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Abstract; A low-frequency broadband synergistic coupling mechanism of membrane-type
metamaterials with high efficiency absorption is proposed to solve the problem that traditional
materials are difficult to effectively control low-frequency noise. This kind of membrane-type
metamaterials consists of multiple units, each unit is composed of two aluminum platelets, and
each platelet is fastened on a piece of silicone membrane above an air cavity. Finite element
software COMSOL Multiphysics 5.3 is used to calculate the absorption characteristics to
determine the structure size and material parameters of the cell. Then the vibration mode and
mechanism are analyzed by two cells to solve the narrow band. The influence of typical structural
parameters on synergetic coupling mechanism and absorption characteristics is discussed. The
broadband sound absorption in the whole frequency range is realized via synergetic coupling of
multiple units. The simulations show that the absorption peaks of units can be staggered with
each other via synergetic coupling of multiple units, so that the absorption coefficient of this

structure is evenly distributed in the whole low frequency range, and the continuous broadband in
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the range of 200-1 000 Hz is obtained. The average absorption coefficient is about 80% , and an

excellent absorption performance of low-frequency broadband is achieved. Thus a new idea for the

design of acoustic metamaterials with low-frequency broadband absorption is presented.

Keywords: acoustic metamaterials; broadband sound absorption; synergistic coupling
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