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Abstract

Instead of strain gauge and piezoelectric ceramics, piezoelectric properties of cement
piezoelectric composites (cement sensors) consisting of lead zirconate titanate (PZT) and
cement, with both 50% by volume, were conducted due to water-to-cement ratio. The
composites were mixed with and without adding water, where water-to-cement ratios were
5%, 10%, 15% and 20% respectively. Specimens were made by 80MPa compression and also
treated 23°C and 140°C in turn before and after the manufacture of electrode. To induce
piezoelectric properties, cement sensor was polarized by 1.5kV/mm electric field for 40min at
150C. Results show that more porosity and dielectric loss D are found if water content
increases, and this leads to lower piezoelectric properties after the polarization. Cement
sensors with 10% water-to-cement ratio obtain the highest piezoelectric strain constant ds3
and dielectric constant ;. Meanwhile, cement sensors treated with 140°C gain the best ds3 and
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er. Applying temperature to the specimen before making electrode always induce higher
piezoelectric properties.

Keywords: sensor, cement, water-to-cement ratio, piezoelectric strain constant, porosity
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