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Effect of Curing Temperature on Piezoelectric Properties of 0-3 Type
PZT/Silica Fume Cement-Based Composites
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Abstract

In this paper, we investigate piezoelectric properties of 0-3 type PZT-silica fume cement-based
composites affected by curing temperatures. Piezoelectric composites consist of 50% in volume of
PZT as the inclusion, and cement with 10 wt% replacement by silica fume as the binder. The specimen
of silica fume cement-based composites is made by pressure forming with 80MPa, after that, the
materials undergo three curing temperatures: 30°C ~ 60°C and 90°C, respectively, for 7 days. A poling
voltage of 1kV/mm is applied to the specimen last for 30 minutes, to gain the piezoelectric properties.
From the view of optical microscope, the pores inside the specimen reduce with increasing the curing
temperature. Experimental results show that a higher curing temperature to the composites will speed
the pozzolanic reaction of silica fume causing the reduction of the pores around PZT particles, and can
lower down the possibility of polarization failure. Piezoelectric strain constant ds; is of 19.23pC/N for
the piezoelectric composites at the curing temperature of 90°C. For PZT-silica fume cement-based
composites, piezoelectric strain constant, electric capacity and dielectric constant always raise with
increasing the curing temperature, but piezoelectric strain constant and electromechanical coupling
factor are not.
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