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Nondestructive testing of bolt fastened parts using nonlinear ultrasonic method
of Lamb waves

Fukuda, Makoto

3,200,000

Lamb

Lamb 2 Lamb
2 10dB

Lamb

The use of second harmonics using higher-order Lamb waves in the Lamb mode
was investigated for the purpose of a nondestructive inspection method for fastening parts of plates
using ultrasonic waves. It was confirmed that higher-order Lamb modes could be propagated and the
second harmonics components were detected. This mode of Lamb wave is theoretically assumed not to

generate second harmonics during propagation, and the unwanted second harmonic components were
reduced by 10 dB compared to the conventional fundamental mode Lamb wave. In addition, we carried
out to detect second harmonic components generated by plastic deformation of the edges caused by

drilling holes in the plate for bolt fastening and to design a coaxial probe for detecting
sidebands.
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Fig. 1 Dispersion curves of a carbon steel plate. (a) Phase and (b) group velocities.
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Fig.3 (a) Received waveform and (b) its spectrum using Lamé mode Lamb waves.

(c) Received waveform and (d) its spectrum using conventional Lamb waves.
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