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Abstract

In this study, the high-temperature dielectric constant of SizN, ceramics, a representative non-oxide-based radome
material, was evaluated and the cause of the dielectric constant change was analyzed in relation to the oxidation
behavior. The dielectric constant of Si;Ns ceramics was 7.79 at room temperature, and it linearly increased as the
temperature increased, showing 8.42 at 1,000 °C. As results of analyzing the microstructure and phase for the
SisN,; ceramics before and after heat-treatment, it was confirmed that oxidation did not occur at all or occurred
only on the surface at a very insignificant level below 1,000 °C. Based on this, it is concluded that the increase
in the dielectric constant according to the temperature increase of SisNs ceramics is irrelevant to the oxidation
behavior and is only due to the activation of charge polarization.
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Fig. 1. Schematic of dielectric constant measurement

system
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Table 1. Average dielectric constant and Fabry—Perot
resonance frequency of SisNs ceramics in
the temperature range from 25 to 1,000 °C

25 °C 7.79 14.836 GHz
100 °C 7.83 14.808 GHz
200 °C 7.86 14.771 GHz
300 °C 7.93 14.705 GHz
400 °C 797 14.668 GHz
500 °C 8.03 14.612 GHz
600 °C 8.12 14.537 GHz
700 °C 8.18 14.481 GHz
800 °C 8.24 14.425 GHz
900 °C 8.34 14.341 GHz
1,000 °C 8.42 14.267 GHz
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Fig. 2. Average dielectric constant of SisNs ceramics
in the temperature range from 25 to 1,000 °C
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Fig. 3. Surface SEM images of SisNs; ceramics
untreated and heat—treated at 500, 800,
and 1,000 °C for 30 minutes
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Fig. 4. EDS depth profile from the surface for the
cross—section of the SisN; ceramic heat—
treated at 1,000 °C
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Fig. 5. XRD patterns of SisNs ceramics untreated and
heat-treated at 200, 500, 800, and 1,000 °C
for 30 minutes
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Fig. 6. Room—temperature dielectric constant of SisN4
ceramics untreated and heat-treated at 200,
500, 800, and 1,000 °C for 30 minutes
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