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Abstract: In this study, in order to develop composition ceramics for refrigeration device application, Ba(TigyZr )O3
composition was fabricated using conventional solid-state method. Electrocaloric effect of this ceramic was investigated

using the characteristics of P-E hysteresis loops at wide temperature range from room temperature to 150°C. Curie
temperature of Ba(Tig9Zro1)O; ceramics showed 80°C. The maximum value of AT =0.12°C in ambient temperature
of 115°C under 30 kV/cm was appeared. It is concluded that Ba(TigeZro)O; ceramics can be applied as refrigeration

device application.
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Fig. 1. X-ray diffraction patterns of BZT ceramic.

Fig. 2. SEM micrographs of BZT ceramic.
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Fig. 3. Temperature dependences of dielecric contant for BZT

ceramic.
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Fig. 4. P-E hysteresis loops of BZT as a function of temperature.
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Fig. 5. Polarizations versus temperature curves of BZT ceramic
as a function of electric fields.
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Fig. 6. (dP/dT)E versus temperature curve of specimen with
electric fields.
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Fig. 7. Adiabatic temperature changes AT of BZT ceramic as

a function of electric fields.

o] 2A40] Wl aejmolct. o] Aube 13 39| AE
Jz22H U Esi(matlab)S 0]4‘18}01]
polinomial fitting© 2 15ttt 0] A 7
Z71etol Wt dastert S7tste 4 M—U%,
ROl R B AN FASV Fleke 4TS wE
ad 72 Al ZelAl AAeE £¢ 2=o OE
Al 2=Wst ATE Yepdoh 2 =/st AT ot
Alog FAEE WA vEYAl(maxewll relation)g
o]gsto] ArZEQlon, AlHO F&YF e 2.80x10°
J/mKE olgslgict. AlHe 2EE Ued|MRE of
150°C7HR] WHSHA]Z|HA] 5.13, 10.29, 20.13, 30 kV/cm
o AT Qo] WE st ATE Sstck
ATE QMR AL ARAE Bvlete AFE U
BRIt 30 kV/cme] RAZ Qrlsln 4w}
Aol 2=(Te) B2B0°C)ANARH A F7tstetrt
115°CollA 2|5t 0.12°C5 YEUdth ol 7]1&9
day =7 5 [7] 20 AA PCB7|HY] 20| 2%
7} 60C ooz s U, o L& RaNE W2
= AlAFolof stuz, 2 ALoA JigdE =4d= 7N
Foto] BATEE =9 =2 AACNA mpalEX] ok
x2 o U exoly H LEws} AT/} Ljors
st AAl g8 7hsstalt Ao

H‘l

\_.

rU|o _T>

oﬁ 0(%'5
ol

4.4 B

2 dFolM = Ba(TiosZre1)0s 242 MBSt A

.13 kV/cm ~ 30 kV/cm=Z $H3FA
£33 %ot 371w gAR 2
2 Aol SE(TJOIN dgroz 72

3. &7 Asbel wlE AlEe] 2Ewg ATE vt
AL 242 Bkl 2FS UEUR 30 kv/c
me] AAE Qslstn Hgewst gdo] Lu(T) ¥
ZEOC)AAMRE 37 F7ISITE 115°CoA A
0.12°C LpEpygict.

REFERENCES

[1] D. Q. Xiao, Y. C. Wang, R. L. Zhang, S. Q. Peng, J. G.
Zhu, and B. Yang, Mater. Chem. Phys., 57, 182 (1998).
[DOI: https://doi.org/10.1016/S0254-0584(98)00204-1]

[2] M. Ozbolt, A. Kitanovski, J. TuSek, and A. Poredos,
International Journal of Refrigeration, 40, 174 (2014). [DOL:
https://doi.org/10.1016/j.ijrefrig.2013.11.007]

[3] X. C. Zheng, G. P. Zheng, Z. Lin, and Z. Y. Jiang, J.
Electroceram., 28, 20 (2012). [DOI: https://doi.org/10.1007/
$10832-011-9673-4]

[4] S. L. Russek and C. B. Zimm, Int. J. Refrig., 29, 1366
(2006). [DOL: https://doi.org/10.1016/j.ijrefrig.2006.07.019]
[5] M. Valant, Prog. Mater. Sci., 57, 980 (2012). [DOLI:

https://doi.org/10.1016/j.pmatsci.2012.02.001]

[6] L. Shebanovs, W. N. Lawless,
Kalvane, 137 (2002). [DOI:
doi.org/10.1080/00150190211761]

[71 C. M. Ra, J. H. Yoo, S. H. Choi, and Y. W. Kim, J.
Korean Inst. Electr. Electron. Mater. Eng., 28, 375 (2015).
[DOI: https:// doi.org/10.4313/JKEM2015286375]

[8] Y. Bai, G. P. Zheng, K. Ding, L. Qiao, S. Q. Shi, and D.
Guo, J. Appl. Phys., 110, 094103 (2011). [DOI: https://
doi.org/10.1063/1.3658251]

[9] S. H. Shin, J. H. Yoo, and D. C. Shin, J. Korean Inst.
Electr. Mater. Eng., 27, 797 (2014). [DOI:
https:// doi.org/10.4313/JKEM20142712797]

and A.
https://

K. Borman,

Ferroelectrics, 273,

Electron.



