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ABSTRACT
Two types of Pb(Mn ;3Nb,;3)03+FPZT ceramics had

been fabricated by hot-pressing method. One had carse
67203

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.
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Fig. 1. Fabrication process of specimen.
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Table 1. Comparison of two kinds of specimen
with different composition.

PMN-PZT | PMN-PZT |
i +0.3[wt%]
waﬁ;'ahty 1.0290 10246
Grain size
12.10 2.07
[zm]
Coercive Electric
Field {kV/cm] 1481 1411
Saturation
Remanent
Polatization 92 841
| (KC/cm?)
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Table 2. Change of the charateristics of specimen by thermal aging

symbol | Poling Intensity | & tand kal %61 Qb Ro [2]
[kv/cm] B |A B 1A B [A |B J|]A |B |4
Cl 25 7954 1812.3 10.0040 0.0055{38.30 13350 |1677 (1019 277 b2
ce 30 2015 18135 10.0040(0.0048(40.10 {35.00 1613 (1111 242 45
C3 35 7785 |800.4 10.004110.0048141.80 13580 1375 |1336 251 |34
C4 40 769.7 17561 |0.005710.0054.37.60 (2610 1484 1258 |328 (B2
T1 25 7545 17605 i0.0016(0.0015/29.40 2840 12238 1971 (290 {4.0
T2 35 786.1 17814 10.0014]|0.0016(30.30 2740 (2291 12397 28 36
T3 45 7150 (7246 0.0018|0,0017(36.00 |35.30 (239 {1451 ;218040
B : Before poling A @ After poling

Ro is resistivity at resonmant frequency of contour vibration
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Table 3. Comparison in temperature stability of 700 I ]
20 30 40 50

thermally aged and not thermally aged specimen
< unit : ppm >

Cl |C2|C3 C4 T1 | T2 | T3
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Fig. 2. Relative permittivity of thermally aged and not

thermally aged specimen.
( Bi ! Before thermal aging,

Ai ! After thermal aging )
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Fig. 3. Electromechanical coupling factor ko of thermally
aged and not thermally aged specimen.

{ Bi : Before thermal aging, Ai: After thermal aging )
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Fig. 4. tanb of thermally aged and not thermally aged
specimen,

( Bi : Before thermal aging, Ai @ After thermal aging )
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Fig. 5. Mechanical quality factor Q, of thermally aged
and not thermally aged specimen.

( Bi : Before thermal aging, Ai @ After thermal aging )
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Temperature Coefficient [ppm]
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Fig. 6. Temperature coefficient of resonant frequency of
thermally aged and not thermally aged specimen,

( Bi : Before thermal aging, Ai : After thermal aging )
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Fig. 7. Temperature coefficient of antiresonant frequency

of thermally aged and not thermally aged specimen.

( Bi : Before thermal aging, At : After thermal aging )
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