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Fig. 1 Thermodynamic simulation results of alloys with
different amounts of Si: (a) Curves of liquid volume fraction vs
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Fig. 2 Thermodynamic simulation results of alloys with

different amounts of Cu: (a) Curves of liquid volume fraction

vs temperature; (b) Changing curves of ATSY AT%3/%5and
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different amounts of Mg: (a) Curves of liquid volume fraction
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Thermodynamic simulation of high silicon aluminum alloys for
semi-solid processing

FANG Liang', CHEN Zhi-guo" %, BAI Yue-long>*, ZHANG Hong-bo', ZHANG Hai-chou?

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Department of Mechanical and Electrical Engineering,
Hunan University of Humanities Science and Technology, Loudi 417000, China;
3. Beijing General Research Institute for Nonferrous Metals, Beijing 100088, China;
4.Hunan Wenchang Technology Company Limited, Loudi 417000, China)

Abstract: The thermodynamic simulation based on CALPHAD method was applied to optimize the high silicon
aluminum alloys Al-xSi-yCu-zMg for semi-solid thixoforming. This simulation was performed with three parameters Si,
Cu and Mg, and the results were analyzed and compared with the DSC test, and then, the semi-solid alloys were
optimized. The results show that Cu and Mg are two key elements for alloys design and can notably affect liquid volume
fraction vs temperature sensitivity and temperature interval, while Si has little effect on these two parameters.
Considering the criterion of alloys design, some new optimal alloys for semi-solid processing are available:
Al-17Si-4.5Cu-1.5Mg, Al-17Si-5Cu-1Mg and Al-17Si-4Cu-2Mg.
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