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Clarification of crystallization mechanism of non-equilibrium primary alpha-Al
by applying mechanical vibration and application to recycling process
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Aluminum smelting results in extremely high greenhouse gas emissions.

Recycling of aluminum alloy is a key issue for decreasing the carbon footprint of aluminum products.
To recycle aluminum scrap, impurity elements such as silicon, copper, etc. will become an obstacle.
In this study, removing impurity elements from casting aluminum alloy, which has near eutectic
composition was attempted by using a fractional crystallization method with electromagnetic stirring
(EMS). EMS was implemented during cooling from the liquid phase to the solid-liquid coexistence
temperature. Then the semi-solid aluminum slurry was obtained. After that by squeezing aluminum
slurry, a -aluminum phase particles and the liquid phase were separated, and the number of o -phase
particles were increased by aBplying EMS. The Si contains in a -phase was less than 2.0%. After
squeezing, Si contains could be reduced from the original material.
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Fig. 1 Schematic image of the present experimental setup.
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Fig. 2Microstructuresof ADC12 aluminum alloy applying EM S(maximum stirring velocity
was 15.1 m/s, girring direction was periodically reversed with cycle 0.5 ) during
cooling
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Fig. 3 Composition of a-Al and Eutectic phasein the samples applying EM S during solidification
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Fig. 4 Microstructures of the samples after squeezing, (a) purified fraction and (b) residue fraction
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Fig. 5 Comparison of the composition of samplesoriginal ADC12 alloy, purified and residue
fraction
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