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Application of phononic crystal structure in power ultrasonic transducer

HU Liging LIN Shuyu
(Shaanxi Key Laboratory of Ultrasonics, Institute of Applied Acoustics, Shaanxi Normal University, Xi’an 710119, China)

Abstract: A two-dimensional phononic crystal structure model is proposed and applied in power ultrasonic
transducer with large transverse dimensions in this paper, which avoids the influence of coupling vibration
on the transducer and optimizes its performance. Firstly, the front cover plate with cylindrical hole of quasi-
periodic structure is designed, then the influence of the radius and height of the scatterer on the resonant
frequency and band gap of the phononic crystal structure is studied. The research shows that with the increase
of the radius and height of the scatterer, the resonant frequency of the transducer is changed accordingly, and
the band gap range is also changed. The resonant frequency of the transducer can be adjusted to be within the
band range of the phononic crystal, which can effectively suppress the transverse vibration of the transducer.
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Fig. 1 Cross section of two-dimensional phononic

crystal and primitive cell
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Fig. 2 Traditional sandwich transducer model and

sandwiched transducer based on two-dimensional

phononic crystal structure model
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Fig. 4 Resonant frequency of sandwich transducers
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