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Aging Phenomena of Multilayered PMN-PZT Ceramic Actuator
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Abstract

Aging phenomena of 0.2PMN-0.8PZT multilayered ceramic actuators(MCA) have been investigated at
the room temperature. The piezoelectric materials were synthesized as conventional ceramic process,
and MCA were fabricatedby tape casting methods. The crystalline structures and lattice parameters
were investigated by X-ray diffraction analysis, showing the structure was tletragonal and ¢/a was
about 1.01. And, the effective electromechanical coupling coefficient keff and pseudo- piezoclectric
constant dywere measured. Variable unipolar electric fields, 2~4 kV/mm, were applicd to MCA to
investigate the aging characteristics. After 2 kV/mm unipolar electric ficld, kelf and dy were 0.454 and
4.44 respectively. The measured and simulated values using for aging phenomena analysis, had a good
fit to the linear logarithmic stretched exponential law.
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E 1. 0.2PMN-0.8PZT MCA¢9] AAAb= ast c.
Table 1. Lattice parameters ¢ and a of 02
PMN-0.8PZT multilayer ceramic actuator.
Unpoled |Poled fresh|Poled Aged
fresh MCA| MCA MCA
Lattice
parameter,| 4.377 A 438 A 4377 A
C
Lattice
parameter,| 4334 A 4352 A 4347 A
a
c/a 1.010 1.008 1.007
C. .- 1 1
cos6 % =A-cos? 6(— +—)
C, sin@ 0 (1)
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Table 2. Resonance frequency, anti-resonance fre
quency, and pseudo-piezoelectric cons
tant dss ol poled MCA.
Cycling 0 | 54x10°|7.03x10°|1.18x10°
number
resonant
frequency . ) o
i 286 303 303 303
[kllz]
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321 325 319 319
I
[kliz]
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