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ABSTRACT 

The purpose of this project is to study the process parameters affecting the 

microstructural evolution of aluminum alloy A356.2 and to determine the optimal 

conditions of the strain induced melt activation process (SIMA) for producing the non-

dendritic A356.2 feedstock . In this work, the design of experiment 32  full factorial 

technique was used to determine the optimal parameters. Three factors were selected 

for this study which are percent reduction of area (40%, 50% and 60%), partial 

remelting temperature (585°C, 595°C, and 605°C) and soaking time (15 min, 25 min and 

35min). . The as-cast A356 aluminum alloy slab was firstly fully annealed in an 

induction furnace. Secondly, the annealed slab was cold rolled at room temperature 

at various percent reduction of area. Finally, the deformed slab was partially remelted 

at various partial remelting temperatures and soaking times and quenched in water at 

room temperature. Based on the 32  full factorial design, each set of experiments was 

conducted and repeated for three samples to check the reproducibility. The response 

parameters consist of the shape factor, average grain diameter, hardness values and 

liquid fraction. From the experimental results, it was found that the percent reduction 

of area, soaking time and partial remelting temperature have significant effect on the 

structural evolution from the dendritic structure to the globular structure. Globular 

structures of CC-phase surrounding by the Al-Si eutectic were observed in all samples. 

In addition, the gray relation analysis results reveal that 40 percent reduction of area, 

the remelting temperature at 595°C and soaking time for 35 minutes yield the best 

multi-objective optimization. The partial remelting temperature has the most 

significant effect on the response parameters at 68.32%. The percent reduction of area 

has effect on the response parameter at 16.67% and the soaking time has significant 

effect on the response parameters at 5.65%, respectively. Furthermore, the MiniTab 

analysis results show that the partial remelting temperature and the soaking time have 

significant effect on the hardness values at 0.05 level of statistical significance. 
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