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Abstract

Cast iron is a Fe- C- Si alloy that always be used in the as-cast condition or after heat
treatment. The higher carbon (2-4 wt. %) and silicon (1-3 wt. %) contents confer castability. The
excess C precipitates during solidification by a eutectic reaction either as the thermodynamically
stable graphite phase (grey iron) and/or the metastable cementite phase (mottled or white iron).
The properties of cast irons depend on the form of C precipitation and the matrix structure. The
C precipitated in the eutectic reaction is not a major contributor to mechanical strength.
Carbides contribute hardness and abrasion resistance. Graphite contributes machinability, wear
resistance, damping and thermal conductivity depending on its shape. The mechanical
properties of cast iron are often described in terms of their matrix structure, for example, as
ferritic or pearlitic types.

This research purpose is to study the solidification behavior of ductile cast iron using color
metallography technique in order to have a better understanding in the solidification behavior of
molten cast irons. The comparison between the solidification behavior of ductile cast iron and
those of compacted graphite cast irons and grey cast irons were examined. The variable in this
study is the level of Mg content in the molten metals in which it was introduced into the melt
during liquid metal modification using sandwich technique. The results showed that when the
Mg level in the melts increases, the graphite shape transforms from flake shape to vermicular
shape and then to spheroidal shape. Color metallography technique reveals the differences in

eutectic cells structure. This yields in difference in solidification behavior of these two irons.
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