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Abstract

Microwave dielectric ceramic (MWDC) is usually applied in microwave
frequency, 300MHz~3000GHz. It is mainly used as dielectric resonator and filters.
It is expected for MWDC to have a high quality factor Q, a high dielectric constant

¢, and a low temperature coefficient of resonant frequency 7y The systems of
BaO-TiO; and (Zr,Sn)TiO4 ceramics and their polarization mechanisms are therefor
studied in this thesis.

In the system of BaO-TiO,, the effects of compositions, additive of SnO,,
synthesis methods and preparation conditions of ceramics on the formation of
Ba,TigOy were investigated. Without any additive Ba,TigO,p phase has been
obtained. SnO, is in favor of the formation of Ba;Ti9O,p. The MWDC synthesized
by the hydrothermal synthesis behaves better microwave properties than that
prepared by conventional solid reaction method.

In the system of (Zr,Sn)TiO4, the effects of MnCOs; and Bi,Os; on the
(Zrp3Sng)TiO4 were studied. Additives of MnCOs and Bi,Os were effective for
densification of the ceramics. The microwave properties of (ZrygSng,)TiO4 with any
one of these two additives were deteriorated. However the microwave properties of
(Zro$Sng ) TiO4 were not influenced when MnCO; and Bi,O5 additives were used at
the suitable amount.

On the basis of synthesis and preparation for MWDC material, the polarization
mechanism of Ba,TigO,9 was discussed. The dielectric constant of Ba,TigO,9 was
calculated by theoretical method. The factors which have influence on the dielectric
constant of ceramics were also analyzed based on the experiments.

[Key words] Microwave Dielectric Ceramics, Ba;TigO,, (ZrpsSng2)TiO4
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