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Abstract

Project Code : MRG5980018

Project Title : Design, fabrication and performance of lead-free piezoelectric ceramic-
cement composites with third phase addition for environmental friendly multifunctional

smart structures

Investigator : Dr. Ruamporn Potong (Rajamangala University of Technology Thanyaburi)
E-mail Address : ja.ruamporn@gmail.com

Project Period : 2 years (2" May 2016 — 1° May 2018)

Abstract:

Lead-free piezoelectric ceramic-cement composites with third phase added (carbon
nanotubes, CNTs)) were developed for smart structures application. However, it is
difficult to fully pole 0-3 connectivity piezoelectric ceramic-cement composites due to
pores in cement, and in the interface between cement and ceramic particles. The third
phase can improve and create the electric network between ceramic particles resulting in
improved poling. In this work, a small amount of CNTs additions at 0-2% by volume was
mixed with ceramic and cement by pressing and curing method. The influence and
optimum of CNTs content on the microstructure, electrical, acoustic impedance and
piezoelectric properties of composites were studied. The results indicate that CNTs are
filled in the pores between the hydration products of cement as observed using scanning
electron microscope. The highest piezoelectric voltage coefficient of composite with
CNTs content was found at 1% by volume where the value is 30.20 x 10'3 Vm/N. CNTs
content at 1% by volume was optimum for improvement of the piezoelectric properties
for composites. All composites with CNTs content in the range tested were found to

have good compatibility with concrete structure with matching acoustic properties.

Keywords : Piezoelectric, Composites, Cement, Third phase
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