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Internal Defect Detection of A356 Alloy Casting Hub Based on Improved U-Net Model
Zhang Junsheng'?, He Yingfeng', Yang Peng', Tong Xiaogang'
(1.Department of Electronic Engineering, Taiyuan Institute of Technology;
2.Shanxi Key Laboratory of Signal Capturing & Processing, North University of China)

Abstract:In the process of low-pressure casting, A356 alloy hubs easily generate internal defects such as gas hole
and shrinkage parosities, which need to be detected online by X-ray nondestructive testing. The key problem of
hub X-ray detection is the automatic determination of defects. The U-Net model in deep convolution neural net-
work is introduced as framework, and the encoder and decoder are improved combined with VGG model. The au-
tomatic identification of internal defects was carried out on the constructed database. On the basis of accurately
defining the recognition rate, misjudgment rate and missed detection rate, it is found that the performance of the
improved U-Net model is significantly improved compared with the original U-Net model, and the defect recogni-
tion rate reaches 96.15% , meeting the actual detection requirements.
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Fig.2 Improved encoder structure
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Fig.3 Improved decoder structure
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Tab.2 Test technical indexes of model
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Fig.5 Experimental results of partial wheel images
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