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Piezoelectric Properties of PZW-PMN-PZT Low Loss Multilayer Actuator
according to the Number of Multilayer using Pure Ag Internal Electrode

Fxe's oy, oldst!
(Juhyun Yoo'?, Kabsoo Lee', and liha Lee')

Abstract

In this paper, in order to develop low loss multilayer actuator, piezoelectric properties of
PZW-PMN-PZT multilayer actuator sintered at 900 C low temperature were investigated according to
the number of multilayer. The multilayer actuator was fabricated using tape casting method and used
pure Ag internal electrode. The density above 8.0 g/cm3 was obtained at all specimens. With
increasing number of multilayer, effective electromechanical coupling factor(kesr) was increased. Kes of
multilayer actuator shows the maximum value of 0283 at 11 layers actuator. However, effective
mechanical quality factor(Qm’) was decreased according to the increase of number of multilayer. The
Qm’ of multilayer actuator showed the maximum value of 920 at 5 layers actuator.
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Fig. 1. Structure of multilayer actuator.
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Fig. 2. Microstructure(a) and XRD pattern(b) of

PZW-PMN-PZT ceramics.
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Table 1. Physical properties of our composition
and other researcher’s composition.
Sintering Density Dielectric d:
Sample no: temp.[C] [g/cm’] constant ke am [pCs/le
A 900 778 1400 0.563 1201 333
B 900 = = 0.560 1042 350
¢ 950 78 = 0610 800 340
D 995 = = 0.600 1910 256
E 1020 - - 0590 1551 309
AZE AE ol dAFclolEl Azl AHE-E Azt
o] EAolx, AF BYH EZXe FHIo tE
AFAE] AR Aead Az BYL
Uehd Rolth,

B:Pb(Zr,Ti)O3-Pb(Zn,Ni)1/sNbg/s03[ 7]
C:Pb(Sc12Nbi2)03-PbTi0s[8],D:Pb (Mgys
Nbz/3)03-Pb(Zn1/3Nbz/3) O3-Pb(Zro.52Ti0.48) 03[ 9],
E:Pb(Zr, T1)O3-Pb(FessW1/3)O3-Pb(Mni/sNbz/3) O3
[10].
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Fig. 3. SEM photograph of multilayer actuator

as a function of the number of multilayer.
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Fig. 6. Effective mechanical quality factor(Qm’)
according to the the number of
multilayer.
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Table 2. Physical properties of multilayer actuator
according to the number of multilayer.

Sintering Density

temp.[C] Layer Feferil Keft Qm
5 8.04 0.277 920
7 8.07 0.279 890
900
9 8.07 0.279 886
11 8.09 0.283 872
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