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Possibility of the Elimination of Double Oxide Film Defects
from Aluminium by Keeping it in the Holding Furnace

R. Raiszadeh', W. D. Griffiths"

Abstract

One of the most important recent developments in Al alloy castings has been the study of
the effect of double oxide film defects on the variability of their mechanical properties.
These defects are caused by the entrainment of the surface oxide film into the bulk liquid
metal, often during filling of the mould. The entrainment of the surface oxide skin is
accompanied by entrapment of the local atmosphere, leading to the immediate presence of
cracks in the final solidified casting. It is the random nature of their occurrence, and their
random size and orientation that contributes to the variability of the tensile and fatigue
properties of Al castings. Current research is aimed at understanding the change in the
behaviour of these double oxide film defects once they have formed, and their
development with time. These experiments involved the preparation of a commercial
purity liquid Al melt that was free of oxide film defects, obtained by holding the melt
under a vacuum. This was then poured into a mould with a running system designed to
create and introduce oxide film defects, so that their time of formation was known. A
ceramic mould was used so that the casting could subsequently be held in the liquid state
for different lengths of time before solidification, so that how the structure of the defect
changed with time could be studied. In this way a better understanding of the effect of
double oxide film defects on casting properties can be gained.
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