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ABSTRACT

In this paper, we study the piezoelectricity of 0-3 cement-based
PZT composites. The composite specimens are produced by
combining PZT powders and cement binders through blending or
pressure approaches. Our results show that the piezoelectricity of
PZT/cement composites is more prominent for specimens cured at high
temperature (65°C) than at low (22°C). The results aso indicate that
the PZT/cement composites could successfully obtain their
piezoelectricity after polarization for specimens containing 20% to
60% PZT formed by pressure, and specimens containing 30% to 50%
PZT via blending, respectively. For pressure specimens, a poling
voltage of 1.0 kV/mm over 20 minutes can easily trigger the
piezoelectricity of 20% PZT/cement composites, while the maximum
poling voltage should not exceed 1.75 kV/mm for 50% PZT/cement
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The corresponding piezoelectric properties such as

piezoelectric strain constants, electromechanical coupling factors,
dielectric constants, and electric capacity would increase with the PZT

contents.  In particular,

the piezoelectric strain constants and

electromechanical coupling factors would reach a plateau when the

PZT contents are between 40% and 50%.

The overall piezoelectric

properties of blending specimens behave better than those of pressure
specimens; however, the manufacturing and polarization processes of
pressure specimens are much stable, leading to fewer variants of the

electric measurements.

We also suggest that in order to improve the

piezoelectric properties of 0-3 PZT/cement composites, lowering the
porosity of blending composites and enhancing the material bonding of

pressure composites are both required.
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