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Fig. 1 Microstructures of as-cast samples 1°-3"
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Fig. 2 DSC analysis of as-cast samples 1"-3"
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Fig. 3 Microstructures of samples 1°-3* after homogenization heat treatment
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Fig. 4 Hardness-ageing time curves of alloys 1*-3" at different temperatures
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Table 2 Peak hardness and ageing process of alloys 1*-3°

R k=2 WiEEIEE (HBS) AL R
1* 172.5 120 °C x 20 h
2" 172.3 120 °C x 28 h
3 172.3 120 °C x 20 h
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Fig. 5 Comparison of hardness-ageing time curves of alloys 1°-3" at the same temperature
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Fig. 6 SEM fracture images of alloys 1"-3"
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Study on Mechanism of Sc and Er Elements in Al-Zn-Mg Alloy

XING Qing-yuan'?, YANG Shou-jie'?, LI Xiao-ling®, YU Hai-jun'?, WANG Yu-ling"?,
DAI Sheng-long"?

(1. Beijing Institute of Aeronautical Materials, Beijing 100095, China; 2. Beijing Advanced Engineering and Application Research
Center of Aluminum Materials, Beijing 100095, China; 3. Shanghai Jiaotong University, Shanghai 200240, China)

Abstract:

Three different compositions of Al-Zn-Mg-(Sc)-(Er) alloy were produced by the hot-top semi-continuous DC
casting technology. Microstructure of the alloy and the temperature of phases transformation were investigated
by optical microscopy (OM), scanning electron microscope (SEM), transmission electron microscopy (TEM)
and differential scanning calorimetry (DSC). Hardness and tensile properties of the alloy was measured, and
the fracture morphology was observed by SEM. The result showed that the grain size of Al-8.5Zn-1.5Mg-
0.1Zr-0.1Sc-0.1Er alloy was the smallest, and the tensile properties was the best at the same time with the
tensile strength, yield strength and elongation of 585 MPa, 566 MPa and 8.3%, respectively, as compared to
those of Al-8.5Zn-1.5Mg-0.1Zr alloy with 0.2%Er. The effect of adding 0.4%Er or 0.1%Sc+0.1%Er in the Al-
8.5Zn-1.5Mg-0.1Zr alloy on the grain size and tensile property was almost same. However, adding too much
Er element easily caused the micro clustering of Er element in the alloy.
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Al-Zn-Mg alloy; Sc; Er; micro-alloying
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