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Table 1 Chemical compositions of the experimental alloys

Wg /%
ey Zn Mg Cu Sc Er zr
1* 8.39 1.43 - 0.09 0.08 0.06
2 8.36 1.38 0.47 0.09 0.09 0.07
3 9.05 1.68 - 0.09 0.08 0.06
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Fig. 1 Optical micrographs of the as-cast alloys
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Fig. 2 Backscattered electron images of the as-homogenized alloys
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Table 2 Chemical compositions of the secondary

phases of the alloys Wy /%

i M Al Zn Mg Cu Er  Sc Fe

1 AI3Er 7479 269 0.69 - 1826 3.53 0.06
2 Al-Fe 6721 178 0.86 - 0.02 0.01 26.77
3 AlCukEr 5492 866 120 2314 597 689 042
4 AlCukEr 4797 1233 6.72 28.04 3.02 - 1.52
5 AlLEr 7313 271 0.60 - 1497 798 0.02
6 AlCukEr 56.07 9.62 0.11 2047 651 6.82 0.37
7 Al-Fe 7316 259 106 410 013 0.08 1891
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Fig. 3 Intergranular corrosion morphologies of the alloys
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Fig. 4 Exfoliation corrosion results of the as-rolled alloys
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Fig. 5 Exfoliation corrosion results of the solid solution alloys
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Fig. 6 Surface morphologies of the alloy 3 and alloy 4 under the same corrosion condition
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Effect of Main Element Change on Microstructure and Corrosion
Properties of Al-Zn-Mg-Cu-Er-Sc-Zr Alloy
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Abstract:

In the present work, based on the self-made Al-Zn-Mg-Cu-Er-Sc-Zr aluminum alloy, the microstructure
evolution process of the alloy under the interaction of the three elements, the external trace Er element
and its effect on the corrosion performance of the alloy were studied by adjusting the content of the main
elements Zn, Mg, and Cu. The results showed that the addition of the Cu formed a large number of granular
AlgCu,Er phases with Er at the grain boundaries, and the increase of the Zn and Mg contents could transform
the granular phase into a coarse bulk phase. The granular Al;Cu,Er phase had higher corrosion resistance,
and its pitting pit depth was significantly lower than that of the residual phase of the Cu-free alloy, and no
intergranular corrosion occur. The addition of the Cu element fixed a large amount of Er element on the grain
boundary, which affected the exfoliation performance of the alloy in different states.
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