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Microstructure evolutions of semisolid slurry of 2024 wrought aluminum
alloy during continuous cooling and isothermal holding
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Abstract: The microstructure evolutions of 2024 wrought aluminum alloy slurry during continuous cooling and
isothermal holding were investigated by a simple technique of water quenching. The results show that during the
continuous cooling course, the solid fraction, average particle size and shape factor increase continuously with
temperature decreasing. While during the isothermal holding stage, the solid fraction of the slurry fluctuates at the
corresponding values, the particle size of the primary solid phase increases continuously, and the shape factor decreases
firstly, then increases and finally decreases to a value between 1.3 and 1.4. The increase of solid fraction during
continuous cooling is dominated mainly by the precipitation of solid-phase particles in the early stage, and by the growth
of solid-phase particles at last. The evolution process of isothermal holding can be divided into three steps: disaggregation
of the chain structure, mergence and coarsening, and the final ripening of primary particles. These primary solid particles
grow by obeying the D} - D7 = K¢ kinetic law in the whole isothermal holding process.
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Table 2 Linear fitting data of primary particles growth law of 2024 wrought aluminum alloy in isothermal holding stages
Temperature/ Average solid fraction, fi/% Slope, K/(pm*s™") Dy*/pm® Regression coefficients, R
635 29.58 3264.25 20 435.98 0.988 58
625 45.7 4097.07 88 776.22 0.807 4

615 51.34 2104.87 187 345.6 0.997 86
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