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Abstract High temperature dielectric constants of the various ceramic materials have been measured using
cavity perturbation method. The measurements were applied to refractory, traditional and fine ceramic powder
compacts from room temperature to 1200°C. Calibration constant in the equation suggested by Hutcheon et al.,
was determined from the dielectric constants of reference specimen (teflon and alumina) at room temperature.
From these results, informations on the refectory materials were obtained for the microwave kiln design and

understanding of the microwave heating effects of ceramics have been improved.
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Fig. 1. Electric and magnetic field in TM,,, mode.
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Fig. 2. TM,, cavity measurement system.
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Table 1. Characteristics of refractory materials
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Density (kg/m®) 1041 128 192 260
Classification temp. rating (°C) 1426 1427 1430
Melting point (°C) 1760 1760 1760
Thermal Conductivity* (W/mK) 0.40~0.47 0.06~0.34 0.07~0.35 0.06~0.23
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Fig. 4. Measured value of real(e') and imaginary(c'"') parts
of the complex dielectric constant of alumina.
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Fig. 3. Frequency shift with and without sample in quartz tube holder.
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