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Laser Transverse Deformation Detection and Calibration Method
Based on Knife-edge Method
Liu Xu,Huang Chengyi

Abstract: In order to measure transverse deformation of stressed material ,a laser system that can detect and calibrate
transverse deformations based on knife-edge method is constructed. Through accurately controlled mechanical movement of
baffle plate that runs like a knife-edge across the rectangular light beam emitted by a diode laser generator, the intensity of
laser light collected by photodetector is changed and the relationship of light intensity with moving displacement of the baffle
plate can be established at the same time. An obtained linear relationship of the displacement with the light intensity can be
used to explore the homogenization of the beam intensity. Precision displacement of the moving plate is used inversely to
calibrate the linear relationship and the transverse deformation of the material. The experimental results show that the rela-
tive errors of the intersection coordinates of curves are not higher than 1.63% and the linear coefficient of determination of
Imm region in the middle of rectangular spot are 0. 998 in the different motion modes and multi-point experiments of the
baffle plate. [t means that the laser system can simulate transverse deformation of material under the controlled precise
movement of the baffle plate,and provides a convenient simulation method to the measure of transverse deformation.
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