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Abstract: Acoustic metamaterials are artificially fabricated materials. Because their structural unit sizes are smaller
than the acoustic wavelength, they exhibit exotic characteristics beyond those found in nature, which expand acoustic
materials and their application fields. In this article, the main advances in the research of acoustic metamaterials are
reviewed, including the realization of negative effective acoustic parameters which provide possibilities to research the
special nature of the acoustics. An overview is given for the development of the acoustic cloak, and discusses the possi-
ble development of acoustic metamaterials.
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Figure 1. The physical model of a type of acoustic metamaterials
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Figure 2. Dynamic effective mass density for one unit cell of the
local resonant sonic material
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Figure 3. The structure of locally resonant sonic materialst®
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Figure 4. (a) Typical sample structure of the membrane-type
acoustic metamaterial; (b) The effective dynamic mass of the
membrane-type acoustic metamaterial™!
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Figure 5. (a) The sample of the dark acoustic metamaterials; (b)
The measured absorption coefficient*
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Figure 6. 1D representative mass-spring model™**!
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Figure 7. A new class of acoustic metamaterials consisting of
arrays of subwavelength Helmholtz resonators (a); The calculated
effective bulk modulus (b)*
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Figure 8. (a) The negative density structure with an array of thin
membranes; (b) The negative modulus structure with an array of
side holes; (c) The composite structure consisting of interspaced
membranes and side holes, which exhibits acoustic double
negativity™®
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Figure 9. A unit cell of the elastic metamaterial®?
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Figure 10. The configuration of the acoustic cylindrical cloak
synthesized by an acoustic transmission line*!
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Figure 11. A class of two-dimensional acoustic cloaking coatings in
i34
air
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Figure 12. The effect of the acoustic signature reduced by
the acoustic ground cloak®™
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