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Dieletric and Ferroelctric Properties of Ba(Zrg 15Tiggs)O3 Thick Film

ZHANG Ying-Tang"”?, YAN Qian’
(1. Department of Electrical Engineering, Henan Institute of Technology, Xinxiang 453003, China; 2. School of Material Sci-
ence & Engineering, Shaanxi University of Technology, Hanzhong 723001, China)
Abstract: Ba(Zr sTigss)O; (BZT) thick film was prepared by a tape—casting technique and its morphology was cha-
racterized by scanning electron microscope (SEM). Its dielectric and ferroelectric properies were investigated using
LCR meter and Sawyer-Tower circuit. The results indicate that there is obvious dielectric relaxation behavior in BZT
thick film. Its breakdown field strength, saturated polarization and remnant polarization are 60 kV/cm, 58.1 uC/ cm’
and 20.9 pC/cm’, respectively.
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Fig. 1 Sintering process of the sample preparation
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Fig. 2 SEM images of BZT sintered at (a) 1280°C and (b) 1340°C
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Fig. 3 The temperature dependance of dielectric properties of
BZT

(a) Thick film sample; (b) Bulk sample. The insets in (a) and (b) are the
dielectric loss curve
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Fig.4 The polarization-electric curves of the BZT thick film
under different electrics.
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Fig.5 Polarization-electric curves of the BZT thick film under
different temperature.

W R GBI R RN, R i 5
Yy, RN AR AL SRR o LRSS A4
FEAROERHLPERE, TTRIS B ARV E R . S 4h,
Tt Tk L P e N S o B, R 7
AR CEARRA R SE A, AT i B PR A H A kP A
il ST RO L RN A A R SR TR g1

3 #ig

1) BZT JE B AT W] B A s B P, e AR
FEVATR, A v B b5 A I gk, 53 4 v
iz sd RSN YA G i ER et LN Y I R T
JST/NG B SR FE R T 3

2) BZT JE 5 HARM AR b, I 4k fa v e
BB HE o 78 BZT JEEIE B it fin 1 i 37 5 82 v LIS 2]
60 kV/cm, HLRIBR AL SR TT3% 58.1 nClem®, R4
R (PR 20.9 pClem?s



1222 T B M R R 31 %
%%Kfﬁk tensile strength of cast BaTiO; tape. Adv. Ceramic Mater., 1988,
3(4): 374-377.

[1] BADAPANDAT, SARRANGI S, BEHERA B, et al. Structural re- [11] TERANISHI T, HOSHINA T. TSURUMI T. Wide range dielectric
finement, optical and ferroelectric properties of microcrystalline spectroscopy on perovskite dielectrics. Mater. Sci. Engineering B,
Ba(ZrosTig9s)O5 perovskite. Current Appl. Phys., 2014, 14(5): 2009, 161:55-60.

708-715. .
[12] JEONG I K, AHN J S. The atomic structure of lead-free

[2] DAMJANOVIC D. Ferroelectric, dielectric and piezoelectric . . . .

Ba(Zr,Ti3)0;-(Bag;Cag3)TiO; by using neutron total scattering
properties of ferroelectric thin films and ceramics. Rep. Prog. .
analysis. Appl. Phys. Lett., 2012, 101: 242901.
Phys., 1998, 61: 1267-1324. o )
[13] XU J, WOLFGANG M, ELLEN I T. Investigation of BZT thin
[3] BAI'Y, ZHENG G P, SHI S Q. Abnormal electrocaloric effect of
films for tunable microwave applications. J Euro. Ceram. Soc.,
Nay sBip sTiOs—BaTiO; lead-free ferroelectric ceramics above room
) 2005, 25: 2289-2293.
temperature. Mate. Research Bulletin, 2011, 46: 1866—1869.
o ) . [14] YU Z, GUO R Y, BHALLA A S. Dielectric behavior of

[4] SCOTT J E. Applications of modern ferroelectrics. Science, 2007,

Ba(Ti,xZry)O;5 single crystals. J. Appl. Phys., 2000, 88(1): 410-415.
315: 054.050. (Ti1«Zr,)O; single cry ppl. Phy. ()
. . [15] LIU Z K, LI X, ZHANG Q M. Maximizing the number of coexist-

[51] MAY B, ALBE K, XU B X. Lattice-based Monte Carlo simula-

ing ph invariant critical points for giant electrocaloric and
tions of the electrocaloric effect in ferroelectrics and relaxor ferro- 11§ PRASEs near mvariant critical points for glant electrocalonc am

lect hanical in fc lectrics. Appl. Phys. Lett.,
electrics. Phys. Rev. B, 2015, 91, 184108-1-13. electromechanical responses in ferroelectrics. App ys. Le

[6] QIAN X S, YE H J, ZHANG Y T, et al. Giant electrocaloric re- 2012, 101: 082904.
sponse over a broad temperature range in modifi ed batio; ceramics. [16] SHEN B, ZHANG Q W, ZHAIL J W, et al. DC field effect on di-
Adv. Funct. Mater. 2014. 24: 13001305 electric  property of Ba(Zr,Ti;Os ceramics. Ceramics Interna-

[7] LU S G, XU Z K, CHEN H. Tunability and relaxor properties of tional, 2013, 39: S9-S13.
ferroelectric barium stannate titanate ceramics. Appl. Phys. Lett., [17] LUS G, TANG X G, WU S H, et al. Large electrocaloric ef-
2004, 85(22): 5319. fect in ferroelectric materials. J. Inorganic Mater., 2014, 29(1):

[8] YU ZH, ANG C H, GUO R Y, et al. Ferroelectric-relaxor behavior 6-12.
of Ba(Tig7Zro3)Os ceramics. J. Appl. Phys., 2002, 92(5): [18] LU S G, XIONG H, WEI A X, et al. Electrocaloric and electro-
2655-2657. strictive effect of polar P(VDF-TrFE-CFE) terpolymers. J. Adv.

[9] YEHIJ, QIAN X S, JEONG DY, et al. Giant electrocaloric effect in Dielect., 2013, 3(2): 1350015-1-4.

BaZr,,Tiys0s thick film. Appl. Phys. Lett., 2014, 105: 152908-1-4. [19] LU S G, ZHANG Q M. Electrocaloric materials for solid-state re-

[10]

KARAS A, KUMAGAI T, CANNON W R. Casting behavior and

frigeration. Adv. Mater., 2009, 21:1983-1987.



