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Piezoelectric bone-conduction hearing device with elastic support
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Abstract: A novel circular piezoelectric bone-conduction hearing device with a leaf spring support was
proposed to improve its lower-frequency response performance. The equivalent dynamic system con-
taining a support spring and a piezoelectric vibrator was analyzed theoretically by building the dynam-
ic-model of the hearing device. The structure of the support spring was designed after selecting an op-
timum spring with the thickness of 0. 9 mm as the support element. A prototype of piezoelectric bone-
conduction hearing device was developed and the test system was built. The experimental test on am-
plitude-frequency characteristics and loudness-frequency characteristics were conducted. The results
show that the maximum response amplitude of the piezoelectric system has reached up to 22. 21 pm at
550 Hz. Furthermore, the loudness of the hearing device is between 60 dB and 70 dB in the low-fre-

quency region, and that is stabilized at about 80 dB in the high-frequency region. The noise of the de-
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vice is within a basically reasonable level of 35 —40 dB at one meter away. It concludes that the re-

sponse amplitude of the hearing device is larger in the low-frequency region; the loudness of the device

basically meets the requirements of the wearers with a smaller noise.

Key words: flexible support;bone conduction hearing device; piezoelectric hearing device;natural fre-

quency
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Fig. 1 Structure diagram of hearing device
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Fig. 2 Dynamical model of hearing device
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Fig. 3 Structure diagram of circular plate spring
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Fig.4 Physical map of sheet-spring-elasticity test set
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Fig. 8 Test system of hearing device
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