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Abstract: In this study, in order to develop composition ceramics for refrigeration device application, Ba(Tig9Zr1)O;3
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(TigoZry;)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(Tip9Zro;)O3 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.
(@) 25C, (b) 55T, (c) 85C, (d) 115C, and (e) 150C.
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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.

o] FAilo] 7tzolX= 4TS UEUAT. A
2% Teg AlUA 45| 710Xl F4S HEHUS
o, oj2igt At FAHAREVE FRole= T
UHA AlEE0] ZRAA] (ferroelectric)of A
(paraelectric)d| 2 WsIR7] o2 Atgdt)
O 5% Q7HE AL 2 ®igto] ot
HeLE UERH Zlolt. o] A2 7 49] 9]
FMol ofsto] dojxict. Al ZReixl A
kV/cm ~ 30 kV/cm& WstA|ZHoH, o] mf
30 kV/cme] QIZFAAIOA 7 2 wWE B
=+ 2 2=t S71E0] mef AgHoeR Fast
AFS e ed o] A& 44 e A
ARl e ol2jgt Zif= &4
25 (To)E doAMUA FRAdANA dRdA= 4ol
ol 57| mlZo] +=o] Zash| "iFo|tt.
Jd 62 Q7T AASto] T AlHe &

T °F
540|
2 A

rl
Jg 9 2> ah s

Er{m

[

=

=

Mo I

r

|y

_%E



16 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 30, No. 1, pp. 13-16, January 2017: J.-H. Yoo

—a—30kV/cm
0.12 —e— 20.13kV/em
—A— 10.29kV/cm

—v—5.13kV/em

0.08

! %
<] 'Y
0.04 o AAAAL
e - A\
4 2 A
g & 25 A v vy vvy YVvvv ‘V~‘ °
A vy V. \
0.00 - A
T ¥ T 2 T 3 T ' T T % T
20 40 60 80 100 120 140 160

Temperature [C]

Fig. 7. Adiabatic temperature changes AT of BZT ceramic as
a function of electric fields.
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