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Design and FEM Analysis of Unipoled Disk-type Piezoelectric Transformer
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Abstract

Unipoled piezoelectric transformers were designed with different input and output area ratios.

The voltage step-up ratio

increased proportionally with

increasing the input area. The

piezoelectric transformers operated in each transformer’s resonance vibration mode. In this paper,

ANSYS(FEM program) was used for analysing piezoelectric transformers. We compared with

analysis and experimental results. The voltage step-up ratio showed maximum value in output

area of small size. Output characteristics of piezoelectric transformers with various size were

simulated. The result of analysis showed 2~7 times higher voltage step-up ratio than a

experiment result.
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Fig.l1 Structure of piezoelectric transformer with
single polarization along the thickness.
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Table 1. Material constants of APC841.

Properties Value
Dielectric constant /883(3) 1350
ka 0.33
Coupling factors ks 0.68
kp 0.60
Piezoelectric dai | -109(10™%C/N)
coefficient dz | 275(10"°C/N)
Mechanical quality .. © 1400
factor

Table 2. Dimensional specifications of piezoelec-

tric transformers.

PT1 | PT2 | PT3 | PT4

X (mm) 8 12 ] 16 | 20
Y (mm) 4 8 12 16
Input/Output
area ratio 309|647 | 21 | 062
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Fig.2 Measured input admittance versus
frequency in the 1st radial exten—
sional vibration mode.
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Fig.3 Analyzed piezoelecric transformer.
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Fig.4 Voltage step—up ratio as a function of fre
-quency at measured and analysis(PT1)
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Fig,h Voltage step—up ratio as a function of fre
—~quency at measured and analysis(PT2)
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Fig6 Voltage step-up ratio as a function of fre
-quency at measured and analysis(PT3)
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Fig.7 Voltage step—up ratio as a function of fre
—quency at measured and analysis(PT4)
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Fig.8 Output Voltage as a function of Input Vol

—tage.
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