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Application of laser surface acoustic wave technology in surface damage detection of

material processing
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ABSTRACT: Laser surface acoustic wave technology is an emerging non-destructive testing method that exhibits unique

advantages in surface damage assessment during material processing. This article focuses on the application of this

technology in the quantitative characterization of surface cracks, roughness, and thermal damage. High sensitivity and strong

quantification ability for damage detection have been achieved through laser excitation of surface waves and analysis of their

propagation characteristics. Optimizing the incentive reception scheme and signal processing algorithm can further improve

detection performance. Experimental studies have shown that there is a deterministic correlation between the time-frequency

domain characteristic parameters of surface waves and the damage dimension, laying the foundation for engineering

applications.
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Table 1 Laser surface acoustic wave detection results for different
crack depths
FABORBE 375 S A — AR WEAEL S I UH — f i 5 VR AE
(um) PRIE (Tt ) PRIE (TCHEd ) FEIR ] (ns)
0 1.00 0.08 -
50 0.92 0.37 52
100 0.81 0.63 89
200 0.67 1.16 144
300 0.55 1.73 206
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Table 2 Frequency domain characteristic parameters of surface

waves for different surface roughnesses

HAERE BRI AR GINE S LRV S
Ra(um) (RMS) BWp-p (MHz) fc (MHz)
0.4 0.32 4.6 12.5
0.8 0.58 6.1 10.8
1.6 1.02 8.5 8.3

3.2 1.79 12.2 6.1
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