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Piezoelectric Properties of PbTiOs System Ceramics for Hydrophone

ooE g og
(Joo-Hyun Yoo - Jae-Il Hong)

Abstract - In this study, to improve sintering condition, anisotropic properties(ky/k,) of electromechanical coupling coefficient,
and piezoelectric constant dn and gn,MnO, impurity was added to the(PboCaozn)[(CorsWy2)aosTios)Os ceramics for application
to hydrophone devices. Electromechanical coupling coefficients of the specimen with 15[mol%] MnO; sintered at 1150C were
k=492 and k, ~ 0, which exibited the highest value in piezoelectric anisotropic properties(kt/kp). Without relations with
sintering temperature, the highest value of hydrostatic piezoelectric constant dn & gn were shown at the specimen with 1.5
[mol%] MnO;. Accordingly, the best addition amount of MnO» was 15 [mol%] and proper sintering temperature was 1150C.
Hydrostatic piezoelectric constant values of dy=64.52[10"°C/N], g,=35.92[10 *Vi/N] in the above condition were effectiely

extended for hydrophone applications.
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Fig.3.1 Variation of relative permittivity with MnO. addit-
ive and sintering temperature
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Fig. 3.2 Variation of electromechanical coupling factor
k. with MnQ, additive and sintering temperature
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Table 3.1 Piezoelectric constant of specimens with MnO;
additive and sintering tempeature
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2% | 0°ON | 07N | 0*VmN] | 0°3ViN] | 110 %OND | [0V
HI-0 | -285 32 -152 | 1702 | 2630 | 1416
HI-1| -174 18 08 | 911 | 145 | 3%

HI-2 | -163 2% 077 | 1234 | 2714 | 108
HI-3 | -233 56 -112 | 2700 | 5L | 476
HI-4 | -618 58 302 | B3 | HM | 2R
HI-5 | -58 45 290 | 24 | B | 166
H2-0 | -342 8 -208 | 2843 | 4116 | 2437
H2-1 | -121 4 063 | 28 | 4158 | 2162
H2-2 | -085 63 -047 | UM | 6L | BX
H-3| -14 67 -069 | 3730 | 64532 | BR
H2-4 | -366 63 =200 | 3447 | 5568 | 3047
He-5 | 422 54 221 | 203 | 4556 | 2449
H3-0 | -320 %5 -190 | 2671 | 3860 | 201
H3-1| -152 14 -093 | 888 | 10% | 672
H3-2 | -157 B4 1 0% @ BB | 606 | 6%
H3-3| -165 | 68 | -l 4188 | 6470 | 98
H3-4 | 3% | & 218 | 8 | 5790 | B
H3-5 | -306 52 0 -185 ¢ 3137 | 4688 | 267
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Fig. 3.4 Variation of piezoelectric constant dx with MnO:
additive and sintering temperature
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Fig. 3.5 Variation of hydrostatic piezoelectric constant dn
with MnO» additive and sintering temperature
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Fig. 3.6 Variation of hydrostatic piezoelectric constant gn
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