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Abstract A lead free piezozlectric material, bismuth sodium barium titanate (BiysNags)yesBaoosTiOs (BNBT),
was considered as an environment-friendly alternatives for the current PZT system. A perovskite BNBT was
synthesized by conventionzl bulk ceramic processing technique. In order to improve piezoelectric properties,
LasOs as a dopant was incorporated into the BNBT system up to 0.025 mol, and the effects on subsequent the
piezoelectric and dielectric properties were systematically investigated. With increasing LasOs contents, the
equilibrium grain shape was remarkably evidenced and sintered density was increased. Piezoelectric and
dielectric properties were shown to have maximum values at the LasO5 contents of 0.02 mol. La®*" ions seemed
to act as a softener in the BNBT system and to enhance dielectric and piezoelectric properties in this study.
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Fig. 1. TG/DSC curves of as-mixed (BigsNags)o.94BapesTiO3
powders.
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Fig. 2. (a) XRD patterns of BLNBT as a function of La,0;
contents, (b). Enlarged section of XRD patterns between
46~47.2 (scan speed : 0.01/min., 0.01/step)
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Fig. 3. Scanning Electron micrographs of BLNBT sintered at 1423 K for 2 hr with various La,O; molar contents : (a) x=0 mol,
(b) x=0.005 mol, (c) x=0.010 mol, (d) x=0.015 mol, (e) x=0.020 mol and (f) x=0.025 mol.
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Fig. 4. (a) Density (p) and relative permittivity (ks3"), (b)
electromechanical coupling factor (k) and mechanical quality
factor (Qn) as a function of La,O; content in BLNBT
composition sintered at 1423 K for 2 hr.

18.5+
18.0
17.51
17.0-
1654
16.0 \/
Jd [
15.5+4

15.0

I-d,| [PC/N]

14.5-

T T L 1
0.010 0.015 0.020 0.025

La,0, addition [mol]

T
0 0.005

Fig. 5. Piezoelectric charge constant (ds;) as a function of
La,0; content in BLNBT composition sintered at 1423 K for
2 hr.
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