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Design and simulation of local resonance acoustic metamaterial

for automotive roof vibration reduction
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Abstract: Automobile roof vibration reduction is one of the main ways to control the harm of
automobile interior noise, but the selection of traditional noise reduction materials seriously
affects its effectiveness. Acoustic metamaterials provide new ideas for solving the problem of
automobile interior noise with their good vibration reduction effect. This paper designs a spi-
ral acoustic metamaterial unit cell structure, determines the geometric and material parame-
ters of the unit cell, and obtains a finite element model of the resonant element group
through mirror processing of the unit cell model. Simulation results show that the resonant
element group achieves vibration reduction effect at around 35 Hz. Simulation experiments
are conducted on the finite element model of the simplified automobile roof, and the results
show that the acoustic metamaterial designed in this paper has good vibration reduction
effect.
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