ceramics were fabricated by dry pressing, and PE polymers were prepared by
calendering technique. Poor matching due to different shrinkage was observed at the
interfaces of PZT/PE layers. PE polymers may have too high viscosity to penetrate into
ceramic’s pores. For the 1-3 composites, the PZT rods were successfully fabricated by
extruding or a syringe extrusion method. However, voids.due to remova! of a high
concentration of binders and low compressive pressure applied made the rod very

brittfe.



