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Experimental study of the surface notches detection on cylinder by
means of scanning laser line source

MA Qi-jun ,SHAN Qi,XIE Jing ,SHI Yi-fei SHEN Zhong-hua
( Department of Information Physics and Engineer, Nanjing University of Science and Technology , Nanjing 210094 , China)

Abstract: In order to investigate interaction between Rayleigh waves and the notches on ilie surface of a cylinder, an
experiment setup was designed. By changing the relative position between generation source and the noteh, Rayleigh waves were
detected by a laser interferometer with applying a pulse laser to generate the signal. Experimental results demonstrated that
different Rayleigh waves were obtained at different positions, that peak-to-peak value of reflective Rayleigh waves increased with
the decrease of laser source-notch distance, and that the waves’ polarity transformed. Therefore, detecting the maximum of peak-
peak value can be utilized to judge the position of the notch by rotating the sample while keeping the position of generation source

unchanged ; the polarity can also be used in further judgments.
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Fig. 1 Experiment set-up
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Fig.2  Typical signal waveform
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Fig.3  Different positions of the notch and corresponding Rayleigh waves
a—laser line source located in the left of the nolch at the angle of 90° b—
laser line source located in the left of the notch at the angle of 45°  c—laser
line source located in the edge of the notch  d—laser line source located in
the right of the notch at the angle of 45°
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Fig.4 Changes of peak-to-peak value according to the notch positions
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Fig.5 Relative position of generation points and notches
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Fig. 6 Rayleigh waves’ polarity transforms when the notch approaching gen-
eration point
a—vpositions of Lhe noich and generation point forms an angle of 45°
b ~ [—small distance between the notch and generation poinl with
the sample rotating every 1. 5° g—generation pointlying at the edge

of the notch
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