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Surface cracks testing by laser-ultrasonic visualization
inspection of Lamb waves
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Abstract: Lamb wave plays a significant role in plate defect testing, but the visualized research on Lamb wave scattering
at cracks is still not enough. In this paper, the laser-ultrasonic visualization inspection method is used to inspect the re-
flection and transmission of the laser excited broadband Lamb wave at a crack of 0.4 mm deep and 0.2 mm wide. In
addition, the scattering characteristics of Lamb wave with different center frequencies at cracks are studied by band-pass
filtering technique. It is found that the mode transformation of Lamb wave occurs at cracks and a mode with faster ve-
locity is found. As the frequency increases, the reflected Lamb wave is getting more energy. This research offers an ex-
perimental reference for the crack detection of Lamb wave.
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Fig.1 Experimental equipment
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Fig.2 Schematic diagram of testing process
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Fig.3 Image of Lamb wave propagating in plate at the time of 8.8 s
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Fig.4 The A-scan image at point D and the spectrogram
of the incident waves

B2 IR

10 20 30 40

Y/mm
(a) Y A B HEIEK

Y/mm

(b) HL4iE 1.2 MHz

B 22 R

b o |
i
10 20 30
Y/mm

(c) HULAE 2.8 MHz

ST 22

Y |

|
10 20 30
Y/mm

(d) H0 iz 3.4 MHz

10 20 30
Y/mm

(e) FLMIZ 4.2 MHz

10 20 30
Y/mm

(O HOLZ 5.0 MHz
5 TEX=10mm 4, (a) Y 771A - B BHIEE, Zinim
TEBAE I G PO 73 7 79 (b) 1.2 MHz, (¢) 2.8 MHz,
(d) 3.4 MHz, (¢) 4.2 MHz, (f) 5.0 MHz )&%
Fig.5 The B-scan image in the Y direction at the X=10 mm
(a), and the images after bandpass filtering of the
centre frequencies (b) 1.2 MHz, (c) 2.8 MHz, (d) 3.4
MHz, (e) 4.2 MHz and (f) 5.0 MHz respectively
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