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In order to establish a non-destructive evaluation method for wire ropes, we
focused on nonlinear guided waves including cumulative harmonics and aimed to clarify the dynamic
behavior during long-distance propagation. First, considering the effects of nonlinear coupling and

damping, the behavior of cumulative harmonics was clarified by theoretical analysis using
orthogonality of propagation modes and multiscale method, and verified by numerical analysis and
experiments. Next, changes in the vibration mode and propagation velocity were confirmed by
theoretical analysis and experiments of mode conversion of guided waves incident on regions of
different materials and thickness. Furthermore, for the electromagnetic acoustic transducer EMAT,
selective excitation of guided wave input modes was clarified by analysis, and the results were
verified by finite element analysis and experiments.
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