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Abstract In order to control the microstructures, the sintering behavior and abnormal grain growth
with Ba/Ti ratio variation of BaTiOswere investigated. The BaTiOs;powders used in this study were pre-
pared by conventional calcination of BaCO; and TiO.. The onset temperatures of the sintering were low-
ered and the densification was enhanced with increasing amounts of TiO.excess. These results are be-
cause of decrease of calcined particle sizes. A eutectic melt above temperature of 1320°C did not assist
the densification. Grain growth was strongly inhibited with increasing amounts of TiO; excess. The inhi-
bition of grain growth caused abnormal grain growth due to inhomogeneous distribution of Ti-rich sec-

ond phase.
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Fig. 1. Dilatometric curves of BaTiO; during heating to
isothermal sintering at 1400°C (with Ba/Ti ratio varia-
tion).
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Fig. 2. Microstructure of Ba/Ti=0.990 specimen sin-
tered at 1400°C for 1h.
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Fig. 3. SEM photographs of BaTiO;powders calcined at 1200°C for 2h in air.(a)B/T=1.000, (b)0.990, (¢)0.980, and
(d)0.970
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Fig. 4. X-ray diffraction patterns of BaTiO; powders
calcined at 1200°C for 2 h in air(with Ba/Ti ratio vari-
ations).
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Fig. 5. Microstructrures with Ba/Ti ratio variation of BaTiO; ceramics sintered at 1240°C for 100 h.
(a)B/T=0.995, (b)0.990, (¢)0.980, and (d)0.970
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Fig. 6. SEM photographs of as-sinterea sui......
(a) small matrix region of Fig. 5(b),
(b) small matrix region of Fig. 5(c)
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Fig. 7. Microstructures with sintering time of Ba/Ti=0.990 specimen sintered at 1300°C. (a)O h,and (b) 1 h
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Fig. 8. Microstructures with various sintering condition of Ba/Ti=0.970 specimen.
(a)1280%C, 15h, (b) 1280°C, 30h
(¢)1300°C, 1 h, and (d) 1300C, 15 h
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Fig. 9. TEM image of Ba/Ti=0.990 specimen sintered at 1240°C for 100 h.
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