2015 2016

Development of air-coupled ultrasonic testing for efficient nondestructive
inspection of civil structures

Hirose, Sohichi
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In this research, an air-coupled ultrasonic transducer is optimally designed

on the basis of numerical finite element analyses, in order to improve the efficiency of
transmission and receipt processes in air-coupled ultrasonic testing, which is one of non-contact
nondestructive methods. The key point of the proposed optimal design method is not only to estimate
best thicknesses of matching layers but also to introduce shape processing using dicing technique
for a matching layer. Three-dimensional numerical analysis is carried out for a single cell of
periodic structures with dicing interval to find optimal parameters for periodic cell interval,
dicing dimensions and matching layer thicknesses. A prototype of air-coupled transducer based on the
numerical analysis shows 1.63 and 2.21 times sensitivities of transmission and receipt,
respectively, compared with the commercial one.
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