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Depth Measurement of Scratches on the Curved Surface Based on
Light-sectioning Method

L1 Hurpeng. LU Ya-ning. SUN Yefei. TANG Ruo-xiang. LIU Biryan
( Department o f Instrument Science and Opta—electronics Engineering . Beihang University . Beijing 100191, Chinay

Abstract, A method for depth measurement of scratches on the curved surface using light-sectioning
method is prezsented, which can improve the accuracy of seratches measurement compared with traditional
light-sectioning method. The shortcomings of the traditional light-sectioning method were analyzed and
the error of the scratches measurement on the curved surface was modeled and simulated. The results of
the analysis and the simulation show that the error of the scraiches on the curved surface varies with the
tadius of curvature and the width of the scratches using traditional light-sectioning method. The precision
parts with different radivs were selected in the experiment and the seratches on the curved surface were
measured. Comparing with the large error of the conventional light-sectioning method. the accuracy of
the results measured by this new method is higher when the radius of curvature is smaller and the width
of the scratch is larger. The error of measurement less than 1mm can be reduced by this new method
when the radius of curvature iz less than 10 mm and the seratch width is greater than 283 mm. This
method can be applied 1o the depth measurement of scratches on the curved surface of the precision
instrument.

Key words: Ligh-sectioning method: Seratch: Curved surface: Measurement error: Modeling and
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