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Abstract: This study investigated microstructures, crystal structures, polarization, dielectric and electromechanical properties
of 0.76Bi12Na12Ti03—0.24SrTi03 (BNT-24ST)-based piezoceramcs by adding Li2CO; and B20s3 (LB) as sintering aids for low-
temperature sintering. All samples were successfully synthesized using conventional solid-state reaction method and sintered at
950, 1,000, 1,050, 1,100 and 1,175C for 2 hours. Without LB, specimens required sintering temperatures over 1,175C for

sufficient densification, while the addition of 0.10-mol LB decreased the sintering temperatures down to 950 °C. The average

grain size and dielectric properties of BNT-24ST-10LB ceramics were enhanced with increasing sintering temperature. We found
that the low-temperature sintered BNT-24ST piezoceramics by adding LB showed the d33*value of 402 pm/V at 4 kV/mm after
sintering at 1,050 ‘C, which was better than that of high-temperature fired specimens sintered at 1,175 C without LB (242 pm/V).

We believe that the results of this study promise a candidate for low-cost multilayer ceramic actuator applications.
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Fig. 1. Various sintering conditions for BNT-24ST ceramics with- /and
without adding LB.
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Fig. 2. Fired linear shrinkage and relative density values for BNT-
24ST ceramics with and without Li>2COs and B20s.
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Fig. 3. X-ray diffraction patterns of BNT-24ST ceramics (1,175°C)
and low-temperature sintered samples (950, 1,000, 1,050, and
1,100°C) with adding LB (a) 26 range of 20~60°, (b) 39.5~41.5°, and
(c) 46.2~47°.
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Fig. 4. Polished and thermally etched surface morphologies of BNT-24ST ceramics; (a) sintered at 1,175°C without LB, and sintered (b) at

950°C, (c) at 1,000°C, (d) at 1,050°C, and (e) at 1,100°C with LB.
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Fig. 5. Temperature dependence of dielectric constant (&) and loss tangent for high-temperature (1,175°C) fired BNT-24ST ceramics without
LB and low-temperature (950, 1,000, 1,050 and 1,100°C) fired BNT-24ST ceramics with LB.
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1,000, 1,050 and 1,100°C) fired BNT-24ST ceramics with LB curves; (a) unipolar electric field induced strain hysteresis loops and (b)

normalized strain (Smaxv/Emax) Versus sintering temperature.
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