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Scattering Analysis of Torsional Wave in a Rod with a Notch
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The scattering analysis of torsional wave in a rod with a notch is carried out by using the
mode exciting method. In mode exciting method, a set of torsional wave modes are excited by
appropriate boundary conditions given on the virtual edges of the rod. The excited torsional
wave modes constitute a system of equations, which can be used to determine the scattering
coefficient for each torsional mode. To investigate the ability of torsional wave in detecting
and characterizing notch in a rod, 8 types of notches, which differ in the depth and the shape,
are analyzed. The scattering coefficients of Oth mode and 1st torsional wave mode incidence
are shown for the frequency below the cut-off frequency of 3rd mode. The results show that
Oth mode is more sensitive to notch than 1st mode, which is understandable considering the’
distribution of power as a function of radial position in the rod. The Oth mode is also suitable

to the characterization of notch.
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