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Visualization of Propagating Ultrasonic Waves Induced by a Single Laser Pulse
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We have been studying non-invasive and non-destructive methods for inspecting internal structures that use
laser-induced ultrasonic waves and an optical measurement technique. As one solution, we propose a new
method for determining the internal structure from images of propagating ultrasonic waves induced by a single
laser pulse, using a visualization technique that uses a laser beam for illumination and an image-converter
tube. In this paper, the captured images of propagating ultrasonic waves in the space-time domain with nano-
second time resolution and two-dimensional dynamic images with fifty nanosecond exposure time are pre-
sented and analyzed. This investigation demonstrates the suitability of this proposed method for industrial

applications.
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Fig. 1 (a) Operation principle of time-resolved imaging of

this method, (b) streak image, and (c)framing im-
ages of 8 output frames.
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Fig. 2 Experimental configuration for shadow graph imag-
ing with Spectron laser model 805G having a pulse
energy of approx. 6.2 mJ and a pulse duration of
approx. 14 ns.
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Fig. 3 (a) View area of acrylic block sample, and (b) fram-
ing images of ultrasonic plane waves.
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Fig. 4 (a) View area of acrylic block sample with a 3 mm
dia. cylinder defect, and (b) framing images of propa-
gating ultrasonic waves in the sample model.
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Fig. 5 Experimental configuration to observe dynamic re-

flection process of an Al mirror coated on an acrylic
plate after YAG-SHG laser pulse exposure.
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Fig. 6 (a) View area of Al mirror surface, (b) framing im-
ages, (c) streak image of propagating surface acous-
tic waves, and (d) indicates intensity profile of the
streak image at the center of the YAG-SHG pulse
excitation along time axis.
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