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Abstract: (Bii2Nai2)TiO3(BNT) piezoelectric ceramics are one of the promising materials that can replace Pb(Zr, Ti)O3(PZT)

piezoelectric ceramics due to the high electromechanical strain properties. However, it is still difficult to use practical

applications because the required electric field for inducing electromechanical strain is relatively higher than that of PZT

ceramics. To overcome this problem, it has been intensively studied on doping impurity or modifying other ABO3 for BNT-

based piezoelectric ceramics. Therefore, this study investigated the effects of La2O3 doping on the phase transition behavior and

electromechanical strain properties in BNT-SrTiO3 (BNT-ST) lead-free piezoelectric ceramics. In the case of the temperature-

dependent dielectric properties, it was confirmed that a phase transition from ferroelectrics to relaxors is induced with increasing

LaxOs content. As a result, the electromechanical strain properties of BNT-ST ceramics were improved. The highest Smax/Emax

value corresponding to 300 pm/V was obtained at 2 mol% La>Os3-dopped BNT-ST ceramics. Accordingly, this study successfully

demonstrated that La>xO3 doping is effective on the inducing phase transition from ferroelectrics to relaxors and the improving

electromechanical strain properties of BNT-ST lead-free piezoelectric ceramics.
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Fig. 1. Polished and thermally etched surface images of BNLST100xLa ceramics, (a) x =0, (b) x =0.01, (c) x = 0.02, (d) x = 0.03, (e) x = 0.04,

and (f) average grain size as a function of La>Os content.
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Fig. 2. X-ray diffraction patterns of BNLST100xLa ceramics as a function of La>O3 content, 26 range of (a) 20~60°, (b) 39.4~40.7", and
(c) 45.7~47.3".
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