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ABSTRACT

The effect of ZrO, addition on the structure and the microwave dielectric properties of Ba(Zny;3Tay;3)05 (BZT) ceramics was
investigated. BasTa, 0,5 second phase was found in all the specimens and the amount of BasTa,0,5 phase decreased with (he increase
of ZrO,. When ZrO, content exceeded 1.0 mol%, Bag sTaO5 second phase was found. The average grain size of BZT was about 1
um and it significantly increased with the addition of ZrQ,. The increase of the grain size was due to the presence of the liquid phase
during the sintering, which was identified by scanning electron microscopy (SEM) and transmission electron microscopy (TEM).
Energy dispersive spectroscopy (EDS) analysis showed that the liquid phase contains high concentration of Ba and Ta ions. The
relative density increased with the addition of the small amount of ZrO, but it decreased when the ZrQ, conlent was raised. Variation
of the dielectric constant with ZrQO, was insignificant ranged between 27 and 30. The temperatore coefficient of resonant frequency
increased with the increase of ZrQ,. The Q> f value of BZT was about 88,000 and it significantly improved with the addition of ZrQ,.
The improvement of the Q value could be related to the increase of the relative density and the grain size. The maximum QX{ value
obtained in this work was approximately 164,000 for the BZT with 2.0 mol% ZrO, sintered at 1550°C for 10 h.
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Fig. 1. X-ray diffraction patterns of BZT+xZrQ, ceramics with
0 < x < 4.0 mol% sintered at 1550°C for 10 h.
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Fig. 2. Profiles of (226) and (422) reflections of BZT+xZr0,
ceramics with 0 = x =< 4.0 mol% sintered at 1550°C for
10 h.
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Flg 3. SEM images of BZT+XZrO7 ceramics wth (a) x=0.0 mol%; (b) x=0.5 mol%; (¢) x=1.0 mol%; (d) x=1.5 mol%; (e) x=2.0

mol%; (f) x=4.0 mol% sintered at 1550°C for 10 h.

Fig. 4. Bright field TEM image showing the triple point of the
2.0 mol% ZrO, doped BZT sintered at 1550°C for 10 h.
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Fig. 5. EDS spectra taken from the liquid phase of 4.0 mol%
ZrO, doped BZT sintered at 1550°C for 10 h.
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Fig. 6. Variation of the relative density with ZrO, for BZT.
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Fig. 7. Variation of the dielectric constant with ZrO, for BZT.
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Fig. 9. The temperature coefficient of resonant frequency as a
function of ZrO, for BZT+xZrO, ceramics sintered at
1550°C for 10 h.
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