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Table 1 Chemical compositions of the 7A04 aluminum alloy Wg /%
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Fig. 1 Schematic diagram of the sampling location
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Fig. 2 Schematic diagram of the defect research process
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Table 2 Flaw detection data

i SUREEB P (mest) HsE e mm H35/dB TS B /mm HERImm 2R /mm
1 97 6 250 2802 84 635 308.6 1.88
2 97 6 250 2802 81 740 263.3 191
3 97 6 250 2802 82 1035 325.8 2.15
4 97 6 250 2802 94 1345 521.2 2.03
5 97 6 250 2802 91 1515 522.8 2.53
6 97 6 250 2802 93 1810 513.2 1.87
7 97 6 250 2802 92 2300 259.5 1.78
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Fig. 3 Defect callout diagram
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Fig. 4 Industrial CT scans of the locations at different depths
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Fig. 5 Macroscopic morphology of the defects
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Fig. 6 Metallographic microstructures of the defects
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Fig. 7 SEM and EDS images of the defective areas
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Fig. 8 Microstructure morphologies of the specimen
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Fig. 10 The area fraction of the minor defects
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Table 3 Flaw detection data after process improvement
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Study on Crack Defects of Large-Sized 7A04 Aluminum Alloy Ingots

CUI Xiao-ging", SUN Xiao-han®, HE Yong-dong', ZHAO Yi-kun'
(1. School of Physical Science and Technology, Xinjiang University, Urumgi 830046, Xinjiang, China; 2. Shandong Energy Digital
Technology Co., Jinan 250000, Shandong, China)

Abstract:

The 880 mm diameter 7A04 aluminum alloy ingot was prepared by electromagnetic casting method, and the
formation causes and inhibition measures of the crack defects in this aluminum alloy ingot were investigated
by industrial CT scanning, SEM & EDS and other inspection and analysis means, and the number and
distribution of the tiny defects in the region near the defects were analyzed at the same time. The results
showed that the essence of cracks in this ingot was the enrichment of Al,O, (oxide) and a small amount of Fe
elements, and the location was close to the center of the ingot. It is observed that the number of micro defects
decreased slightly with the increase of radius size and the largest percentage of the defects was more than 40
um. The analysis showed that the formation of micro defects was related to the formation of crack defects.
Removal of inclusions and gaseous hydrogen from the alloy melt before casting, perfecting the process of
degassing and slag removal are ways to avoid these defects.

Key words:
7A04 aluminium alloy ingot; crack; Al,O,; Fe elemental enrichment
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