Journal of the Korean Ceramic Society
Vol. 51, No. 6, pp. 527~532, 2014.

http://dx.doi.org/10.4191/kcers.2014.51.6.527

Effects of A-site Vacancies on the Piezoelectric Properties of
0.97Biy 5. (Nag 718K 22)0.5.3x 1103-0.03LaFeO; Lead-free Piezoelectric Ceramics

Jung Soo Park, Ku Tak Lee, Jeong Ho Cho, Young Hun Jeong, Jong Hoo Paik, and Ji Sun Yun'

Electronic Materials Convergence Division, Korea Institute of Ceramic Engineering and Technology, Seoul 153-023, Korea
(Received September 17, 2014; Revised November 7, 2014; Accepted November 11, 2014)

A-site VacancyZ} 0.97Bij 5. (Nag5Kq22)0.53,Ti05-0.03LaFeO; 212t A|2jal A9
AXMEY0 O|X= A&

284 - o[7FEt -

ZHS

 HYE -

HE x|’

Ho

s .
-

At 71 &9 AR R

0143 9 17¢ Ha= ;201493 119 79 4 ; 20143 1€ 11

o)

SR

)

ABSTRACT

0.97Bij 5:,(Nag 78K 22)0.5.3x 1103-0.03LaFeO; lead-free piezoelectric ceramics were fabricated by a solid state reaction method.
LaFeOs additives were added to Bijs(Nag 75K 2,)9sTiO5 for volatile compensation of bismuth and sodium ions in the sintering
process. To create A-site vacancies, the mole ratio and charge valence of A-site ions (Bi’, Na” and K") were controlled. The improved
piezoelectric properties were observed by addition of LaFeO; and control of A-site vacancies. In particular, a d;3*(Sy,/Emay) Value
of 614pm/V and an electric field induced strain of 0.33% was observed in 0.97Bi so5(Nag 7Kg 22)0.485T103-0.03LaFeO; ceramic.
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Fig. 1. The SEM images of pure BNKT and 0.97Bij 5..(Nag 76K .22)0.5.3xTi03-0.03LF ceramics sintered at 1150°C: (a) Pure BNKT,
(b) 0.97Bio'5(Na0.78K0'22)0'5TiO3—0.03LF (X = 0), (C) 0.97B10'505(N30.78K0'22)0'485Ti03-0.03LF (X = 0005), (d) O97B1051
(Na0.78K0.22)0'47TiO3-0.03LF (X = 001), and (e) 0.97Bi0'52(N30'78K0.22)0.44TiO3'0.03LF (X = 002)
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Fig. 2. The XRD pattern of pure BNKT and 0.97Bijs.,

(Nag 78K 22)0.5.3xT103-0.03LF  ceramics sintered at
1150°C.
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Fig. 3. The temperature dependent dielectric constant and
dielectric loss of pure BNKT and 0.97Bi, 5..(Nag 75
K0.22)0.53xT103-0.03LF ceramics: (a) Pure BNKT, (b)
0.97Bij5s(Nay 75K 22)05TIO5-0.03LF (x=0), (¢) 0.97Biys0s
(Nag 758K022)0.485TiO5-0.03LF (x=0.005), (d) 0.97Biy5
(Nay78K022)047T105-0.03LF (x=0.01), and (e) 0.97Bi, s,
(Nag 78K 22)044T105-0.03LF (x=0.02).
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Fig.4. The hysteresis loops of pure BNKT and 0.97Bij 5.,
(Nao_78K0'22)0.5_3xTiO3'0.03LF ceramics.
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Fig. 5. The electric field induced strain curves of pure BNKT
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Fig. 6. The unipolar strain curves of pure BNKT, 0.97
Biy s(Nag 75K 22)0.5TiO5-0.03LF and 0.97Big 505(Nag 7
K.22)0.485T103-0.03LF ceramics.
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