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Abstract

The detection of fatigue cracks around fasteneeshah riveted structures is important to
ensure the safety of the structures and to prawandr structural failure. However, due to the
complex structure around the fastener holes, thstieg non-destructive methods are not
effective to address this challenge. Here, we detnate a directed acoustic shearography
system using a ring-shaped phased array transflucerack imaging around fastener holes
in thick aluminum plates. Supported by numericahdations, a 16-element ring-shaped
phased array transducer was designed, fabricatédested. The 16-element phased array
transducer was excited by an in-house developedegharray drive circuit to control the
directions of acoustic waves. Directed acousticasbgraphy testing with the ring-shaped
phased array transducer showed that by controtlvgdirection of acoustic waves, the
imaging contrast of the defects could be signifisanmproved. Directed acoustic

shearography was able to detect subsurface cramhwas not detectable by conventional
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