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ABSTRACT

A number of piezoelectric-cement composites of different connectivity were
produced from piezoelectric ceramic such as lead zirconate titanate (PZT) and lead
magnesium niobate titanate (PMNT), and Portland cement (PC). Composites of 0-3
connectivity were extensively studied to determine the effect of several factors on the
composite properties. For 0-3 connectivity, PZT ceramic particles were mixed with
PC and pressed to produce PZT-PC composites. Thereafter, the composites were
placed for curing at 60°C and 98% relative humidity for 3 days before measurements.
The effects of particle size of ceramic, poling field, poling time and poling
temperature on piezoelectric properties such as piezoelectric coefficient (ds3) and
electromechanical coupling coefficient (K;) were investigated. In addition, the
ferroelectric hysteresis behavior of 0-3 PZT-PC composites was also investigated.
For 0-3 connectivity of PZT and cement matrix, a third phase (carbon) was added to
observe the effect on the properties of the composites. Composites, 1-3 and 2-2
connectivities were produced using dice and fill method while 3-3 composites, the
ceramic was initially made by replicating polyethelene foams with PZT slip coating

before cement paste was cast.

Overall, composites of 0-3 connectivity were easiest to fabricate but were the
most difficult to pole and as a result a third phase material could be added at a small
percentage. On the other hand, fabrications of 1-3 and 2-2 composites are more
difficult due to the dice and fill method but were much easier to pole since the
ceramic itself can be poled first before casting the cement matrix. With regards to 3-3
composite, however, the 3-3 piezoelectric materials produced was porous, as a
consequent the volume of the piezoelectric used was limited to 30%. Above all, 3-3

composites were the most difficult to fabricate and indeed the most complicated.
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