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Application of X-ray Digital Imaging Technology in the Quality
Inspection of Casting and Alloys
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Abstract: Based on the important role of the X-ray digital (DR) imaging technique in the quality inspection of casting
products. The internal micro-defects of 7075 aluminum alloy castings, the internal composition and microstructure
uniformity of 7075 aluminum alloy were investigated. The results show that the high-resolution DR can identify small-sized
intergranular shrinkage defects, and that the grayscale and its distribution of the DR image are relate to the uniform of the
alloy composition and microstructure. Ni-containing 7075 aluminum alloy exhibits higher strength and more elongation for
its fewer intergranular defects and more uniform chemical composition comparing with 7075 aluminum alloy. Obviously,
high-resolution DR exhibits a positive effect on accelerating the development of advanced materials and novel products.
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Fig.1 Schematic diagram and actual picture of X-ray digital
imaging system
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Fig.2 Schematic diagram of X-ray detection principle
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Fig.3 Casting and detected imaging results of casting by X-ray detection
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Fig.4 Entrapped pores and intergranular shrinkage defects within sample
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Fig.5 DR results of 7075 aluminum alloy and nickel containing 7075 aluminum alloy samples
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Fig.6 Solidification microstructure of 7075 aluminum and nickel alloy 7075
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Fig.7 Fracture morphology of tensile samples of 7075 aluminum and nickel alloy 7075
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Fig.8 Stress-strain curves for 7075 aluminum alloy and nickel
containing 7075 aluminum alloy
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