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Quantitative evaluation of subharmonic generation due to contact of crack faces
using nonlinear steady-state vibration analysis
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This study dealt with nonlinear ultrasonic testing, which is one of the
nondestructive techniques for structures and machines. A novel numerical method was developed to
investigate the received wave with 1/2 frequency component of the incident wave in the nonlinear
ultrasonic testing. In the numerical simulation, complex resonance was confirmed under certain
conditions. This phenomenon is called the subharmonic resonance and was caused by the interaction
between fluctuation of resonance characteristic and contact of crack faces. It was indicated that
the the scattered wave with 1/2 frequency component is generated in the nonlinear ultrasonic testing

as a result of the subharmonic resonance.
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