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Abstract

Silica fume/cement piezoelectric composites consists of 50vol.% PZT as the inclusion,
and, cement and silica fume as the binder, where cement is replaced by silica fume from 10%
to 40% by volume. Composites were pressed into disk with 15 mm diameter and 2 mm
thickness by a compressive stress of 80MPa, cured in 90°C water for 1 day. After that,
specimens were polarized by 1.5kV/mm in 150°C silicon oil bath for 30 minutes to obtain
piezoelectric properties. Experiments show that piezoelectric strain constant dss3 and relative
dielectric constant €, increase rapidly at first 10 days after the polarization, and then approach
to constant values after the 25" days. In addition, the values of piezoelectric voltage constant
g33 reach constants after the polarization of 3 days. However, electromechanical coupling
coefficient «; is independent of material ages. From the observation of optical microscope

(OM), increasing silica fume continues to reduce the pores between PZT and cement. This
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leads to raise piezoelectric properties such as capacitance C, g, d33, g33 and «;, in which
20vol.% silica fume provide the most effective for C, ¢, d3; and gs3, and more silica fume
keeps increasing k;. SF20 with ds;3= 49.9 pC/N is about 75.1% increment of PP material.
Piezoelectric voltage constant gss; for all silica fume/cement piezoelectric composites is
always greater than that of piezoelectric ceramic PZT.

Keywords: Silica fume, Piezoelectric properties, Lead Zirconate Titanate(PZT), Cement

piezoelectric composites, Optical microscope
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