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Microstructure and Ferroeleciric Properties of Low Temperature Sintering
PMN-PNN-PZT Ceramics with Siniering Temperature
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Abstract

In this study, in order to develop the low temperature sintering multilayer piezoelectric actuator,

PMN-PNN-PZT system ceramics were manufactured and their microstructure,

ferroelectric and

piezoelectric properties were investigated. By increasing sintering temperature, remanent polarization(Py)
was increased due to the increase of sinterability and grain size. However, coercive field(E.) showed

an opposite tendency to remanent polarization owing to the feasibility of domain wall motion. At the
sintering temperature of 900 C, dielectric constant(er), electromechanical coupling factor(ky), piezoelectric
constant(dss) and mechanical quality factor(Qm) showed the optimal value of 1095, 0.60, 363 and 1055,
respectively, for multilayer piezoelectric actuator application.

Multilayer piezoelectric actuator, Remanent polarization(Pr), Coercive field(Ec),

Electromechanical coupling factor(ks), Mechanical quality factor(Qm)
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Fig. 1. Particle size distribution as a function
of attrition milingl.
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Fig. 2. X-ray diffraction pattern of specimens
as a function of sintering temperature.
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Fig. 3. Microstructure of specimens as a function

of sintering temperature.
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Fig. 4. Density of specimens as a function of

sintering temperature.

29 58 HA7INAAGEAF &) VAR E
FQWE el Aol g
ke 7ML Que Hastdrh
a# e 2
& JAV7AZF AT
AA Zar AsHLHp]. =3 BEdAT
#7F NNAREFLATIE 3
< 3239 k, = 0601, Qu = 10558 HolE
900 CollA 443 ZAo HAFY 2AzxAOE

goE.

e J o

62 T T T T T
o 1066
®\
@
I o Fiod
» a
—o—Q,
/ L 1020
jm)
60-|
(=%
22 I 1000 E'Q
| os0
of & |oco
58 . ; T T T
360 880 900 920 940 960

Temperature [ C]

a8 5 Adexd w2 ANHe A7 AZA
F&kp)ek 714 A FZ A (Qm).

Fig. 5. Electromechanical coupling factor(k,) and
Mechanicla  quality  factor(Qm)  of
specimens as a function of sintering
temperature.
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Fig. 7. P-E hysteresis curve

function of sintering temperature.
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Table 1. Physical characteristics of specimens.
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