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Microstructural evolution of A2017 semi-solid alloys
produced by SCR process

WANG Shun-cheng, WEN Jing-lin, CHEN Yan-bo,
LI Ying-long, CAO Fu-rong

(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: SCR(shearing-cooling-roll) process was adopted to manufacture A2017 semi-solid alloys. Molten alloy was
poured at different temperatures. The microstructural evolution of the alloy in the roll-shoe gap was studied. The
thermodynamics of nucleation and the laminar shear of molten alloy were analyzed. The results show that microstructures are
transformed from dendritic or rosette-shaped to fine net-globular as decreasing pouring temperature of molten alloy. Nuclei
form at the surface of roll-shoe firstly and then these nuclel are broken and enter the liquid region to form free nuclei under the
impact of liquid flow and laminar shearing and grow into dendrites. Under the laminar shearing caused by the roller, the arms
of the original dendrites are then broken and distributed dispersedly into residual aloy liquid and form free grains. Free grains
move and grow freely continuously and are ground under the laminar shearing and cooling then become spherical or
ellipsoidal.

Key words: synthesizing and process technology;  semi-solid;  shearing and cooling;  A2017 alloy;  microstructure
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