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Grain refinement in Aluminum and its alloys has been widely studied over the last years. A 
common method is the inoculation of the melt with boron-based particles, as heterogeneous 
nuclei. However, their efficiency is strongly depending on the alloy system and casting 
parameters.  
In-situ X-ray radiography is employed to analyze the nucleation behavior of different boron-
based grain refiners in the system Al-Ge. Microstructures were analyzed post-mortem by 
SEM and STEM.  
Similar to Al-Si alloys a poisoning effect was observed, increasing with the Germanium 
concentration. For a better understanding of this poisoning effect the morphology of the 
grain refiner particle, embedded in the Al-based matrix, was studied. Different stable layers 
of Al-Ti-B-Ge with distinct crystal structures have been found and characterized. 
Additionally, the influence of the grain refiner on the growth morphology of the Al-dendrites 
was investigated. 
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