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The Effects of Casting Parameters on Microstructure and Mechanical

Properties of Semi-Solid A356 Aluminium Alloy
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Abstract

In this study, the microstructure and mechanical properties of A356 aluminium products with the
addition of Al-5Ti-1B master alloy at level of 0.15 wt% Ti produced by (1) Conventional Casting or directly
casting, (2) Low Temperature Pouring (LTP) and (3) Cooling Plate (CS) were investigated. Using
Conventional Casting, the A356 melt was poured at 670 °C into the metal mold and sand mold. However,

using LTP and CS technique, the pouring temperature 630 °C was used instead. The results showed that
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the microstructure of conventional casting showed the dendrite morphology of a-Al particles, while the

microstructure via LTP and CS revealed globule morphology. The o-Al particle size via CS was smaller

than those by using LTP. This is due to the cooling rate of CS is much higher than that of LTP. The

smaller the a-Al particle size was, the higher the mechanical properties of semi-solid products became.

Moreover, the microstructure achieved using metal mold revealed more globular shape and smaller size,

in comparison with those of sand mold casting. This is due to the metal mold provides higher cooling rate

than sand mold.

Keywords: Semi-solid metal casting / cooling plate technique / A356 aluminium alloy
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