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Casting Defect Detection Technology Based on 3D Model and 2D Radiographic Image
Li Qinyang, Sun Xiaolong., Ji Xiaoyuan, Hou Mingjun, Zhou Jianxin
(State Key Laboratory of Materials Processing and Die & Mould Technology,
Huazhong University of Science and Technology)
Abstract: Computer automatic casting defect detection has been widely used in the production of enterprises, how-
ever, it is difficult to distinguish defects from the overlapped images mixed with defects and casting structure.
Therefore, a casting defect detection technology based on three-dimensional model and two-dimensional radio-
graphic image was proposed, and the image model of quasi X-ray irradiation flaw detection was established. By
simulating the process of ray penetrating the STL model of castings, the information was extracted, and the sim-
ulated ray flaw detection image of quasi parallel light source X-ray irradiation was output. The defect contour was
extracted by subtracting gray values of defective and non-defective images for edge detection, and finally the de-
fect was calibrated. The method succeeds to identify defects from images and calibrate positions.
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Fig.1 Detection tendency to defects mixed with casting structure under machine learning, leading to missing and false
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Fig.2 Radiographic flaw detection based on three-dimensional model
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Fig.4 Point judgement in the triangle
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Fig.5 Processing after obtaining the intersection coordinates
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Fig.6 Comparison between actual flaw detection image and simulated image
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Fig.7 Effect comparison of image preprocessing
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Fig.8 Artificial simulation of “defect” area
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Fig.11 Comparative inspection of actual flaw detection images
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