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Abstract : In order to reveal the sound insulation mechanism of the local resonance membrane materials, the acoustic-
vibration coupling model of the membrane and mass block was established. The analytical solution of the coupling equation
was derived based on the acoustic reflection theory and the modal superposition method. The analytical solution, finite
element analysis and experimental results are compared one another to verify the correctness and validity of the calculation
method. Based on this, the influence of structural vibration on sound insulation performance is analyzed, and the influence
rule of structural parameter changes on low frequency sound insulation performance is obtained. The research shows that: (1)
The structure with semi-circular symmetric mass blocks attached to the rectangular membrane has a good sub-wavelength
sound insulation capability, and the sound insulation frequency band is 240 - 460 Hz; (2) When the membrane and the mass
vibrate in the opposite direction, the sound radiation of the overall structure is reduced, and the sound insulation performance
is enhanced; (3) Reducing the membrane thickness and prestress and increasing the distance between the symmetrical mass
blocks and the thickness of the mass blocks can cause the first sound insulation peak to move to low frequency side, so that
the low frequency sound insulation performance is enhanced. The research results may provide a theoretical basis for the
design of local resonance membrane materials.
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