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Abstract: Acoustic metamaterials have attracted widespread attention due to their significant research significance and application
value in the field of noise reduction technology in China. This study utilized flexible material technology to design and implement a
flexible Helmholtz resonant cavity with an elastic thin film top, and further combined it with piezoelectric materials to construct a
flexible piezoelectric acoustic metamaterial with dual local resonance effects. Establish an acoustic model using COMSOL
Multiphysics simulation software and conduct finite element analysis under different driving voltage conditions. The simulation results
show that under plane wave irradiation, the acoustic metamaterial exhibits significant dual local resonance characteristics, and its
transfer function curve presents two significant resonance peaks. During the process of voltage changing from 0V to 200V, the
frequency of the resonance peak transitions from 734Hz to 838Hz, with a frequency offset of 104Hz, achieving effective control of
mid to low frequency noise. In addition, an acoustic performance experimental platform for piezoelectric acoustic metamaterials was
established to verify the accuracy and reliability of simulation results. The experimental results confirmed that the designed
piezoelectric acoustic metamaterial indeed exhibits dual local resonance effect, and its transfer function curve is highly consistent with
the simulation prediction.
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