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Electrocaloric Effect of BaZrg,TiggO3 Lead-free Thick Film Ceramic

JIAN Xiaodong, LU Biao, LI Dandan, YAO Yingbang, LIANG Bo, TAO Tao, LU Shengguo
(Guangdong Provincial Key Laboratory of Functional Soft Condensed Matter, School of Materialsand Energy,
Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Barium zirconate titanate (i.e., Ba(Zrg,Tigg)Os3) thick film ceramics were prepared by a tape-casting method. Their
structures, morphologies, and electric properties were characterized using X-ray diffraction (XRD), scanning electron microscopy
(SEM), impedance analysis and ferroelectric analysis, respectively. The electrocaloric effect, i.e., isothermal entropy changes and
adiabatic temperature changes, was calculated by the Maxwell equations. According to the results by XRD and SEM, the thick film
ceramics obtained are a pure and dense perovskite structure. The dielectric analyses indicates that the Ba(Zry,Tigg)O3 thick film
ceramics show the characteristics of relax or ferroelectrics. The polarization-electric field (P-E) hysteresis loops reveal greater
polarizations, and the ceramics can withstand an electric field of 20 MV/m. The adiabatic temperature change, AT, calculated
according to the Maxwell equations and the polarization versus temperature extracted from the P-E hysteresis loops are
approximately 1.2 K at 100 C and 20 MV/m.
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Fig. 1 X-ray diffraction pattern of Ba(Zry,Tigg)Os3 thick film
ceramic sintered at 1325 °C for 120 min
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FIAEPU 75 A6, 1A S T A

Ba(ZroTios)Os JEMEMG E A L5 SEM HE
Wl 3 frx. HIE 3 A, 7E 1325 CHegs 120 min,
A 58 R RSB B R U AL, BT A 21 1 P s S A o o
RUSERE, SHIUEM . SRR, 45~10um, H
KA ATAERT T, fEZBedi 5610 T, ReiRft 2081
Begb ezl /7, LhoE lre sl 1R A i A ORI R R
2 NIRE, FIRB7 RGeS R I, B3 33K
2 (Ve RE . B Archimede 77, 18318 2%
J¥ 5 5576 glem®, JAFFIIG ] 96.8%

Kl 4 S Ba(Zro 2 Tios)Os JE R B 1 /1 HL o HAn
N HAFE SRS KRR R ML, miE 4 mTi,
Ba(Zro2Tios)Os K 5 ) Curie Y5 HIERAE 43 TR,
FAEULIEE TR m A v Re, o i BUETE
Curie ¥R % . #i% N 1kHz I, 5 ¢~9 031. HAH
WA AT [ il 7 [ S 2, R I S (1 ot 7 2
BREAR MM RE . A FAURE (A AH X BN, A
100kHz ~75/~hT 0.4,



3 1325 CHegh 120 min Ba(Zry,Tigg)Os M & RN SEM
A
Fig. 3 SEM image of Ba(Zry,Tigg)O3 thick film ceramic
sintered at 1325 °C for 120 min
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Fig. 4 The dielectric constant and dielectric loss as a function of

temperature for Ba(Zr,,Tiyg)O3 thick filmceramic at 1, 10,

and 100 kHz and temperature ranging from 20 to 110 ‘C
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