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Dynamic photoelastic method on the propagation characteristics of asymmetric

Lamb mode in thickness variation plate
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Abstract: To study the propagation characteristics of the Lamb wave in the variable wall thickness structure,
the stepped plate made of K9 glass was used as the waveguide. The dynamic photoelastic method was used
to realize the visualization of the Lamb wave propagation process in the thickness variation plate. The stress
distribution of the lamb wave mode was simulated by MATLAB, and the simulation results of which were
compared with the photoelastic image for pattern recognition. Besides, the phase velocity of the specific mode
was calculated according to the dynamic photoelastic image of the Lamb wave, which was compared with the
phase velocity dispersion curve to support the result of pattern recognition. The 4 mm-3 mm stepped plate
and the 4 mm-2 mm stepped plate were analyzed comparatively. It is found that when the Lamb wave of the
target mode is excited, a non-target mode may occur, and the degree of dispersion and mode conversion of
the Lamb wave is related to the difference in thickness at the step. The results of this paper can provide a
reference for non-destructive testing of similar structural materials with the same properties.
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Fig. 1 Lamb wave phase velocity dispersion curve
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Fig. 2 Theoretical Lamb mode for the shear stress

components of 4 mm thickness plate

(RIS B T — S B o DRI, AN ST LR A0 # 45°
A% ' HE B B P =2 2 3pk B U1 7 g UG, 3 e 4 1
Wk qiij-a i

AR S8 R AR A 876 kHz, AR 5 ki 2%
P L ], fE 4 mm JEEAR AR AT B8 BOR H B K 4 )
72 Ag~So~S1~ Ay iR, Gl 2 s .

2R TE 3 mm JE AR, AT REAFE (1) 22 a
B S R Ag R LA R, B3R
FAR YIRS A

X 1010
2
e §
g
) \ 0
B
i -1
ol ol Lol ol .
0 10
KJ¥/mm
(a) Aot 108
1 \\,,\ ,/ °
g
@ 0 0
m
- /D -5
0 10
KJ¥/mm
(b) A
Xlgm
TJIYNY
e YIY YL
§ 0 0
ARA A
0 10
KB /mm

(c) SofizX

K3 3 mm JE R LG 2 M 2 b D) R 7 43 A B
Fig. 3 Theoretical Lamb mode for the shear stress

components of 3 mm thickness plate
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Fig. 4 Theoretical Lamb mode for the shear stress

components of 2 mm thickness plate
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Fig. 5 Dynamic photoelastic experiment system
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ence in stepped plate under polarized light at 0 °
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