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Abstract

In order to improve the piezoelectric properties of cement piezoelectric composite
materials (piezoelectric cement), nano-quartz powders with high dielectric constant are added
as the admixture. In order to find the best content of adding nano-quartz powders, nano-quartz
powders to replace the cement volume content of 1% to 6%. In this study, the piezoelectric
cement is composed of 50 vol.% of the PZT ceramic inclusion and cement substrates. Two
grades of PZTs, a single-grading (PP) and medium-grading (MG), were chosen to
manufacture piezoelectric cement. Cement piezoelectric composites subjected to 1.5kV / mm
electric field at 150 °C to evoke their piezoelectric properties. Experimental results show that
the PZT gradation affects the piezoelectric properties of piezoelectric cement without

nano-quartz powders, but the effect of PZT grade paired piezoelectricity reduced when the



cARRE F € 2017 ARG 12t € 0 2017 & 11 7 2324 p

nano-quartz powders adding to the piezoelectric cement. Materials with single-grading PP and
4% nano-quartz powders have the best piezoelectric strain factor d;;=103.3 pC/N, relative
dielectric constant &=544.6, with 30% increasing than piezoelectric cement without
nano-quartz powders. The medium-grading piezoelectric cement has the best piezoelectric
properties by adding 2% nano-quartz powder, with ds;3=103.8 pC/N and the relative
permittivity £=439.8. The electromechanical coupling coefficient «; of single-grading PP has
a best value of 17.07% at 4% nano-quartz powders. When the nano-quartz powders are up to
6%, the x; value has a 12.11% decrease. The medium-grading PZT and at 2% nano-quartz
powders own the best k; value of 16.58%, but the optimum content of nano-quartz powders is
5% and the value of x; is 16.38% if temperature treatment is applied.

Keywords: nano-quartz powder ~ optimum content ~ piezoelectric cement ~ PZT gradation »

piezoelectric properties ~ electromechanical coupling coefficient.
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