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Effect of Thermal Aging in PMN-PZT Ceramics

Gae-Myoung Lee’

ABSTRACT

Two types of Pb(Mn;3Nbz:3)O3+PZT ceramics had been fabricated by hot-pressing method.
One had coarse grain and the other had fine grain due to Cr:0; addition. These specimen were
poled by applying the DC electric field in various steps. The effects of thermal aging on their
piezoelectric characteristics and temperature stability of the frequency were investigated. The
results are as follows. Change rates of piezoelectric characteristics by thermal aging in

small-grain size specimens were greater than

in large-grain size specimens. And only

small-grain size specimens could have been better frequency temperature stability through

thermal aging.
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Table 1 Comparison of characteristics of spec-
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PMN-PZT PMN-PZT +
03[wt%] Cry0s
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Table 2 The effects of thermal aging on piezoelectric characteristics of small-grain size specimens

and large-grain size specimens.

symbol Poling Intensity & tand ko[%) Q Ry [Q]

[kv/cm] B A B A B A B A B A
Cl % 7954 | 8123 | 00040 | 0.0055 | 3830 | 3350 | 1677 | 1019 | 2.77 | 52
C2 30 8015 | 8135 | 0.0040 | 0.0048 | 40.10 | 3500 | 1613 | 1111 | 242 | 45
a3 3B 7789 | 8004 | 0.0041 | 0.0048 | 41.80 | 3580 | 1375 | 1336 | 251 | 34
C4 40 760.7 | 796.1 | 0.0057 | 00054 | 3760 | 26.10 | 1484 | 1258 | 3.28 | 8.2
T1 25 7545 | 7605 | 0.0016 | 0.0015 | 2940 | 2840 | 2238 | 1971 | 290 | 4.0
T2 35 786.1 | 7814 | 0.0014 | 0.0016 | 3030 | 27.40 | 2291 | 2397 | 285 | 36
T3 45 7150 | 7246 | 00018 | 0.0017 | 3600 | 3530 | 239 | 1451 [21.80 ; 40

B:Before thermal aging A:After thermal aging, Ro is resistivity at resonant frequency of contour vibration
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thermal aging)
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Fig. 3 Electromechanical coupling factor k, of
thermally aged and not normally aged
specimen  (BiBefore thermal aging,
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Table 3 The effects of thermal aging on fre-
quency temperature stability of
small-grain  size specimens and
large-grain size specimens.

< unit : ppm/T >

C1 |C2 |C3 C4 Tt T2 T3

f,9|Bi 37.1{185|37.01-18.0~19.1|88.7 |886 373
R

A% A, 2771217276 303 |106.2 |106.0 |28.0
fo| B |175/173/00 | -180 [513 (513 [177
e
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