(®)
2021 2023

Nondestructive evaluation of crack in structural material based on interactions
of light, sound, and vibration obtained by advanced sensing technique
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This research aims to develop a state-of-the-art non-destructive evaluation
method that utilizes dynamic properties (vibrations and waves) that occur in response to the stress
state of the crack face to detect cracks over a wide area and evaluate the crack®s accurate location

and shape through local inspection. Here, we investigated a new non-destructive testing method that
combines the physical phenomena of laser, ultrasonic, and vibration resonance. The method is
categorized by wide-area and local inspections, each of which evaluates cracks using different
indicators. Assuming a large structural component in civil engineering, for wide-area inspection, we
manufactured a system in which ultrasound is generated remotely at the target object and received
by a wireless sensor node. We verified flaw imaging for local inspection that combines laser
ultrasound and array sensing. The research was successfully carried out as originally planned.
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