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Table 1 Chemical compositions of the alloys (Wt%) w
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Fig.2 Microstructures of as-cast O0Be (a) and 0.03Be (b) alloys

540 °Cx1 h 540 °Cx2 h 540 °Cx4 h 540 °Cx10 h

0.03Be

B3 AN [ [E 5 Ab 3 5] 0Be A1 0.03Be & 4 4L i ik SEM 1%
Fig.3 SEM images of eutectic Si of 0Be and 0.03Be alloys after different durations of solution treatment
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Fig.4 Statistics of aspect ratio and equivalent diameter of eutectic Si after solution treatment for different time: (a) 0Be alloy; (b) 0.03Be alloy
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Fig.5 BSE image (a) and Si (b), Fe (c) and Mg (d) element mappings of 0.03Be alloy after solution treatment for 2 h
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Table 2 Chemical composition of the intermetallic compounds in Fig.5 (at%)

Point Phase identification Al Si Mg Fe
1 n-Fe (ALLFeMg,Si,) 52.5 28.1 14.2 52
2 p-Fe (Al FeSi) 69.9 16.2 0.1 13.8
3 Mg,Si 28.2 24.0 47.8 0
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Fig.6 SEM images of 0Be and 0.03Be alloys after solution treatment for different durations
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Fig.7 Statistics of area fraction and equivalent diameter of n-Fe phase after solution treatment for different time: (a) 0Be; (b) 0.03Be
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Effect of Be on Transformation of Fe-containing Phase of Al-Si-Mg Alloy During Heat
Treatment

Sun Yetao', Feng Jietao', Yin Jiaxin’, Wang Rong', Wang Deqing’, Li Chengjun', Wang Yingmin®, Fang Canfeng'
(1. Key Laboratory of Solidification Control and Digital Preparation Technology (Liaoning Province),
Dalian University of Technology, Dalian 116024, China)
(2. Hubei Sanjiang Aerospace Wanfeng Technology Development Co., Ltd, Xiaogan 432100, China)
(3. Key Laboratory of Materials Modification by Laser, lon and Electron Beams, Ministry of Education,
Dalian University of Technology, Dalian 116024, China)

Abstract: To investigate the effect of Be on the transformation of Fe-containing phases during solution treatment, a series of experiments
combining Be with different solution treatment processes were designed, and the intrinsic relationship between its effect on the morphology of
eutectic silicon and Fe-containing phases and the mechanical properties was studied, aiming to improve the overall performance of the
hypoeutectic Al-Si-Mg alloy. The results show that Be delays the decomposition of Mg,Si phase and promotes the transformation of n-AlSiMgFe
phase to f -AlFeSi phase. The accelerated transformation of the structure and morphology of m -AlSiMgFe phase not only enhances the
strengthening effect, but also weakens the cleavage effect of n-AlSiMgFe phase on the matrix, thus synchronously improving the strength and
plasticity of the alloy.
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