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Abstract
In this paper, the propagation trajectory of Lamb waves on thin plates with circular thickness of
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A,

linear variation is studied by using laser ultrasonic technology. Based on the thermoelastic me-
chanism, three-dimensional finite element model of Lamb wave excited by laser line source and
laser point source is established, respectively. The Lamb wave excited by laser line source propa-
gates into the area of thickness variation, and focuses at the bottom boundary. The sound wave
propagates along the bottom boundary; part is strong, while the other parts are relatively weak.
The Lamb wave generated by laser point source propagates along the radius into area of thickness
variation. The acoustic accumulates continuously at the bottom boundary and the amplitude in-
creases gradually. Moreover, the Lamb wave propagates along two opposite directions of the circle
with the same amplitude and frequency. The results of this paper can be used to detect and eva-
luate thin plates with circular thickness of linear variation.
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Figure 1. Schematic diagram of laser irradiation on annular thin plate with li-
near changes (a), Cone radius R; =5 mm, Ry =1 mm (b)
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Figure 2. Schematic diagram of symmetry and antisymmetry Lamb wave mode
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Figure 3. The meshing of thin plates with circular thickness
of linear variation
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Figure 4. The displacement field of Lamb wave att =0 ps, 1 ps, 2 ps, 3 ps, 4 ps, 5 s
4. REFTRI(t=0 ps, 1 ps, 2 ps, 3 ps, 4 ps, 5 ps), Lamb BRI REE
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Figure 5. Diagram of three-dimensional point (a) and displacement curve (b)
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Figure 6. The B-scan of the displacement excited by line source on Rg = 1 mm
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Figure 7. The displacement field of Lamb wave att =0 ps, 1 us, 2 ps, 3 ps, 4 ps, 5 us
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Figure 8. The B-scan of the displacement excited by point source on Ry =1 mm
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