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Abstract: Since the industries are called to produce environmentally friendly products, the research 
is moving toward new improved materials. In this panorama, aluminium alloys find applications 
for a large range of products. In the automotive, as well as in the aerospace, sector, aluminium alloys 
are largely adopted, thanks to their high specific properties and their light weight. Moreover, 
common casting techniques permit us to realize complex high-quality components. These 
components may be realized by using casting techniques adopting casting-additives, such as 
modifiers or refiners. In this work, the effect of refining and modification was studied in terms of 
microstructural evolution of the intermetallic phases in two aluminium-silicon alloys (EN AC 45300 
and EN AC 43500). Microstructures were analyzed through micro-hardness measures, and we 
found a reduction in the standard deviation of the hardness with the addition of additives. 
Furthermore, secondary dendrites arms spacings (SDAS) were measured, evidencing a decrease in 
SDAS by adding casting additives. A strong correlation was found between the adding of additives 
and the possibility of containing the size of the silicon and of all the intermetallic phases opening 
up to the possibility of tailoring the microstructures. 
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1. Introduction 

In recent years, research in the fields of automotive and aerospace has made enormous progress. 
These advances are mainly associated with needing to reduce the environmental impact of vehicles 
by reducing CO2 emissions [1]. In this context, researchers have suggested many possible solutions, 
such as the adoption of electrical machines [2,3] or fuel cells [4]. Despite that, for the traditional 
engines, the reduction of fuel consumption and consequently the reduction of the weight of cars are 
still crucial [5]. In this perspective, thanks to their properties, especially the lightness, aluminium 
alloys have proved to be one of the best solutions to meet environmental needs. Aluminium alloys 
have high specifical mechanical properties and high corrosion resistance: These properties allow us 
to use the aluminium alloys in many parts of vehicles, from chassis to engine components [6,7]. 
Particularly, aluminium-silicon alloys are widely used in the automotive sector to realize pistons 
[8,9]. 

Unfortunately, in some applications, a component can require multiple properties that cannot 
be fulfilled by a single alloy. From this perspective, the usage of different alloys properly joined to 
each other could be useful to guarantee, for example, a change in specific properties within the piece. 
Since the various possible welding processes to join aluminium alloys may give rise to weak spots in 




























