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High-density BaTiO3 piezoelectric ceramics were successfully fabricated from hydrothermal 100 nm powders by two-step sintering in a heater furnace. The sintering conditions were examined by evaluating the density, dielectric constant, kp, and d33. The optimal conditions were determined to be T1 = 1320 oC, T2 = 1150 oC, and t2 = 15 h. The best specimen with an average grain size of 1.6 m and a density of 5.91 g/cm3 (98.3% of relative value) had excellent piezoelectric performance: kp = 42%, r33T = 5000, d33 = 460 pC/N (measured using a d33 meter). Both the grain size and density strongly influenced the final piezoelectric properties. Small and irregularly patterned domain structures in a small grain region were directly observed by SEM. The large piezoelectric and dielectric constants of the BaTiO3 ceramics were not only caused by the high density, but also by the small grain size. Owing to the size effect of nanocrystals, Tot shifted to 24 oC. The Curie temperature was 126 oC. The hysteresis curve showed a very low coercive field (Ec = 115 V/mm) at RT, which should be improved from the viewpoint of practical applications. This was an important practical result towards obtaining a high d33 in non-lead-based BaTiO3 ceramics manufactured by a low-cost process. These results also indicated the possibility of using BaTiO3 ceramics in piezoelectric devices, such as ultrasonic generators, actuators, piezoelectric vibrators, and sensors working at room temperature. 

















































