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Design of Low Frequency Flat Speaker by Piezofilm
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ABSTRACT

. In this study, experimental verification of performance of flat speaker has been conducted. The piezofilm
(PVDF) actuator has been designed to prevent the distortion of sound and make the frequency response of
radiated sound flat. The electrode pattern of piezofilm actuator is optimized to satisfy the design objective.
The formulation of design method is based on the coupled finite element and boundary element method and
electrode pattern is optimized by genetic algorithm. The flat speaker with optimized piezofilm actuator has
been manufactured. The sound pressure level at the distance of 50cm is measured using microphone and

compared with the result of numerical simulation.
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Diaphragm : [0,] Graphite Epoxy

Fig 1. flat speaker & B3
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Mode 8,9

Mode 4

Fig 2. Frequency response in the case of the piezofilm
actuator with fully covered electrode
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Fig 3. Frequency response by the designed acturator
(mode 1 wanted, mode 4 unwanted)
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Fig 4. Frequency response by the designed acturator
{mode 1 wanted, mode 4,6 unwanted)

Fig 5. The optimal electrode pattern of piezofilm acutator
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Fig 6. Frequency response by the optimal piezofilm
actuator (mode 1 wanted, mode 4,6,8,9 unwanted)
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Fig 7. Configuration of Experimental instrument
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Fig 8. Comparison between experimental and numerical
simulation
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