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Simulation and test of three-frequency piezoelectric

bone conduction hearing device
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Abstract: A three-frequency piezoelectric bone conduction hearing aid device was proposed. The device
adopts three piezoelectric vibrators with different sizes to converse the electrical signals into audio
signals, which could adapt to a wide frequency range. The modal analysis and harmonic response
simulation analysis of the vibrators were conducted, the best modes and resonance frequencies of the
vibrators were selected, and their operating frequency bands were determined. A prototype for three-
frequency piezoelectric bone conduction hearing aid devices was designed and manufactured according
to the simulation results, and its amplitude-frequency characteristics and loudness were tested. The
experiments show that the maximum vibration amplitudes of the low-frequency, mid-frequency and
high-frequency piezoelectric vibrators are 86. 08 pm, 34.24 pm and 1.545 pum, respectively, and they

appear in their respective frequency bands. At their own response frequency band, every piezoelectric
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vibrator's loudness is largest and the maximun values are 69. 1 dB, 98. 3 dB and 117. 1 dB,

respectively. When three piezoelectric vibrators are working at their respective bands simultaneously,

the sound in each frequency band could obtain very good response, which broadens the sound response

frequency domain of the hearing device.

Key words: bone conduction hearing device;three-frequency type; piezoelectric vibrator; simulation
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Fig. 1 Support way of piezoelectric vibrator
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Tab.1 Dimension parameters of piezoelectric vibrator (mm)
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Fig. 2 Vibration modes of low-frequency vibrator
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Fig. 3 Harmonic distortion of low-frequency vibrator
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Fig. 4 Vibration mode of mid-frequency vibrator
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Fig. 5 Harmonic distortion of mid-frequency vibrator
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Fig. 7 Harmonic distortion of high-frequency vibrator
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Fig. 8 Diagram of device’s internal structure
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Fig. 13 Loudness test curves of prototype
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