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Abstract: On this paper, a circular unimorph-type piezoelectric transducer was proposed and studied. The
transducer was fabricated by attaching a circular-shaped PZT ceramic to a circular plate of brass and
output characteristics of the fabricated transducer were then analyzed and measured by changing driving
points where the mechanical vibrations were applied. Two conditions depending on the location of
vibration were respectively defined as a center forced model and an edge forced model. The resonance
frequency and output voltage of the models were simulated by using ANSYS, a FEM(finite element
method) program. Based on the results of the analyses, the vibration experiment was conducted and the
output characteristics then measured through measurement equipment. As a result, the maximum output
characteristics of two models were respectively generated at each resonance frequency and the resonance
frequency of the center forced model was lower than the edge forced model.
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Fig. 1. The shapes of the transducer depending on

location of the vibration. (a) Center forced model (b)

Edge forced model
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Table 1. Physical properties and size of the transducer.

Material B Densit; 8270
aterial rass ensi )
V| kg/m]
Young's 92
Elastic bod Radius 45 [mm]
body o mm Modulus [GPal
Poi 7
Thickness | 0.2 [mm] olssTm s 0.33
ratio
Material PZT4 Densit; 7700
aterial ensi )
Vo ke
Piezoelectric i Poisson’s
. Radius 25 [mm] . 0.34
Ceramic ratio
Thicknes 02 [mm] Constant 400
ickness .2 [mm
of dss [pC/N]

Table 2. Resonance frequencies of two model depending

on vibration conditions.

The models depending Resonance )
. B} ) Applied force
on location of vibration frequency
Center forced model 350 [Hz] Mag. : 0.1 [N]
Edges forced model 750 [Hz] Freq. : 10~ 800 [Hz]
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Fig. 2. Horizontal displacements depending on location

of the vibration.

Fig. 3. The fabricated circular type transducer.
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Fig. 4. Equipment for vibration experiment.
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Fig. 5. Impedance -characteristic curve of the edge

forced model.
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Fig. 7. Generating voltage characteristics of the edge

forced model.
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forced model.
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—a— Center forced model
—e— Edge forced model
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Fig. 9.

characteristics of two models.

Measurement of generating current

—a— Center forced model
—e— Edge forced model
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Fig. 10.

models.

Generating power characteristics of two
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