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Characteristics of wave propagation of vibro-acoustic metamaterials with
periodic piezoelectric shunt circuits
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Fig. 1 (a) Schematic diagram of single cell in the
1D acoustic metamaterials. (b) Configuration of
the acoustic metamaterials with iron panel and
piezoelectric material.
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Table 1 The structure parameters
Parameters Value
. Area 10e-4mm?
Waveguide
Length 10mm
Width 5mm
Length 20mm
Thickness 3mm
Piezoelectric | Coupling factor 0.41
Material Dielectric const. 2550
Piezoelectric charge| -240x10 %>m/V
Young’s modulus 84.67 GPa
Density 7500kg/m?
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Fig. 2 Electrical analogy of unit cell in
acoustic metamaterials
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Fig. 3 Impedance of structure having 200 number
unit cells

(1) W. AKI and A. Baz, 2011, Stability analysis
of active acoustic metamaterial with programmable
bulk modulus, Smart Mater. Struct. Vol. 20,
125010

(2) W. AKI and A. Baz, 2010, Multi-cell Active
Acoustic Metamaterial with Programmable Bulk
Modulus, Journal of intelligent material systems
and structures Vol. 21
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