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Abstract
Project Code: TRG5780166
Project Title: Fabrication and investigation of cement based-piezoelectric ceramic

composites with Graphene oxide and PVDF additions for sensor

application in smart structures

Investigator: Dr.Nittaya Jaitanong, Maejo University

E-mail Address: njaitanog@gmail.com

Project Period: 2 years (June 2, 2014 — June 1, 2016 )
Abstract:

This research project aims to study new smart composites for the sensing and actuation
applications in civil engineering. Firstly, piezoelectric ceramic materials include lead bismuth
niobate zirconate titanate (PBNZT) with nikel oxide addition (7-xPBNZT-xNiO when x= 0.02-0.10)
and lead niobate zirconate titanate (Pbgog(Zroes5Tio35)0.06Nb0.0403 :PNZT) were fabricated. The
results of piezoelectric coefficient value is 315 pC/N and 380 pC/N respectively. Secondly,
graphene oxides were synthesized by chemical reaction. In addition, lead niobate zirconate titanate
(PNZT) and Portland cement (PC) composites of 0-3 were produced for 50%PNZT by volume
content with graphene oxide (GO) and polyvinylidene fluoride(PVDF) addition for 1-20%by volume.
Microstructure of PC-PNZT-PVDF and PC-PNZT-GO composites was investigated by using
scanning electron microscope (SEM). The ferroelectric and dielectric properties were also
investigated.

The dielectric constant of PC-PNZT composite with graphene oxide (GO) addition was
found to increase with increasing the third phase as graphene oxide whereas with PVDF addition
the dielectric values showed significant decreases. The dielectric constant and instantaneous

remnant polarization (P,) of PC-PNZT composite with the third phase (PVDF) addition was found
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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. However, the dissipation energy in
ferroelectric hysteresis loops and the dielectric loss of the composite added with graphene oxide
were found to increase due to the increase in conducting material while the insulative PVDF
addition can reduce these dissipation losses. Also, the PVDF addition in the composite can solve
the problem relating to the poling process and show good connectivity by filling the pores at the
interface region between the piezoelectric ceramic phase and the cement phase. Therefore, this

novel composite is deemed suitable for sensor application.

Keywords: Portland cement, Piezoelectric ceramic, Graphene oxide, Polyvinylidene fluoride,

Composites



