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REBEVRED-OD I A R

Guided wave technique for inspecting large structures

TN

Takahiro HAYASHI

Guided wave inspection has been expected as a promising non-destructive evaluation technique for large
structures due to its prominent characteristic of long range propagation. This reviewed paper first presented
characteristics of guided wave propagation, and then introduced author’s studies on guided wave calculation and
experiments for pipe and rail inspection. A semi-analytical finite element method realized large calculation of guided
wave propagation even with a PC. Based on the calculation results, two defect imaging techniques for a pipe and an

inspection technique for bottom edges of rails were developed.

Keywords: ultrasonic, guided waves, semi-analytical finite element method, defect imaging, rail inspection
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Fig.1 Wave propagation in a plate showing dispersion
and group velocity dispersion curves for the plate
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Fig.2 Wave propagation in a plate showing multi-mode
nature and group velocity dispersion curves for the plate
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Fig.3 Subdivisions in a semi-analytical finite element
method
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Fig.4 Propagation of A0 mode of Lamb wave in a plate
with a thinning calculated by hybrid technique of a SAFE
and a FE [8]
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(@) incident wave (T(0,1) mode) and scattered waves

(b) only scattered waves

Fig.5 Snapshots of guided wave propagation around a
defect in a pipe at the moment when incident T(0,1) mode
hits at the defect
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Fig.6 Locations of defects and sensors in the pipe tested
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Fig.7 Reconstructed spatial waveforms at three different time steps and a defect image after tracing process
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Fig.8 Schematic figure of defect imaging with a scanning
laser source system
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Fig.9 Imaging a T shaped defect in a half pipe by
summarizing four images obtained at four sensors
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Fig.11 Rail inspection system and defect echo
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