Regular Paper

J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 30, No. 3, pp. 157-161 March 2017

DOI: https://doi.org/10.4313/JKEM.2017.30.3.157
ISSN 1226-7945(Print), 2288-3258(Online)

LaFe03

GEUe, YRS

~
o
U Qlatrpeta Al 4z st
ik

Q] KR}fAR

2 stAjetel

gtzkofl = (1-x)Bios

Z,I-Qx-l, OI-I'I

7l

157

(Nao.7sK0.22)0.5TiO3-xLaFe 32|

sy
bl El’ -?-2

=

Effect of LaFeOs; Doping on the Ferroelectric and Piezoelectric

Properties of Bijs(Nag78K022)05TiO3; Lead-Free Piezoceramics

Chun-Kil Park? Ji-Ho Lim!, and Jung-Soo Park?
! Department of Materials Science and Engineering, Inha University, Incheon 22212, Korea
2 Electronic Materials Convergence Division, Korea Institute of Ceramic Engineering and Technology,
Jinju 52851, Korea

(Received January 19, 2017; Revised January 30, 2017; Accepted February 1, 2017)

Abstract: (1-x)Bigs(Nag78K022)0sTiO3-xLaFeO; ceramics were fabricated using a solid state reaction method. The
microstructural, ferroelectric and piezoelectric properties were characterized using X-ray diffraction (XRD), scanning
electron microscope (SEM), and polarization hysteresis loops (P-E). XRD results indicated that BNKT ceramic
crystal structure modified by LaFeO; was transformed from a ferroelectric tetragonal to a non-polar pesudo-cubic
phase with increased LaFeO; content. The improved piezoelectric properties resulted from the addition of LaFeO; up

to 3 mol%. The LaFeO; 3mol% sample showed markedly improved piezoelectric and strain behaviors in comparison

with pure BNKT ceramic.
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Fig. 1.

The SEM
xLaFeOjceramics sintered at 1,150°C: (a) x=0, (b) x=0.01, (c)
x=0.03, and (d) x=0.05.
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Fig. 2. The XRD patterns of (1—X)Bio_5(N3{)_73K0422)0,5Ti03—XLaFCO3

ceramics sintered at 1,150°C.
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Fig. 3. (a) P-E loops and (b) remnant polarization (P;) and
coercive electric field (E;) of (1-x)Bigs(Nag7sKo22)05TiOs5-xLaFeO;

ceramics.
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Fig. 4. The electric field induced strain curves of (1-x)Biys

(Nag 73K022)0.5TiO3-xLaFeOsx ceramics.
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Fig. 5. (a) Unipolar S-E loops and (b) normalized strain (Smax/
Enmax) of (1-x)Bigs(Nag73K022)05TiO3-xLaFeOs ceramics.
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