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Abstract: Pentamode metamaterial (PM) is a kind of artificial microstructure with a solid structure and the characteristic
of “fluid”. Due to the better uncoupling property of compressional and shear waves, lower filling rate, multitudinous lattice
structures and more adjustable parameters, it has potential

N applications in acoustic wave regulation fields, such as
Wim B 2020-07-02  {EEIHH: 2020-10-08 acoustic/elastic wave cloak, acoustic waveguide and acous-
EEUWH: EEAARRESREN A (52003076) ; WHH &% tic metasurface. The PM composed of elemental materials

2R AR H 314 (20A140008 ) 5 T B ol K2 can be regarded as a Bragg scattering phononic crystal,

ERRAAF AW H (31401120) whose operating frequency is in a high-frequency range.
e, K. B 1988 4EA: . mIEE However, there are few studies focusing on the PM which

Email: cxcai2018@ haut, edu. en regulated the low-frequency acoustic waves. In this paper,

the low-frequency acoustic wave tuning methods and re-
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search progress of locally resonant PMs are introduced in
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three aspects. Firstly, the basic concepts and research progress of PMs are expounded. Secondly, the designing and numeri-

cal calculation process of locally resonant PMs, band structure and phononic band gaps (PBGs) control methods, sample

processing and testing methods are introduced in detail. Finally, the scientific and engineering problems that need to be

solved urgently in the research of locally resonant PMs are analyzed and discussed. By this way, it is expected to provide a

reference for the research and engineering applications of PMs in the field of low-frequency acoustic control.

Key words: pentamode metamaterials; locally resonant; low-frequency acoustics; finite element method; composite

material ; artificial additive manufacturing
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Table 1 Materials combinations of the four samples
Samples Material A Material B
S1 Polymer Silicon rubber
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Table 2 Mass density p , Young’s modulus E and Poisson ratio v

of the materials

Materials p/(kg - m™) E/GPa v
Polymer 1190 3 0.4
Lead solid 11 600 40. 826 0.37
Aluminum 2700 71.7 0.33
Photosensitive resin 1160 2.46 0.23
Silicon rubber 1300 0.1175x107° 0.47
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