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Electrocaloric Effect of 8/65/35 PLZT Ceramics Sintered at Low Temperature
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Abstract: In this study, in order to develop the composition ceramics with the excellent electrocaloric properties,
8/65/35 PLZT ceramics were fabricated by the conventional solid-state method with the addition of Bi,O;, CuO,
Li,CO; and the variation of sintering temperature from 930C to 990°C. The XRD pattern of all specimens

indicated general perovskite structure and the rhombohedral phase were observed. Curie temperature (T.) of all

specimens was observed in the vicinity of about 190°C. Density, coercive field and remnant polarization of the specimen

sintered at 950°C was 7.55 g/em’, 8.895 kV/ecm, 11.22 pClent, respectively. EC effect of PLZT ceramics was measured

by indirect method and the temperature change AT due to the electrocaloric effect was calculated by Maxwell’s relations. AT
of ceramic sintered at 950°C was 0.21°C under application of 40 kV/cm at 190°C.
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Fig. 1. The scanning electron microscopy (SEM) of the PLZT

ceramics with sintering temperature change.
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Fig. 2. X-ray diffraction pattern (XRD) of the PLZT ceramics

with sintering temperature change.

o]z|st Ait= Bi,COs, CuO, Li;CO7F AZMNZE FH
A Age FAsto] ATYS FAATIL, U
e fu¢ 7o AR
I 2% 930°C~990°CY] ABLE W] T A
of X-ray &4 HHe Uetin Qch. BE AlEe
. AP

SEapy

I3 32 930°C~990°Ce] AAL2x Wgto] m2 A
gojgl X-ray 314 fi§E YeEU L ot BE
AlHE2 ArebA 7| (rhombohedral phase)At-g UER



A7 AAA 581 3] =74, A28A A10Z pp. 615-619, 20159 10€: HEF & 617

20| —a—30kViem 020 —a—30kViem
18] ——20.KVem 18]~ 20.KVem
g —4—1005kVe) —— 1005KV/en)
// \ 16| v S.1kViem 016 v 5.1kViem

P
g
(200)

970tT D:IM

g
|
\

——— -— 50 100 150 200 50 100 150 200

Intensity [ arb.units ]
|
|
\.
/
/
/
[
z

9s0c Temperature| C| Temperature| C|
ofm (a) 930°C (b) 950C

T T T T T
B0 435 M0 M5 450 455 460 N
Diffraction angle[20)] 0

—v—5.IkViem

020 —=— 30kViem
018 —*—20.1kViem

—4— 10.05kV/em)
016 —v—5.1kViem

=010 ISR
Fig. 3. X-ray diffraction pattern (XRD) of the PLZT ceramics Com s
0.6 0.06-
with sintering temperature change. - -
0.00 0.00
) 0 ) ) 0 )
7.7 Temperature| ] Temperature| C|
76 (c) 970C (d) 990C
— ./\.
o
§ 751 Fig. 5. The AT of PLZT ceramics as a function of
e 7.4 temperature change under applied electric fields.
[ ]
g 7.3 "
2% —a— 30kV/em %5 +3Ilchvm
721 i e
—v—5.1kViem —v—5.1kViem

"920 930 940 950 960 970 980 990 1000

2
—
Polarization(11C/crt')
Polarization(11C/cm)

Temperature [ C]
Fig. 4. Density of the PLZT ceramics with sintering ? Ter‘n”;')mmr':‘[’wc] » 9 Terizeramrzft] »
temperature change. (a) 930°C (b) 950C
= v x i
lod, o]2gt A= Bi0s, CuO, Li,COs7} A7 g i g i
S PPAY) o] Hesdo] JbE Ao Ar 5 :.
k-] g
%q E 0 \\\\‘; E 0 "
T8 4% 930°C~990°CO| AALE Wato] e A]  E Z T
mo] de = L}E]—LH_TL QT 950°CojlA] Z]|HZE 7.56 B B T T TR m d W

Temperature| C| Temperature| C|

g/cm’E U & 47 gro] Z7bo) wat grashs D o
(©) 970C (d) 990C

BFE UEH. o] A= AZRA} Bi03, CuO,
J 2 oRAlo] HHA 3] AXFQ.

LIZCE)g_] Bl e Oﬁ}b__] dgez sl _/1\_?375, © Fig. 6. Polarization-Temperature curve of specimens with sintering
& A mEel S gl HAEC mpersure chang
2 Q5] Wert HAasts oz AteEc

J% 5% 930°C~990°Ce] AAL2x Wgto] m2 A
o] Y 54 &% et ATS uehfu ok = S Adtsejglon], AEe] AgFe 274 x 10°
A|HO] e B3} AT= Maxwell's relations2 £ J/m’KE o]&stgct. 30 kV/cme] AAS Q7}st

rln



618 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 28, No. 10, pp. 615-619, October 2015: S.-H. Choi et al.

30

20+

Polarization[nC/cn']

-30 -15 0 15 30
Electric Field [kV/cm]
30 20°C
20 7 fore ®)
~— 1 ——100°C
Ng ——140°C : s
S 10 o e
El
g
-2 10
=
£ 20
-30 |
-30 -15 0 15 30
Electric Field [KV/cm]

30

20

Polarization[ pnC/crt]

-30 -15 0 15 30
Electric Field [KV/cm]

»
=

[}
=
1

10

Polarization[1C/cn']

30 15 0 15 30
Electric Field [kKV/cm]

Fig. 7. P-E hysteresis loops of specimens with sintering
temperature change. (a) 930C, (b) 950C, (c) 970C, and (d) 990°C.
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Fig. 8. Temperature dependence of dielectric constant of

specimens with sintering temperature change.
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Fig. 9. The AT of PLZT ceramics as a function of

temperature under applied 40 kV/ecm of specimen sintered at
950C.
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