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Vibration Characteristics of Piezoelectric Stack Transducers
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ABSTRACT

The paper deals with the vibration characteristics of the stack transducers made of piezoelectric
discs with different radius. Natural frequencies of the stack transducers were evaluated by finite-ele-
ment analysis. The natural frequencies of the analysis results were compared with those of each pie-
zoelectric disc, and their relations were investigated.
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Fig. 2 Schematic diagram of a stack transducer
made of piezoelectric discs

Table 1 Sizes and materials of piezoelectric discs

specimen diameter | thickness material
P (mm) (mm)
A 24.8 2.05
PZT-4
B 27.8 2.05
10°
& 10°
=
: |
=]
2 10°
(o}
g / K
8 10° \ N
8 \ \/ \/
e)
[
Qo
£ 10°
|
10"
0 100 200 300 400
Frequency (kHz)
(@) specimen A
10°

=
(e}
(S

Impedance Amplitude (k)
= =
ON Ow

=
o
N

100 200 300
Frequency (kHz)

(b) specimen B

400

Fig. 3 Impedance curves of the piezoelectric discs
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Table 2 Natural frequencies of the piezoelectric

discs
) natural frequency (kHz)
specimen
1st 2nd 3rd
A 91.0 236 369
B 81.4 212 336
3. ®% vialo AE S4
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Fig. 4 Impedance curves of the piezoelectric stack

transducer
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Fig. 5 Displacement amplitude of the piezoelectric
stack transducer

Table 3 Natural frequencies of the piezoelectric
stack transducer

mode 1 2 3 4 5) 6 7

natural
frequency | 36
(kHz)
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