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Abstract
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Semi-solid metal processing has been applied widely in the industry for many years. To
obtain the most of its potential, it is important to have a more efficient and effective semi-solid
metal formation process. Two theories are often proposed by many researchers: copious
nucleation and fragmentation. In order to understand of the formation mechanism, it is important to
study the microstructure evolution at the early stages. This research has developed an
experimental apparatus that can capture the grain structure at different times at the early stages to
understand how the semi-solid structure evolves.In this technique, semi-solid slurry is produced by
injecting fine gas bubbles into the melt through a graphite diffuser during solidification. Then, a
copper quenching mold is used to draw some semi-solid slurry into a thin channel. The semi-solid
slurry is then rapidly frozen in the channel giving the microstructure of the slurry at the desired
time. Samples of semi-solid A356 aluminum alloy are taken at different gas injection times of 1, 5,
10, 12, 15, 20, 30, 35, 40 and 45 seconds. Analysis of the microstructure suggests that the
fragmentation by remelting mechanism may be responsible for the formation of globular structure
in this rheocasting process. A studywas conducted at different graphite temperatures of 100, 200,
300 and 400°C. It was shown that with the graphite temperature of 100°C,the number of solid
particles increases.This is because with high graphite temperatures the grain formation rate was
low and the formed solid grains may be remelted more. The increase of gas pressure and cooling
level also increasedthe number of solid particles. TiB, additions resulted in the formation of smaller
particles and nearly spherical particles by increasing heterogeneous nucleation in the melt.
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