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Development of a Piezoelectric Bimorph Device

Nobuo KIMURA
Tomoichi KOIKE
Yoshio TAMURA
Masayuki KUDOU
Naomichi SAKAI

We have developed a piezoelectric bimorph device as an actuator which is expected to have many applica-

tions, due to low energy consumption, low electromagnetic noise, and high-speed response. This paper is con-

cerned with the bimorph device which was manufactured using a thick film joining technique, the use of

selected materials, and improvement of various characteristics.
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Fig. 1 Structure of a Piezoelectric multimorph.
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Fig. 2 Structure of a Piezoelectric Bimorph.
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Fig. 3 Flow Sheet of Fabrication Process of the
Piezoelectric Bimorph.
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Table 1 Piezoelectric constants of ceramics for the
bimorph.

Item Symbol (Unit) TBA-11 | TBA-12
Relative - eq3T /e 4400 | 2200
Dielectric
constant
Dielectric tan ¢ (%) 1.4 1.4
Loss
Electro k31 0.35 0.37
Mechanical k33 0.70 0.71
Coupling
Coefficent
Piezoelectric | d31 (X107 2 m/V) —250| —200
Strain das ( " ) 610 450
Constant
Voltage ga1 (X103 V-m/N) —6.9|—10.0
Output a3 ( n ) 14. 8 23.5
Coefficisnt
Mechanical Qn 60 40
Quality
Facter
Frequency N3 (Hz-m) 1470 1480
Constants Nz (7 ) 1390 1310
Curie T.(°C) 172 292
Point
Elastic Y33 (X101 N/m?) 5.5 4.8
Constant Yii( " ) 6.9 7.0
Apparent p (g/cm3) 7.8 7.4
Density
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Fig. 9 Relations between Dispasement and Block-
ing Force varied in Lengths of the
Piezoelectric Bimorph.
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