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Table 1 Chemical composition of alloy wy/%
4 SEBRALSY
) By
% Cu Zr Mg Al

1¥ Al-4.4Cu-0.15Zr-1.0Mg 445 0.164 1.12
2" Al-4.4Cu-0.15Zr-1.5Mg 479 0.156 148
3% Al-4.4Cu-0.15Zr-1.7Mg 482 0.155  1.69
4 Al-4.4Cu-0.15Zr-2.0Mg 431 0.143 1.98
5" Al-44Cu-0.15Zr-22Mg 443 0.168 220
6" Al-4.4Cu-0.15Zr-2.5Mg  4.46  0.159  2.55
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Fig. 4 Hot crack sensitivity coefficient of Al-4.4Cu-0.15Zr-xMg alloy
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El5 Al-4.4Cu-0.15Zr-«Mg& S BB
Fig. 5 Microstructure of Al-4.4Cu-0.15Zr-xMg alloy
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Fig. 7 Energy spectrum analysis of Al-4.4Cu-0.15Zr-xMg alloy
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Fig. 8 X-ray diffraction of Al-4.4Cu-0.15Zr-xMg alloy
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Fig. 11 Transmission electron micrograph of Al-4.4Cu-0.15Zr-1.7Mg
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Fig. 12 Fracture morphology (a) and microstructure (b ) of Al-4.4Cu-0.15Zr-1.0Mg
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Fig. 13 Fracture morphology (a) and microstructure (b ) of Al-4.4Cu-0.15Zr-1.7Mg
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Effect of Mg Addition on Hot Tearing Properties of Al-4.4Cu-0.15Zr Alloy

TIAN Yu, YUAN Xiao—guang, HUANG Hong-jun, ZUO Xiao-jiao, ZHENG Wen-tao
(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, Liaoning, China)

Abstract:

In order to investigate the effect of Mg addition on hot tearing of Al-Cu alloys, the relationship between hot
tearing tendency and Mg addition was characterized by hot tearing sensitivity coefficient Hsc. The effects of
Mg addition on hot tearing susceptibility of Al-4.4Cu-0.15Zr-xMg (x=1.0, 1.5, 1.7, 2.0, 2.2, 2.5, wt%) alloys
were investigated by OM, XRD, SEM and TEM. The results show that with an increasing in Mg content, the
grains refine first and then coarsen, the intergranular low melting point phase increases gradually, and the hot
tearing inclination decreases first and then increases. When Mg content is 1.7%, the alloy has the best hot
crack resistance, and the hot crack sensitivity coefficient is 1.16. At this time, the alloy grains are the most
uniform and fine, and the low melting point phase particles between grains almost form a continuous network
distribution. The effect of Mg on hot tearing tendency of Al-4.4Cu-0.15Zr alloy is realized through refining
grain size, increasing volume fraction of intergranular low melting point phase and changing their distribution.
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Al-Cu alloy; hot tearing susceptibility coefficient; Mg element; microstructure
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