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Effects of Strontium on Refinement Mechanism of Primary Si in A390 Aluminum

Alloy Prepared by Copper Serpentine Pouring Channel
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(School of Materials Science and Engineering, University of Science and Technology Beijing)

Abstract: A390 aluminum alloy was prepared by a composite process of serpentine pouring channel(SPC) and Sr-
modifier. The microstructure and hanging rate of hanging metal solidified in the SPC were analyzed and the effects
of Sr, commonly used as a eutectic Si modifier, on the refinement mechanism of primary Si particles(PSPs) under
the cooling condition in the SPC process were investigated. The results indicate that Sr poisoned heterogeneous
nucleation sites inhibits the nucleation of the PSPs, which is the dominant factor in the growth of the PSPs under
rapid cooling. Further more, Sr element promotes the nucleation and growth of the PSPs by decreasing the solid-
liquid interface energy. On the other hand, the nucleation and growth of the PSPs are inhibited by increasing the
activation energy for diffusion of silicon atoms across the solid-liquid interface.
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Tab.1 Chemical composition of A390 aluminum alloy %

Si Cu Mg Fe Mn Ti Zn P Al

16.76  4.84 0.62 0.18 <C0.10 <C0.20 <C0.10 <C0.05 #xix
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Fig.1 Schematic diagram of preparing semi-solid A390
aluminum alloy slurry through the composite process of
serpentine pouring channel (SPC) and Sr-modifier
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Fig.2 Hanging metal solidified in the copper

serpentine pouring channel
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Fig.3 DSC curves of A390 aluminum alloy without

and with Sr-modifier
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Fig.4 Metallo graphic photos of hanging metal of A390 alloy
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Fig.5 SEM microstructure of hanging metal of A390 alloy without Sr-modifier
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Tab.2 Hanging rate in the copper serpentine pouring channel

at different process parameters %
N w(Sr) /%
0.01 0.02 0.03
160 16.1 15.1 20.8 17.0
680 19.2 18.4 18.2 13.0
700 7.8 11.7 18.1 14.8
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