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Study on novel sound absorbing material using acoustic metamaterial
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In this study, some micro-periodic structures using naturally occurring
crystal structures and simple resonators as unit cells were designed. Their sound absorption
characteristics at normal incidence were investigated by finite element analysis and experimental
investigation of 3D-printed objects. The results suggest that parameter tuning of the unit cells
enables various sound absorption characteristics. It is also found that a resonator-type unit cell
with grids have stable and high sound absorption for low- and middle-frequency ranges. These
findings suggest that the proposed structures lead to a good sound absorber with the desired
characteristics depending on the situation.
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SC B1S2 | SC _B25§4 BCC BlSZ‘BCC B254 FCC Diamond

Simple cubic Body centered cubic Face centered cubic Diamond

Solid domain

Fluid domain

Atoms diameter [mm] 2 4 2 4 2 2
Bonds diameter [mm] 1 2 1 2 1 1
Porosity @ [-] 0.91 0.64 0.81 0.34 0.74 0.7
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6.5| 045{ 0.65
Unit cell size (x) 10 mm * (y) 10 mmx (z) 10 mm
Neck size 0.25 mm 1.5 mm
Grid position (x) | 0.1 mm | 0.24 mm
Wall thickness 0.25 mm
Cavity size (x) 9.75 mm x (¥) 9.5 mmx (z) 9.5 mm (x) 8.5 mm x (¥) 9.5 mmx (z) 9.5 mm
Porosity [-] 0.8807 0.8806 0.8804 0.7751 0.7737
Aperture ratio [-] 0.031 0.024 0.013 0.053 0.011
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