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Project 
Description  

Al-Si casting alloys are of great industrial importance. The addition of trace elements, Sr 
being the most commonly commercially used, causes a flake-to-fibrous transition which 
contributes to the improvement of tensile, impact and thermal shock properties[1]. Three-
dimensional analyses done by focused ion beam (FIB) tomography confirm the 
significant changes in the silicon morphology resulting from this modification[4,5,6]. In 
order to obtain a better understanding of the underlying mechanisms occurring during 
modification, a deep analysis of the modifier element distribution is essential. However, 
low Sr concentrations used for this purpose (commonly between 50 and 400 ppm) are 
below the detection limit of several spatially resolved chemical characterization methods. 

The aim of this project is to characterize the Sr distribution in hypoeutectic Al-Si alloys 
with resolutions down to the atomic scale. The combination of atom probe tomography 

(APT)[2] and transmission electron microscopy (TEM) is a 
powerful tool to obtain correlative results between chemical 
composition and structural analysis. On top of that, these 
experimental results will be accompanied by the use of first-
principles density-functional theory (DFT) simulations. 

The experimental part including APT analysis and TEM 
will be carried out at the University of Saarland, while DFT 
simultation will take place at the University of Linköping. 
Previous experience in the use of atom probe, focused ion 
beam (sample preparation) and transmission electron 
microscopy will be of advantage.  
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