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Abstract
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This research project studied the solid fraction evolution of the semi-solid aluminum ADCI10
alloy processed by the Gas Induced Semi-Solid process, GISS, which was a new process being developed
for the Thai metal casting industry. The solid fraction study was conducted by creating semi-solid
particles by immersing the graphite diffuser to inject gas bubbles in the melt for various times of 15, 17,
20, 28, 60, and 90 seconds. Then, the semi-solid slurry was drawn into a copper quenching mold and
rapidly solidified to capture the microstructure in the mold. The samples were then analyzed for the
corresponding solid fraction. In addition, this rapid quenching mold technique was applied to study the
solid fraction and microstructure of semi-solid metal in a shot sleeve in order to determine the suitable
shot sleeve temperature in the semi-solid die casting process. The study was conducted by pouring semi-
solid slurries processed by the GISS process for 20 seconds into a shot sleeve preheated at different
temperatures of 250°C, 300°C, and 350°C, and into a shot sleeve preheated at 350°C followed by different
soaking times of 5, 15, 20, and 25 seconds. The semi-solid samples were then obtained using the rapid
quenching mold for further analysis. Finally, the technique was applied to investigate the effect of cooling
rates on the semi-solid microstructure to study the semi-solid grain formation mechanism. The study was
conducted by immersing the graphite diffuser into the melts held at 620°C and 670°C until the desired

solid fraction was achieved. Then, the quenching mold was used to take samples for further analysis.



The results of this research show that the rapid quenching mold technique was able to determine
the solid fraction correctly. In the shot sleeve experiments, the spherical grain growth was achieved with
the conditions of high seolid fractions and low cooling rates. At the same shot sleeve temperature,
increasing the soaking times resulted in rounder solid particles, which was due to grain coarsening. The
results from the shot sleeve experiments were successfully applied in die casting experiments to control
the mechanical properties of the semi-solid cast samples. In addition, the rapid quenching mold technigue
gave important information of the semi-solid grain evolution, which could be used to explain the

formation mechanism of the semi-solid microstructure.
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