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Effect of Fe and Cu on Solidification Behavior and Hot Tearing
Sensitivity of Recycled 6061 Aluminum Alloy
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(1. Qingyuan Zhengtong Metal Products Limited Company, Qingyuan 511515, China; 2. School of Materials Science and
Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: The influence of Fe and Cu impurity elements on the solidification characteristics and hot tearing sensitivity
(HTS) of 6061 regenerated aluminum alloy was studied by using the double thermocouples thermal analysis and the
constrained rod casting mold. The results show that with the increase of Fe and Cu content, the hot tearing sensitivity of
recycled aluminum alloy increases gradually. Fe mainly affects the initial solidification behavior of the recycled 6061
aluminum alloy, improves the nucleation temperature and content of the Fe-rich phase of Al;Fe,, promotes the completion
of dendrite lap during solidification, and hinders the liquid phase flow feeding. Cu mainly affects the final solidification
behavior of the recycled 6061 aluminum alloy. The low melting point Al;Cu,Mg;Sis phase significantly reduces the lower
limit of the brittle temperature range and the strength of the paste zone near the solid phase line, leading to the deterioration
of the thermal cracking performance.
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Fig.1 Steel mold and sample castings of constrained rod
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Fig.2 Thermal analysis system
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Fig.3 Effect of the impurity elements on hot tearing sensitivity of recycled 6061 aluminum alloy
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Fig.4 First derivative of solidification curve of recycled 6061 aluminum alloy with different impurity elements
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1 Fe 6061
Tab.1 Solidification parameters of recycled 6061 aluminum alloy with different Fe content
Fe(%) e
a-Al AljFey a-AlFeSi Mg,Si /C /'C
0.9 649.7 637.9 610.6 553.8 544.5 105.2
1.0 648.6 638.7 609.3 554.1 544.3 104.3
1.2 649.7 640.1 607.8 555.4 544.5 105.2
1.4 647.8 642.2 607.5 556.7 5452 102.6
1.7 646.6 - 605.9 557.0 545.7 100.9
2 Cu 6061
Tab.2 Solidification parameters of recycled 6061 aluminum alloy with different Cu content
/'C
Cu(%)
a-Al AljFe, a-AlFeSi Mg,Si AlCu,MgsSis /C /C
0.5 649.7 637.9 610.6 553.8 - 5445 105.2
1.0 649 636.5 608.4 542.3 4953 482.7 166.3
1.5 648.8 634.8 607.8 532.9 496.9 482.6 166.2
2.0 645.4 633.2 605.5 523.3 498.4 483.2 162.2
25 645.6 629.7 599.0 514.7 503.7 4923 1533
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Fig.2 Morphology of resin sand fracture
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