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Reflected laser ultrasonic sensor for testing thickness and its application

Chen Xiao, Xu Rongqing, Shen Zhonghua, Lu Jian, Ni Xiaawu
( Department of Applied Physics, Nanjing Universiy of Science & Technology, Nanjing, 210094)

Abstract: A new laser ultrasonic sensor for testing samples thickness & developed. The detection principle is discussed in
detail. This sensor has high frequency response, high sensiivity and is easy to adjust. The sensor is used to detect laser- induced
ulkrasonic longitude-wave at the epicenter of the rear metallic surface when pulse NdYAG laser is focused on polished iron plate.
Wel defined longitude wave and its echo waves are acquired. Based on the experimental resulis, the sample’ s thickness can be
deduced. The thearetical and experimental results are in good agreement with relative error of 0.5% .
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Fig. 1 Experiment arrangement for laser excitation and detection
1 — @-switched NYAG 2 —beam splitter 3—@nvex lens(f= 147mm)
4—0.25mm-thikness of iron plate 5 —laser diode 6 —aspherical lens(f

= 50mm) 7 —microscope objective(20%, Lo, f2= 4mm) 8 —interference
fiker( 0. 67Hm)  9—five dimension fiberregulaing sand  10—single-mode
optical fbe  11—photomultipler( Hamamatsu H5773 with 2ns rise time) 12—
digital osdlloscope(Tektronix TDS340) B —PIN photodiode( with 0. Ins rise time)

B —energy meter
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Fig. 3 Reflected beam @upling
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Fig. 5 Typical waveform of pulse-laser excitation in targd



