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Band Structures of Phononic Crystal Beam on Elastic Foundations

ZHANG Ziming, CHEN Qiyong, NI Zhigiang, HAN Lin, ZHANG Yan
College of Mechanics and Materials, Hohai University, Nanjing 210098, China

Abstract This paper studies the vibration characteristics of the phononic crystal beam on elastic foundations, based on the Euler heam
theory and the Winkler foundation model. The finite element method is used to obtain the band structures of phononic crystal Euler
beams. The results reveal the influence of the foundation constraint on the bending vibration band gaps in the phononic crystal Euler
beam. The computational results of the band structures of the phononic crystal Euler beam without foundation are compared with those on

the elastic foundation. The significantly different band gaps of the model are shown. The influences of different component ratioes of the

phononic crystal Euler beam model are also studied, as well as the frequency ranges of the vibration band gaps.
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Fig. 1 Model of bending vibration of phononic
crystal Euler beam
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Table 1 Properties and parameters of materials
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Fig. 2 Bending vibration band gaps of phononic
crystal Euler beam on Winkler elastic foundation
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Fig. 3 Influence of different component ratio on
the first band gaps of phononic crystal Euler
beam on Winkler elastic foundation
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Fig. 4 Influence of different component ratio on

the second band gaps of phononic crystal Euler
beam on Winkler elastic foundation
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