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Acoustic Characteristics of Compound Sound Absorption

Structures of Perforated Plates with Abrupt Cross-Section
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Abstract: In view of the shortage of marine noise absorbing components, a composite sound absorbing
structure, which consists of an abrupt cross-section perforating plate, melamine perforating material and air layer
in series was proposed by combining variable section perforating plate and porous material. The acoustic model
recurrence formula was established for the proposed sound absorption structure, and then the sound absorption
coefficient was derived. The correctness of the theoretical model was verified by impedance tube test and finite
element simulation. By comparing the sound absorption coefficients of different structures, it was shown that fill-
ing the back cavity of the perforated plate with porous material could make the sound absorption structure ob-
tain better low-frequency broadband sound absorption effect. The sound pressure and energy dissipation density
of different sound absorption structures were simulated to clarify the sound absorption mechanism of the sound
absorption structures. The eight-unit series and parallel sound absorption structure was further optimized based
on the multi-element coupling design method, and the continuous quasi-perfect sound absorption in the fre-

quency band of 800-1900 Hz and 610-1900 Hz was realized.
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Fig.1 Structures of perforated plates with abrupt cross-section and its equivalent cross-sectional diagram
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Fig.2 Abrupt cross section perforated plate-melamine complex sound absorption structure
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Fig.5 Simulation model Fig.6 Theoretical, simulation and experimental results
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Fig.9 Acoustic dissipation density distribution
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