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Abstract

Project Code : MRG5080219

Project Title : Mechanical properties enhance of dielectric ceramics
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Department of Physics, Faculty of Science, Naresuan University,

Phitsanulok
E-mail Address : kungmic2002@yahoo.com
Project Period : 2 Years (2 July 2550 — 1 July 2552)

CaCu; ¢TisO4, 4 (CC(3.1)TO) ceramic is a high dielectric-constant substance and
is a promising candidate for capacitor application. In this research, we aim to enhance
the mechanical properties of this ceramic. We have found that the calcined temperature
at 900 °C for 8 hours results in the pure phase and lattice parameter “a” which are
agree well with the Joint Committee on Powder Diffraction Standard data. The optimum
sintering temperature is found at 1025 °C for steady phase and high density,
independent to dwelling time in the range of 4 to 24 hours. Influences of Al,O;
nanoparticles to the properties of CC(3.1)TO ceramic were investigated. It was found
that with additive less than 2 vol% of Al,O; nanoparticles, the mechanical properties
such as the Vickers and Knoop mircohardness as well as the fracture toughness, and
electrical properties are improved. The microstructure after added Al,O; nanoparticles
for 6 hours above reveals the structure of large grains surrounded by small grains which
is probably related to high density of the ceramic. Furthermore, the dielectric constant is
increased while the dielectric loss is decreased, measured at the frequencies of 1 and
10 kHz. For example, the ceramic CC(3.1)TO + 0.5 vol% Al,O; nanoparticles was fired

for 6 hours, resulting in the relative density from 94.46% to 95.49%, the dielectric

constant at 1 kHz from ~10700 to ~60100, the dielectric loss from 0.21 to 0.09, and

higher Vickers and Knoop hardness.
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