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Frunynauil MRG5580050

Abstract

This research project aims to study new smart composites for the sensing and
actuation applications in civil engineering. Firstly, piezoelectric ceramic materials include Pb-
based compounds, lead zirconate titanate with nikel oxide addition (PZT-xNiO when x= 0.02-
0.10) and lead magnesium niobate titanate (PMNT, 0.67PMN-0.33PT) were fabricated. The
results of piezoelectric coefficient value is 298 pC/N and 527 pC/N respectively. Secondly,
lead magnesium niobate titanate (PMNT) and Portland cement (PC) composites of 0-3 were
produced for 50%PMNT by volume content with polyvinylidene fluoride(PVDF) addition for
1-10%by volume. Microstructure of PC-PMNT-PVDF composites were investigated by using
scanning electron microscope (SEM) and piezoresponse force microscope (PFM). The
ferroelectric and dielectric properties were also investigated. The dielectric constant and
instantaneous remnant polarization (P;,) of PC-PMNT composite with the third phase (PVDF)
addition was found maximum values at the composition of 2 volume % of PVDF while the
dielectric loss was found to decrease due to the increase in insulative PVDF addition. Also,
the PVDF addition in the composite can solve the problem relating to the porosity and show
good connectivity by filling the pores at the interface region between the piezoelectric
ceramic phase and the cement phase. Thus, the use of PVDF as a third phase and as an
insulator can be seen to evidently reduce the loss and noticeably improve the electrical
properties of the composites. Therefore, this novel composite is deemed suitable for sensor

application.
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