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Abstract

In this research, the effect of addition of SICNWs to Barium Zirconate Titanate Ba(ZrO'05
Ti, ,,)O, which ranging from 0.1 to 3.0 wt% by a simple solid-state mixed oxide method were
studied. It was found that the optimum sintering temperature was 1350 °C for 2 h with a
heating/cooling rate of 15 °C/min for 0.9BZT - 0.1SiCNWs which was exhibited higher density
than monolithic BZT ceramics with corresponding densities of 96 Chemical composition,
microstructures, physical, electrical and mechanical properties were also observed. It is obviously
seen the SICNWs phases were uniformly distributed and located at the BZT grain boundaries
which was confirmed using EDS technique. The grain sizes trend to decrease as the content of
SiCNWs phase increased. The relative density and weight loss were determined. It showed that
the relative density trend to decreased while weight loss of both conditions were increased as
increasing of SICNWs caused by the decomposition during sintering process. For electrical
properties measurement, the maximum value of dielectric permittivity at curie temperature was
found in 0.9BZT - 0.1SiCNWs ceramic (€, = 11326) that higher than monolithic BZT ceramics.
Ferroelectric properties of all samples showed that further increasing the content of SICNWs into
BZT ceramic decreased remnant polarization and saturated polarization. Beside, the piezoelectric
coefficient in 0.9BZT-0.1SiCNWs ceramic was higher than monolithic BZT which the d,, values
were 139 pC/N. Mechanical properties of the ceramics were determined using Vickers indentation

methods. The results showed that the hardness values were increased with the small content of



SiCNWs in 0.9BZT-0.1SiCNWs ceramic (6.40 GPa) and had the minimum of the wear rate value.
It can be concluded that in this research electrical and mechanical properties of BZT ceramic can
be improved by adding SICNWSs. The optimum results of electrical and mechanical properties

could be achieved at the compositions of 0.9BZT - 0.1SiCNWs.



