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Fig. 1 Effect of Cu and Mg contents on the mass fraction of the as-cast precipitated phase in the Al-9Si-Cu-Mg alloy
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Fig. 2 Effect of Cu and Mg contents on the equilibrium solidus temperature ( TS ) and Q phase formation temperature ( TQ )
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Tablel Reaction scheme for the Al-9Si-2Cu-0.4Mg alloy
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Design of the Composition and Heat Treatment Process of High-
Performance Al-Si-Cu-Mg Cast Alloy

XIONG Jun-jie"?, FENG Zhi-jun"*, LI Yu-fei"?, LI Ze-hua®, LI Xiao"?, CHANG Bo-wen"? WANG
Guang-dong®, YANG Ji-wei®

(1. National Key Laboratory of Advanced Casting Technologies, Shenyang 110022, Liaoning, China; 2. Shenyang Foundry
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Dalian 116000, Liaoning, China; 4. Shenyang Research Casting Technology Co., Ltd., Shenyang 110141, Liaoning, China; 5.
School of Materials Science & Engineering, Northeastern University, Shenyang 110819, Liaoning, China)

Abstract:

In the interests of pursuing the development of new high-performance cast alloys, the relationship between
Cu, Mg element content and 6-Al,Cu, Q phase content and formation temperature, the equilibrium phase
diagram of Al-9Si-2Cu-xMg alloy and the variation curves of precipitated strengthening phase content with
temperature and time were established by thermodynamic calculation of materials. Combined with DSC
thermal analysis experiment, the alloy composition and heat treatment process of the Al-Si-Cu-Mg alloy
were designed. The results showed that it was accurate and efficient to design the composition and heat
treatment process of the Al-Si-Cu-Mg alloy by thermodynamic calculation of the materials, which improved
the efficiency and reduced the cost of developing new alloys. The composition satisfied the relationship:
9.5 < Cu+20.4Mg < 10.7,and 1.5% < Cu < 2.5%, and 0.35% < Mg < 0.45%. The heat treatment process
was 500 °C x3 h+530 °C x9 hwQ+155 °C x12 h. Average ultimate tensile strength at room temperature was
401 MPa, yield strength was 302 MPa, and the elongation was 5.3%, which reached-the performance level of
high performance cast aluminum alloy.
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Al-Si-Cu-Mg alloy; calculation of phase diagram; heat treatment process; mechanical properties
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