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Fig. 3 The energy band structure of phononic crystals Fig. 4 Relationship between the filling ratio of cooper
of one-dimensional copper/aluminum and the starting-ending frequency of 1st & 2nd band gap
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Fig. 5 The energy band structure of phononic crystals of Fig. 6 Relationship between the filling ratio of steel and the
one-dimensional steel/epoxy resin starting-ending frequency of 1st & 2nd band gap
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Fig. 7 The energy band structure of phononic crystals of

one-dimensional quartz glass/silicone rubber
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Fig. 8 Relationship between the filling ratio of quartz glass

and the starting-ending {requency of 1st & 2nd band gap
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Influences of Filling Ratio on the Rod-shaped Structure of

One-dimensional Two-component Phononic Crystals

QIU Xueyun, HU Jiaguang, TANG Qiqgiang

(School of Information Science, Wenshan University, Wenshan Yunnan 663099, China)

Abstract: Based on the same lattice constant (0. 06 m), different materials and filling ratios are selected to computerize three one-di-

mensional phononic crystal structures: metal-metal structure, metal-nonmetal structure, and nonmetal-nonmetal structure. The

metal-metal structure has relatively higher frequency of impassable band gap. but the band is narrow; the frequency of metal-non-

metal structure is lower than that of the metal-metal structure, but the impassable band gap is rather broad, making the structure

suitable for high-frequency vibration control; nonmetal-nonmetal structure presents very low frequency, applicable to low-frequency

vibration control. When the filling ratio of materials is changed, the first band gap of both metal-metal structure and metal-nonmetal

structure has the maximum bandwidth, while the second band gap of both structures has the minimum. Changing the filling ratio

has apparent impact on the regulation of band gap of the three structures of one-dimensional phononic crystals.

Key words: phononic crystal rod; band gap; lumped mass method; filling ratio

(wHERE # )



