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Abstract

Piezoelectric properties related to microstructure and pores of cement-based piezoelectric
composites are investigated. The composite consists of lead zirconate titanate (PZT) as the inclusion
and cement with slag and fly ash as the binder, in which slag and fly ash are partial replacements of
cement. The constituents were drily mixed and pressed by 80MPa compression to form the specimen
with 15mm in diameter. After the curing time of 7, 28 and days at 90°C and 100% humidity, poling
voltage with 0.5,1.0 and 1.5kV/mm applies to the specimens for 30 min to gain piezoelectric
properties. Results show that adding slag to PP composites diminishes the existing pores and obtains
the most denseness of hydration products at SL20 composites. From the observation of optical
microscope, the FA20 composite has the least pores and the most density of microstructure. Those
characters of the microstructure inducing cement-based piezoelectric composites with 20%
replacement of cement by slag and fly ash have the optimum piezoelectric strain constant ds;, about
21.93% and 20.37% increment respectively. Although relative dielectric constant e, increases with
increasing slag, 20% replacement of cement by fly ash (FA20) has the highest &.. In addition, curing
time has less effective to ds; and relative dielectric constant e,.
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