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Study of the effect of Homogenization Treatment via Partial Melting on the
Microstructure and Mechanical Properties of Austempered Ductile Iron

M. Mosallaee Pour E. Dastanpur M. Dehghan

Abstract

The chemical composition and uniform distribution of alloying elements in the matrix of austempered
ductile irons (ADIs) have significant influences on their properties, e.g. segregation of the alloying
elements have detrimental effects on the mechanical properties of these materials. Unlike previous
studies, the homogenization treatment via partial melting was used in this study in order to reduce the
segregation of alloying elements within the matrix. The optical and electron microscopic studies showed
the efficiency of homogenization treatment using partial melting in lowering the amount of segregation in
the matrix of ADI. The XRD phase analysis was used for estimating the fraction of phases. The results of
Charpy impact and tensile tests as well as the fractographic examinations of the fractured samples before
and after being homogenized indicated that the homogenization process with partial melting is an
efficient method for improving the mechanical properties of ADIs.

Key Words Ductile iron, Austempering, segregation, homogenization, partial melting, strength.
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