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Low Temperature Sintering and Dielectric Properties
of Srz(Tai-xNbx)207 Ceramics by the Flux Method
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Abstract

Solid solutions  SrxTa; (Nby)07,  (x=0.0-1.0), composed of strontium-tantalate(Tc=~107T) and
strontium-niobate(Tc=1342C) were prepared by the conventional mixed oxide method and the flux
method(molten salt synthesis method). Phase relation, sintering temperature, grain-orientation and
dielectric properties for sintered ceramic samples were investigated with different compositions. Both
Curie temperature and dielectric constant at Curie temperature were increased, and sintering
behavior and the degree of grain-orientation were improved with the increase of Nb content. The
single phase SrxTa; <Nby)207 powder was synthesized by using the flux method at lower
temperatures, and sintering temperature was also reduced by using the flux method-derived powder
than using the mixed oxide-derived powder. Sintering characteristics and dielectric properties of the
specimens prepared by the flux method were better than those derived through the conventional
mixed oxide method.
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Fig..1. X-ray diffraction patterns  for Sr»
(Ta;-«Nb):07 (x=1.0) powders prepared
by the flux method (FLUX) and the
conventional method(CON) at different
temperatures.
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X-ray diffraction patterns for Sro
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sintered at 1500C by the convent-
ional method.
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Fig. 4. Sintering temperature dependence of
theoretical density for Sru(Tai by 207
ceramics prepared by the flux method
and the conventional method.
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Fig. 5. Temperature dependence of dielectric

constant for Sro(Tai-«xNbx)2O7 ceram-
ics sintered at 1500°C by the conve-
ntional method.
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Table 1. Summary of experimental data for Srs(Ta;«Nby):07 ceramics sintered at 1500C by
the conventional method and the flux method.

CON FLUX
x=0.0 x=02 1x=04 |x=06 |x=08 |x=1.0 x=1.0
SreTaxOy SraNb,O7 | SraNb:O;
Calcination Temp.(C) | 1000 950 900 750
(for single phase)
Curie Temp.(TC)* -107 410 735 1000 | 1160 | 1342
€ ((at Room Tem.) 76 59 58 60 59 70
Teoretical density 7.02 6.65 6.27 590 552 515 515
(g/cm®)
Density (g/cm’) 615 | 58 | 564 | 553 | 519 | 485 484
(% density) (87.6) | (87.8) | (89.9) | (937 | (94.0) | (94.2) (94.0)
Grain Orientation f 0.01 0.03 0.06 0.22 0.29 0.34 0.32
CON : conventional method, Flux @ flux method
* X = FAEH 109 dolHE A &g .
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