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high Si content during semi-solid remelting

LI Yan-xia" 2, LIU Jun-you®, ZHANG Ju-cheng'-?, LI Hai-feng'

(1. Department of Materials, North China Institute of Aerospace Engineering, Langfang 065000, China;
2. Beijing Bei Ke De Rui Metallurgy Engineering and Technology Co., Ltd., Beijing 100083, China;
3. Science and Technology Industry Group, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The microstructure evolution of casting Al-25%Si alloy during semi-solid remelting was studied by the water
quenching experiment, and the quantitative statistics and characterization of the size, shape and volume fraction of the
primary Si phase were conducted. The results show that the microstructure evolution includes three stages within the
process of heating insulation above the eutectic temperature, i.e., the eutectic Si phases getting granulated and dissolving,
the primary Si phases breaking and the sharp corner passivating and the shape tending to be round. The size of primary Si
phases is coarsened through the Oswald ripening, its shape factor increases and the volume fraction reduces. The alloy
heating to 590—600 C and holding for 30—50 min has a low size coarsening rate (K) of primary Si phase with round
shape and controllable volume fraction, which satisfies the requirement of the semi-solid processing. The size coarsening
rate constant K depends on the solidification velocity and heating temperature. The alloy solidified in the steel mold has
high K value of 23.83—38.88 um®/s. Moreover, the K value decreases with increasing temperature. While the K value of
the alloy solidified in the copper mold is lower and equal to 10.91-19.87 pm®/s, which increases with increasing
temperature.
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Fig. 1 Optical microstructures of Al-25%Si alloy cast in steel mold (a) and copper mold (b)
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Fig. 2 Optical microstructures of Al-25%Si alloy solidified in steel mole and held at 580 ‘C for different times: (a) 5 min; (b) 10

min; (c¢) 20 min; (d) 30 min
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Fig. 3 Optical microstructures of Al-25%Si
alloy solidified in steel mole and held at
590 °C for different times: (a) 5 min; (b) 10

min; (¢) 20 min
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Fig. 4 Optical microstructures of Al-25%Si alloy solidified in steel mold and held at 600 ‘C for different times: (a) 5 min; (b) 10

min
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Fig. 5 Optical microstructures of Al-25%Si alloy solidified in copper mold and held at 580 °C for different times: (a) 10 min; (b) 30

min
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Fig. 6 Diameter (a), shape facter (b) and volume fraction (c)
vs holding time for Al-25%Si alloy solidified in steel mold at

various temperatures
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Table 1 Coarsening rate of primary Si phase in Al-25%Si semi-solid alloy holding at different temperatures

S K/(um’s ™)
Solidification 3
Temperature/'C K. /(um*s™")  K/(um’s)
mold 10 min 30 min 40 min 60 min 70 min 90 min
Steel 590 100.31 42.78 46.27 - 27.58 - 38.88 3.304
tee
600 13.26 20.77 27.72 - 22.99 - 23.83 3.546
580 31.32 12.67 - 10.92 - 9.16 10.91 3.21
Copper 590 33.40 14.23 - 12.05 - 11.76 12.68 3.304
600 42.94 25.44 - 19.33 - 14.85 19.87 3.546
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