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Microstructure of hypoeutectic Al-Si alloy is one of critical factors to control mechanical properties.
Normally, primary silicon dendrites occurring during the mushy state have different appearances in
shapes and sizes depending upon solidification. This research objective is to study the effect of
mechanical vibration at different solid fractions on silicon morphology of Al-Si alloy grade ASTM
A356. Pouring temperature of liquid Al-Si alloy was either 650°C, 630°C, and 620°C. Mechanical
vibration was applied continuously during pouring molten aluminum into mold, which was kept at
580°C in salt bath. Solid fractions during the experiments were at either 13% or 40%. Subsequently,
the samples were quenched into water. The linear intercept method was used to determine grain
size. It was found that samples with pouring temperature of 650°C had coarse grain size. At lower
pouring temperature, i.e. 630°C, it was found that microstructures had small globular and particle
like shape. Samples from pouring at 620°C showed globular shapes and some other dendrite
structures. The research revealed that increasing of solid fraction and activating vibration resulted in
grain size reduction. The microstructures analyzed by Image Pro Plus Analyzer Version 5.1 showed
that grains were more globular and smaller during stronger vibration. To study the relationship
between microstructure and macrostructure, Rheocasting Quality Index (RQI) was used. The RQI
value depends on the proportion of solid during pouring and level of applied vibration severity

during solidification. The analysis of RQI results from the research led us to the conclusion that low

temperature pouring together with high vibration promotes the high RQI value of semi-solid

structure in the same level of other techniques of semi-solid metal (SSM) slurry ingot production.





