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Damping-Induced Frequency Shifts in Band Structures of
One-Dimensional Viscoelastic Phononic Crystal Rods

ZHANG Siwen'?, WU Jiuhui'?, LIU Zhangyi'*
(1. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 71009, China; 2. State Key Laboratory

for Strength and Vibration of Mechanical Structures, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To understand the influence of damping on the band structures of phononic crystals
(PCs), the vibration band structures of one-dimensional viscoelastic PCs are investigated and
analyzed theoretically by iteration method for plane wave expansion (PWE), based on standard
linear solid (SLS) model of viscoelastic materials. Compared with the case of constant modulus,
the storage modulus and the loss modulus exert clearer influence on the band structures and the
gap bandwidth due to the frequency dependence of the complex modulus. In particular, the
influence of loss modulus cannot be ignored in the frequency range around the damping peak,
where the frequency bands are shifted to the higher range, but the other bands almost remain
unchanged, thus the gaps below and above the bands are widened and narrowed respectively.
These results provide theoretical basis to research viscoelastic phononic crystals and an effective
way to obtain broad band gaps for phononic crystals.
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