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(a) Schematic diagram of piezoelectric metamaterial cell
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Fig. 1  Schematic and top views of piezoelectric metamaterial cell
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Fig.2 Schematic diagram of piezoelectric metamaterial shunt circuit
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Fig.9 Frequency-response curves and frequency-electric field mode curves of piezoelectric metamaterial beams for different external inductors
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Cellular inductance/H
bandgap
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Table 2 Statistical table of bandgap for different resonant frequency steps

Resonant frequency increase step/%

bandgap
0 2 3
bandean,/H 259.69 ~262.4 246.55 ~260. 16 232.53 ~259.76 220.12 ~259.76
anceap/ T (2.71) (13.61) (27.23) (39.64)
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PIEZOELECTRIC METAMATERIAL DESIGN AND ITS
APPLICATION IN ALLEVIATING VIBRATION
OF ELASTIC BEAM®
Wu Yiyuan' Qin Weiyang® Xu Jiawen Wu Qinyu' Wang Ping®
(1. AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China)
(2. Northwestern Polytechnical University, Xi’an 710072, China)
(3. Southeast University, Nanjing 211189, China)
(4. AECC Hunan Aviation Powerplant Research Institute, Zhuzhou 412002 ,China)
Abstract Metamaterial is a type of composite material structure, in which a cell is repeated periodically with

different materials integrated. Owing to the phenomenon that metamaterial structures can form a bandgap in spec-

trum and make the elastic wave propagation confined in it, they has attracted attentions in the fields of noise and

vibration control. In this paper, we proposed a piezoelectric metamarerial , in which a piezoelectric material and a

oscillate circuit form the cell. From the theoretical analysis, it is proved that the frequency band gap is genera-

ted. Furthermore, this kind of piezoelectric metamaterial is put on a cantilever beam to show the effect of vibra-

tion attenuation. The simulation investigation is carried out, including the studies on the vibration energy absorp-

tion, the influence of resistance and the vibration attenuation characteristic ( combined with the voltage curve on

PZT). The results focus on the significance of transmission and voltage, and show that the piezoelectric metama-

terial is effective in vibration attenuation.
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