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1-Thermocouples; 2- Stainless crucible; 3- Resistance wire;
4-Insulating layer; 5- Water jacket; 6- Melt; 7-Electromagnetic

stirring coils; 8-Heat insulating material
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Fig.1  Sketch of heatable stirring furnace with controlled

temperature
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Fig.2 Microstructures of 7A04 aluminum alloy semisolid slurry prepared without (a, b, ¢) and with (d, e, f) short-time electromagnetic

stirring (EMS) at 627 °C for position OR (a, d), 0.5 R (b, €), and R (c, f)
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Fig.3 Statistical results of microstructures of 7A04 aluminum
alloys slurry prepared with and without EMS: (a) average

equivalent diameter and (b) average shape factor

B4 627 CFIEABATERE 7TA04ZrSe 2 [ 45 R T 24 24
Fig.4 Microstructures of 7A04ZrSc aluminum alloy semisolid slurry prepared without EMS at 627 ‘C for position OR (a), 0.5R (b), and
R (c)
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Fig.5  Statistical results of microstructures of 7A04 and

7A04ZrSc aluminum alloy semisolid slurry prepared

without EMS: (a) average equivalent diameter, and (b)

average shape factor
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Fig.6 Microstructures of 7A04ZrSc aluminum alloy semisolid slurry prepared with short-time EMS at 627 ‘C for position OR (a), 0.5R
(b), and R (c)
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Fig.7 Statistical results of microstructures of 7A04ZrSc alloy
semisolid slurry prepared with and without EMS:

(a) average equivalent diameter and (b) average shape factor
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Effects of Short-time Electromagnetic Stirring and Grain Refiner on Microstructure of
Semisolid Slurry of 7A04 Alloy

Li Wei', Zhao Junwen®?, Luo Qinglai*, Wu Shusen?, Han Jing*, Dai Guangze®
(1. Key Laboratory of Advanced Technologies of Materials (Ministry of Education), Southwest Jiaotong University, Chengdu 610031,
China)
(2. State Key Laboratory of Materials Processing and Die & Mould Technology, Huazhong University of Science and Technology, Wuhan
430074, China)

Abstract: The effects of short-time electromagnetic stirring (EMS), grain refiners and their combined effects on microstructure and radial
homogeneity of large-volume semisolid slurry of 7A04 alloy were investigated. The results indicate that 7A04 alloy semisolid slurry with
fine and globular primary a-Al grains can be achieved and the homogeneity of slurry is improved by either short-time EMS or addition of
grain refining elements Zr and Sc. Optimum microstructure with average equivalent diameter of 36 um, shape factor of 0.68, coefficient of
variation C, of 0.8% at 631 <T is obtained by the combined action of short-time EMS and grain refiners. As the temperature decreases, the
microstructure of semisolid slurry of 7A04 alloy coarsens and the microstructure homogeneity of the slurry deteriorates, while the shape
factor has little change.

Key words: 7A04 aluminum alloy; large-volume; electromagnetic stirring; homogeneity; grain refiner
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