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Bending deformation causes the metal sheet to bend at an angle in a ‘V’ or a ‘U’ shape. After the bending 
deformation, the metal sheet experiences elastic recovery, called spring-back. For this reason, the geometric 
characteristics, such as bending angle and radius of curvature, change differently from the target shape after 
bending deformation. In order to study the springback characteristics, measurement of the bending angle and the 
curvature is very important. This study proposed a novel concept based on a machine vision to measure bending 
deformation. The material used in this study was AZ31B-H24 magnesium alloy with a thickness of 2 mm. At first, the 
punch angle and its radius were set to be 90o and 6 mm, respectively, for performing V-bending experiments. The 
punch speed was set to 0.5, 1, 2 mm/s for measuring the bending angle and curvature according to the strain rate. 
In addition, the test samples were prepared at 0 and 90 o to the rolling direction for analyzing anisotropy behavior. 
After completing the tests, the deformed shape coordinates are obtained from the experimental image using the 
Python-based OpenCV library. Then the coordinates values were approximated using the RANSAN algorithm. 
Eventually, the results obtained from the machine vision technique were compared with the finite element results 
achieved from the commercial FE code ABAQUS. 
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Fig. 1 Measurement of deformation by machine vision method 
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