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Abstract

Due to mismatch of acoustic impedance between PZT sensors and concrete structures,
piezoelectric properties of 0-3 cement-based piezoelectric composites were investigated, in
which piezoelectric ceramics (lead zirconate titanate) is the inclusion and the cement as the
binder with equal volume of 50%. In this study, PZT inclusions used the concept of Fuller’s
ideal gradation curve to improve the grading distribution, and to have a higher consistency

volume density of the 0-3 cement-based piezoelectric composites while manufactured. The
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selected appropriate grading proportion and consistency volume density will be potentially
getting a higher piezoelectric strain constant ds3. PZT inclusion selected through a # 30 sieve
and remain on the # 200 sieve grading particle size, respectively, coarse-grading(GC),
medium-grading(GM), fine-grading(GF) of 0-3 cement-based piezoelectric composite were
poled under 150°C environment at 1.5 kV/mm electric field for 40 minutes. The control type,
said PP type, was produce by mixing with a single particle size of fine aggregate. In
comparison with the material properties in volume density and piezoelectric strain constant
ds3, experimental results showed that GM type is better than GC and GF types. When
comparing the GM type to PP type, volume density and piezoelectric strain constant ds; of
GM type are 3.929% and 28.3% higher than that of PP type respectively. This result proves
applying Fuller’s ideal gradation curve design can indeed promote volume density and
piezoelectric strain constant ds; of composites. Experimental results help to design a cement
piezoelectric composite in order to utilize as a sensor of structural health monitoring in

concrete structures.

Keywords : PZT, ideal gradation curve, cement-based piezoelectric composites, piezoelectric

strain factor, structural health monitoring
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