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Development of a Piezoelectric Bimorph

Element for Piezoelectric Pumps
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Hideto KURAMOCHI

We have developed a piezoelectric bimorph element for piezoelectric pumps. The characteristics of the

pumps are dependent on the structure of the bimorphs as well as the properties of the piezoelectric materials

used. The performance of the pumps can be much improved by a proper combination of selected thickness

and properties of piezoelectric ceramics.
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@ Check valve
® Displacement

Fig. 1

@ Piezoelectric bimorph
@ Elastic mold

Structure of piezoelectric pump.
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Fig. 2 Structure of piezoelectric bimorph (Parallel
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Fig. 3 Schematic diagram of a bimorph for the pump.

Table 1 Characteristics of ordinary bimorph and
pump
-El_e;amics Thickness 300 um
Displacement 188 um
Bimorph | Maximum blocking force 625 gf
Current 23.0 mA )
Flow rate 600 m/min.
Pump | Delivery pressure 0.28 kgf/cm?
Current 22.0 mA
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Fig. 4 Relation between the characteristics of bimorph, pump and
thickness of the piezoelectric ceramics.
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Fig. 5 Relation between the displacement of a
mold and pressure of the pump.
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Fig. 6 Relation between displacement and block-
ing force of the bimorph.
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Fig. 7 Simulated relation between the displace-
ment and blocking force varying with
thickness of the bimorph.
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Fig. 8 Relation between the characteristics of a
pump and thickness of the piezoelectric
ceramics.
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Table 2 Properties of various piezoelectric materials

Material TBA-11 | TBA-20
. electri
Relative dielectric constant 4700 4100
e33/€g (-]
Dielectric loss 9.7 55
tan & (%] ' '
Coupling facter —] 0.57 0.61
kp
M ; .
echanical quality facter 50 50
Qm -]
Curie point
160 165
Tc [°C]

Table 3 Characteristics of bimorphs from dif-
ferent piezoelectric materials

Piezoelectric material TBA-11| TBA-20

Thickness of ceramics [um] 600 600 | 560

Capacitance [(nF] 210 180 | 215
Dielectric loss [%] 2.1 | 2.1] 2.2
Displacement [um] 150 137 | 161

Maximum blocking force [gf] 1900 | 1880 | 1800

Current [mA]| 24.6 |18.021.0
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