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Abstract

This paper describes the characteristics of electricity generation using a piezoelectric element installed on a circular
plate subjected to harmonic point force. The excitation position deviates from the center of the plate to easily excite
non-axisymmetric vibration modes, which have the modal line passing through the central point of the plate. The
piezoelectric element is installed on the reverse side of the excitation and at the same position as the excitation. We also
consider that another piezoelectric element has a symmetric arrangement via the central point to the original position. In this
system, vibration energy is converted into electrical energy via electro-mechanical coupling between the plate vibration and
piezoelectric effect. The electricity generation characteristics are estimated experimentally from the electric power in the
electricity generation, the mechanical power supplied to the plate, and the electricity generation efficiency which is derived
from the ratio of both powers. In particular, the electricity generation characteristics of one piezoelectric element are
compared with those of two elements in the non-axisymmetric vibrator modes. As a result, the higher order mode is better
than the lower order mode in the electricity generation efficiency, being smaller than the lower order mode in the electric
power because of the complication of the modal shape in the higher order.
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2. Load cell 7. FFT analyzer = R« = Rl

3. Acceleration sensor 8. Piezoelectric element ?

4. Condenser microphone 9. Power meter [ [
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Fig.2 Modal shape.
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Fig.3 Periodic force at excitation position as function of

excitation frequency (1 element).
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Fig.4 Acceleration of plate vibration as function of

excitation frequency (1 element).
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Fig.5 Electricity generation efficiency as function of

excitation frequency (1 element).
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Fig.6 Electricity generation characteristics for varying

excitation force at (0,0) mode.
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Fig.7 Electricity generation characteristics for varying

excitation force at (1,0) mode.
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Fig.8 Electricity generation characteristics for varying

excitation force at (2,0) mode.
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