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Wave localization in a randomly disordered periodic piezoelectric Timoshenko beam
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(1. School of Civil Engineering and Mechanics, Huazhong University of Science and Technology, Wuhan 430074, China;
2. School of Civil and Architectural Engineering, Wuhan University, Wuhan 430072, China)

Abstract; A model of wave propagation in an axial-bending coupled beam with piezoelectric patches periodically
adhered to it was developed by using the finite element and transfer matrix methods. Both the base beam and piezoelectric
layer were treated as Timoshenko beams. The effects of randomly disordered geometric sizes and material parameters on
the wave localization characteristics of the periodic structure were analyzed with varying of localization factors. Numerical
study indicated that for the periodic piezoelectric beam, different materials of the base beam have obvious effect on the
frequency band feature of the beam, but the frequency band feature of the beam and the wave propagation localization
behavior have little sensitivity to the random disorder of the length of the base beam and the piezoelectric parameters, so
the characteristics of the frequency band of the beam and wave propagation in the structure can be slightly adjusted by
tuning structural parameters. The investigation provided a theoretical reference for optimal design and vibration control in
periodic piezoelectric structures.
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Fig. 1 Schematic diagram of the

periodic piezoelectric beam
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Fig. 2 Deformation of the

elastic-piezoelectric two-layer beam
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Fig. 3 Localization factors versus dimensionless frequencies

for disordered length of the purely elastic beam
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