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Visualization of Guided Wave Excited with Hammer and Identification of Propagation Mode
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Guided wave has been applied to a wide variety of non-destructive testing for a plate, bar and pipe, among
others. In this study, we propose a wireless sensing system for the guided wave testing in structural
components. The three-dimensional motion of the structural component can be visualized using the
measured guided waves at a fixed position, which are individually excited at various positions. This method
is based on the elastodynamic reciprocity theorem. Here, the validity of the visualization method of the
guided wave is investigated with an I-beam metal specimen. Also, the wave propagation mode extracted
from the visualization result is compared with a numerically calculated dispersion curve.

Keywords: Guided Wave Testing, Visualization of Wave Motion, Impact Hammer, Wireless Sensing of
Acceleration, Semi Analytical Finite Element Method (SAFE)
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Fig.1 The Guided wave measurement system comprised
a hammer sensor node, receiving sensor node, a

wireless LAN router and a mobile laptop.
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Fig.2 (a) Geometry of I-beam aluminum specimen; (b)

impact points and sensor location on measuring lines
(MLs) 1 to 8.
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Fig.3 (a) One point measurement of guided wave excited

at positions B, C, and D. (b) Multi-points measurement of

guided wave excited at position A.
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Fig.4 Comparison of measured signals in the case that
the positions of transmission and reception are replaced,
(a) ML.2, (b) ML.5, and (c) ML.7.
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Fig.5 Visualization result of guided wave propagation.
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Fig.6 Calculated dispersion curves (black dots) by the SAFE method and experimental dispersion curve (color illustration)

using waveforms measured on (a) ML.2, (b) ML.5, and (c) ML.7.
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