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Quantitative nondestructive evaluation of closed cracks using interaction of
sound and vibration
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The purpose of this study is to develop a quantitative nondestructive
evaluation method of closed clacks in a structural component using the interaction of sound and
¥ibration. This method utilizes a nonlinearity due to contact and separation behaviors of a clack

ace.

First, we investigated the ultrasonic transmission waveforms in the case of contacted and separated
conditions of the clack face experimentally and numerically. Then, the summed and differential
harmonics by the clack face interaction were measured in a steady-state using oscillation sources
with two different frequencies. The next step is to measure the nonlinearity using ultrasonic
transducers. Furthermore, we succeeded in ultrasonic imaging using a low-frequency array transducer
designed for the concrete structure. As future works, we combine nonlinear ultrasonics to array
imaging and validate it for actual cracks.
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