J. KIEEME
Vol. 26, No. 11, pp. 801-805, November 2013
DOI: http://dx.doi.org/10.4313/JKEM.2013.26.11.801

801

5 Z7/H™ (Bag.ssCao.15)(Tio.02Zro.0s)0s M2} A Q]
Mo 539 ¥ ZRM 0| EM

ARy, BFY, a5, o/x Y’
A e A7) ek}
‘@Fmysta 17383
Al 7 e o

Electrocaloric Effect and Hystersis Properties
of Pb-free Ferroelectric (Bao.s;Cao.15)(Tio.92Zr0.0s)03 Ceramics

You-Seok Kim', Ju-Hyun Yoo'", Yeong-Ho Jeong®", and Jie-Young Lee’
! Department of Electrical Engineering, Semyung University, Jecheon 390-711, Korea
* Department of Electrical Engineering, Korea National University of Transportation, Chungju 380-702, Korea
* School of Computer Science, Semyung University, Jecheon 390-711, Korea

(Received October 2, 2013; Revised October 14, 2013; Accepted October 24, 2013)

Abstract: In this study, electrocaloric effects of Pb-free (BaggsCan)s) (TingeZrow)Os ferroelectric ceramics
were investigated and discussed using the characteristics of P-E hysteresis loops at wide temperature
range from room temperature to 140C. The remnant polarization P, and coercive field E. were decreased
with increasing temperature. The temperature change AT by the electrcaloric effect was calculated by
Maxwell’s relations, and reached the maximum of ~0.15 at 120T under applied electric field of 30 kV/cm.
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Fig. 1. X-ray diffraction patterns (XRD) of the BCTZ
ceramic.
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Fig. 2. The scanning electron microscopy (SEM) of the
BCTZ ceramic. E
S
=
i 2 i
8000 - . -g |
E 7000 - I|I '.\- Lol :
Z oo |y T R i L S Y o Y
S ol v Electric Field(kV/em)
3 I
= 4000 / L™
E - ._. .'. 20 . ]
g 2000 - '_-.I.lIl...'. E :;: (C)] _‘—-Tgut;.?.
o Ll E .
b I T T S SR TR S " §
Temperature [ C| 5 "":
£
Fig. 3. Temperature dependence of dielectric of BCTZ ::
ceramic. ' :Zlect::: Fi:ld{k‘:'.fm:} o
29 2= AHe] MATES RAFn So AR PR L B
o HF U7A A7E 172 m o149 A7E Jehy g ] 1
k. HE
29 38 BCTZ Aletlsl #1044 LEoEqe £
UERR Zolok AlHAME A2 HoA 12 A 59, AN N [N N N N
ol 2% (To1)7F ERlxeldoen, FE&%E (ToE=E 9 R TR T T T e A A
0T T 101])4 Q]-"—‘I Q!_ A ?\l?itl' Electric Field(kV/em)
a9 46 AU 2o mE sAHAs TuG
HolFu itk 2PN RE7F FAESE A IEHCIE= S
C obAm AR 0T EY Aol AL B % 8l & .
. B3 (©% (e 7 £° Lol 2 Zow o} F .
e % & e oA % |9 ex7} Fee g+
E(TOE Qol7baA Ao #aadoz W £
3317 fEoz )‘I'"';-{].':i' L ; ; ) : . !
¥ 5= HAAZ Q7 £ A]aﬂ o] x| uz =z Electric Field(kV/cem)
FEag Yebd Aol Lx7} Z7184E AR Fig. 4. P-E hysteresis loops of BCTZ ceramic as a
S FoEE AFE veggdd 20TAA 90T function of different temperature. (a) 25, (b) 50T, (c¢)
Al &g 718718 deElds e 90T A A 90T, (d) 120T, () 140T.



804 J. KIEEME, Vol. 26, No. 11, pp. 801-805, November 2013: Y.-S. Kim et al.

—_—
B
o
=7
=
=
=
1
-
~
= —m— 30kViem “-‘\*A‘
= 4 | e 201kViem o
=) —a— 10 05K Viem
Be 79 | s SikViem
L] T T T T T T T
2 = w0 0 100 17 e
Temperature[ C]
00s —m— 30 kViem
(b) e 201 kviem
— —A—10.08 kViem
el
M=)
—
<
=,
=
=
—~
—
o
—
o
=]
=
0.96

Temperature[ T ]

Fig. 5. The (a) polarizations and (b) dP/dT)e of BCTZ
ceramic as a function of temperature change under
applied electric fields.
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Fig. 6. The AT of BCTZ ceramic as a function of
temperature change under applied electric fields.
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