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A Study of Output Characteristics for the Generation Panel using
Unimorph Piezoelectric Element
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Abstract

The ability for energy harvesting via the piezoelectric effect was studied for a unimorph element

such as piezo buzzer. A simple equivalent circuit was proposed to predict the energy generated based

on the internal stress. Unimorphs with a metal-cavity were used as a driving device of the generation

panel. Both the AC open voltage and DC output voltage as a function of pressure period and number

of element were measured. For the unimorph generation circuit, DC output voltage varies with pressure

period, reaching a maximum value at 470u#. The maximum output voltage a according to load

resistance was measured at 1 MQ. Data analysis of the DC output voltage and time constant indicated

that number of piezoelectric element of optimum was 60~80. It was found that piezoelectric unimorph

has the possibility to be used as the driving element of the electric generation
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Fig. 1. Bending pattern of unimorph.
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Fig. 2. Displacement shape of unimorph.
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Fig. 3. Electric charge occurrence principle of

piezo element.
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Fig. 4. Equivalent circuits of piezo element (a)
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Fig. 5. Shape of unimorph piezo element.
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Table 1. Thickness and diameter of unimorph
piezo element.

Thickness (total) 0.55 mm
Thickness (ceramic) 0.1 mm
Diameter (total) 35 mm
Diameter (ceramic) 25 mm
Weight (total) 145 ¢

E 2 FUBZ gaade 4714 35

Table 2. Electrical constant of unimorph piezo

element.
p(kg/m’) 7800
da3(pC/N) 450
ds1(pC/N) -180
kt 0.48
ela 1750
Qm 80
or=
! |
[S— B
[ \
AdHA 2w

bl Al

a8 6. BF TRk
Fig. 6. Diagram of cavity structure.
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Fig. 7. Structure of generation panel.
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Fig. 9. Photograph of experiment system.
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