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DYNAMIC ANALYSES OF SH GUIDED WAVES BY CIRCULAR
CYLINDRICAL CAVITY IN AN ELASTIC STRIP

QI Hui', CAI Li-ming' , PAN Xiang-nan'?, ZHANG Yang'
(1. College of Aerospace and Civil Engineering, Harbin Engineering University, Harbin 150001, China;

2. State Key Laboratory of Nonlinear Mechanics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Dynamic stress concentrations during anti-plane motion caused by a defect an elastic shell can be
treated as a scattering problem of a circular cylindrical cavity with SH guided waves in an elastic strip for the
purposes of analysis. Firstly, a compatible guided wave is formulated in the elastic strip, which satisfies stress free
conditions in upper and lower bounds. Secondly, the scattering of waves around a circular cylindrical cavity is
expressed as series form by the employed wave function expansion method, and compatible scattering guided
waves resulting from the reflection of waves off the bounds of the elastic strip is constructed by repeated image
superposition. Lastly, the coefficients of the wave function expansion are determined based on the stress free
condition of circular cylindrical bounds with pre-given incident guided waves. Numerical calculating examples
are presented to solve scattering around a circular cylindrical cavity with a given SH guided wave, to describe
dynamic stress distribution at the edge of a cavity, and to discuss influences of guided orders, frequencies, and
positions of cavity.
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