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ABSTRACT: In this study, we use 1:1, 1:2, and 1:4 scale zig-zag shape acoustic metamaterial structure to achieve
broad and effective sound blocking at the subwavelength scale. The SPL(Sound Pressure Level) results show that
the SPL loss of the scaled metamaterial slab in series is a superposition of individual SPL losses. Also, we show
that the metamaterial tailors the material properties to achieve high impedance and high refractive index using
effective medium theory. Our results show that broad and effective sound blocking is possible at the
subwavelength scale just by scaling acoustic metamaterial.
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Fig. 1. Scaled identical unit cell acoustic metamaterial
structure in series. The dimensions of the structures
ae/=11cm f=01cm w=06cm a =1 cm Perfectly
matched boundary layer condition was applied at B-B'.
Periodic conditions were applied along lines A-B
and A'B". The material in dark grey color is aluminum
and the material in white is air. Acoustic structure
boundary exists between the two.
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Table. 1. Material properties of the structure (Aluminum)
and the medium (Air) using in this study.

Aluminum Air
Speed of

. . Young’s
Density | Poisson’s &
modulus

. d
(kg/m3) ratio (Pa) (kg/m3) E?}?s)

70 x 10°| 129 330
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Fig. 2. Predicted the transmission charasteristics
across the individual scaled slabs (1:1, 1:2, and 1:4).
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Fig. 3. Predicted SPL for the up-stream, top gap,
bottom gap and down-stream of the acoustic
metamaterial structure in series.
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Fig. 5. Comparison between the SPL for the acoustic
metamateral and corresponding effective medium.
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