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Abstract 

Eutectic alloys have a lower melting point and excellent castability. Their composite microstructure exhibits excellent mechanical properties. Recently, near eutectic Al-Cu-Si ternary alloys has received increasing attention due to a combination of ultrahigh compressive strength (1GPa) and good plasticity (11%), which are attributed to the nano/ultrafine structure composites containing either micron-sized dendrites embedded in ultrafine eutectic matrix or multi-scale eutectic microstructure.
This paper presents a study of the lamellar eutectic microstructure in higher-order multicomponent (Al-Cu-Si, Al-Cu-Si-Mg, and Al-Cu-Si-Mg-Zn) systems, as compared to its binary Al-Cu counterpart. Eutectic alloys of binary Al-Cu, ternary Al-Cu-Si, quaternary Al-Cu-Si-Mg and quinary Al-Cu-Si-Mg-Zn systems were prepared using arc melting and suction casting processes. These samples were then characterized using a combination of X-ray diffraction, scanning electron microscope and Vickers hardness test. All as-cast alloys consisted of a lamellar eutectic microstructure. It was found that the average interlamellar spacing reduced significantly from 84±8 nm to 41±4 nm, with increasing number of principal alloying elements from binary Al-Cu to quaternary Al-Cu-Si-Mg eutectic systems, respectively. This led to an increase in average Vickers hardness value from 280 in binary Al-Cu to 339 in quaternary Al-Cu-Si-Mg alloy. The presentation will discuss the effect of increasing number of principal alloying elements on the eutectic microstructure and its mechanical property. The current results open up new opportunities to design a novel ultrafine eutectic microstructure in the high-order multicomponent alloys with potentially superior mechanical properties.
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