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Microstructural Changes during Semi-solid State
in Hypereutectic Al-Si1 Alloy

In-Joon Kim and Do-Hyang Kim

Abstract

Microstructural characteristics of hypereutectic Al-Si alloys during reheating at semi-solid temperature have been
investigated. The size and morphology of primary Si particles in wedge-type mold-cast ingot has been compared with hot-
rolled sheet and Si particulate reinforced Al composite. Effects of P and Sr addition on the morphological changes of
primary Si particles have been also investigated. Observation of the solidification microstructures of the wedge-type mold-cast
ingot at different cooling rates showed that alloying elements such as P and Sr affect the morphology of Si particles, especially
in the area solidified at a slow cooling rate. Negligible change in the size of primary crystals was observed after rcheating
experiment, but o-halo formed around the Si particles and fine particles of Si precipitated in the surrounding area of the Si
particles. In addition, there seemed to be no coarsening with increasing of holding time and the region of o-halo being
decreased. Nucleation and recrystallization was accelerated with the addition of alloying elements during hot rolling resulting in
a decrease of primary Si particle size. In the case of extruded specimens, morphological change of primary Si particles was not
observed after reheating. No o-halo formation was observed in Si reinforced Al composite because of the oxide film formed
on the Si particles which acted as a diffusion barrier between substrate and the primary Si particles. (Received June 30, 1998)
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Fig. 1. Microstructural changes in Al-25wt%Si solidified with: (a) fast cooling rate; (b) intermediate cooling rate; and (c) slow
cooling rate. (d), (¢) and (f) show the microstructures corresponding to (a), (b) and (c) after semi-solid state reheating at

580°C for 30min.
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Fig. 2. Microstructural changes in Al-25wt%8Si-0.6wt%Cu-0.1wt%P solidified with: (a) fast cooling rate; (b) intermediate cooling
rate; and (c) slow cooling rate. (d), (¢) and (f) show the microstructures corresponding to (a), (b) and (c) after semi-solid

state reheating at 580°C for 30 min.
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Fig. 3. Microstructural changes in Al-25wt%Si-0.1wt%Sr solidified with: (a) fast cooling rate; (b) intermediate cooling rate; and
(¢) slow cooling rate. (d), (¢) and (f) show the microstructures corresponding to (a), (b) and (c) after semi-solid state

reheating at 580°C for 30 min.
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Fig. 4. Size distribution of Primary Si particles for wedge-
type mold-cast Al-Si alloys.
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Fig. 6. Optical micrographs showing microstructure in wedge-type mold-cast Al-25Si after heat treatment at 580°C for (a) 30

min (b) 1 hr and (c) 2 hr.
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Fig. 7. Size distribution of primary Si particles for wedge-type
mold-cast alloy with the variation of holding time.
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Fig. 8. Optical micrographs showing microstructure in hot-rolled sheet. (a) Al-25Si (b) Al-25Si-0.6Cu-0.1P and (c) Al-25Si-
0.1Sr. (d), (¢) and (f) show the microstructures corresponding to (a), (b) and (c) respectively after semi-solid state

reheating at 580°C for 30 min.
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Fig. 12. Scanning Electron Microscopy images showing
primary Si particle morphology.
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