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Sensitive Tint Visualization of A2 Mode Lamb Waves

Yoshito Hosakal and Kazuhiko Imano?

Propagation of higher order mode Lamb waves of 2 MHz in a glass plate is visualized using
a strobe photoelastic system introducing sensitive tint visualization method. The birefringence
from stresses causes the interference of color while the Lamb waves propagation. Time transition
of ultrasonic waves propagation can be observed by varying the timing of strobe pulse light. A2
mode Lamb waves are selectively excited using oblique incidence by the wedge. Incidence angle
was adjusted by the phase velocity calculated by the Rayleigh-Lamb frequency equation. Obtained
bitmap image from the visualization system and CMOS camera are processed to enhance the
contrast. Directions of applied forces were determined using image of static stresses. Lamb waves in
the glass are clearly visualized with the polarity of sound pressure.
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Figure 1 Mode of Lamb waves.
(a) Symmetrical mode, (b) Asymmetrical mode.
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Figure 2 Dispersion curves of Lamb waves.
(a) Phase velocity, (b) Group velocity, (¢c) Incident angle.
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Figure 3 Graph of function sin®*(zR/1).
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Figure 4 Static stresses visualization system using sensitive
tint method.
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Figure 5 Ultrasonic wave visualization system using strobe
photoelastic method and sensitive tint method.
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Figure 6 Image processing method to enhance the ultra-
sonic propagation image.
(a) With sound, (b) Without sound,
(c) Processed image.
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Figure 7 Visualization results of stresses of the glass plate
using static sensitive tint method.
(a) Landscape, (b) Portrait.
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Figure 8 Visualization results of propagation of Lamb
waves in the glass plate using strobe photoelastic
method and sensitive tint method.
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Figure 9 Waveform and DFT from the result of visualiza-
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Figure 10 Changing of patterns of Lamb waves.
(a) f=1881MHz, 6 =29, (b) f=1949MHz, 0=
30°, (c) £=2.008 MHz, 6 =31°, (d) f=2.067 MHz,
0 =32°, (e) £=2119 MHz, =33, (f) f=2.174
MHz, 0 =34°, (g) f=2231 MHz, 6 =35°.
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Figure 11 Phase velocity of A2 mode Lamb waves.
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