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Abstract

Lamellar cast iron is a very important technical alloy and the most used
material in the casting production, and especially in the automotive industry
which is the major consumer. Beside the many great properties, it is inclined
to form casting defects of which some can be prevented, and some may be
repaired subsequently. Shrinkage porosity is a randomly returning problem,
which is difficult to understand and to avoid. This defect is a volumetric
deficiency which appear as cavities inside the casting in connection to the
casting surface. Another frequent defect is the metal expansion penetration.
This defect is a material surplus squeezed to the casting surface containing
sand inclusion from the mold material. Shrinkage porosity is usually
mentioned together with metal expansion penetration as the formation
mechanism of both defects have common roots. It is also generally agreed, that
these type of defects are related to the volumetric changes occurring during
solidification. Additionally, the formation of these defects are in connection
with the coherency of the primary austenite dendrites.

The purpose of this work was to develop knowledge on factors affecting
a volume-change related casting defect formation in order to minimize the
presence of these defects in engine component production. This was done
by extending the existing solidification investigation methods with novel
solutions. Introduction of expansion force measurement in the determination
of dendrite coherency combined with multi axial volume change measurement
refine the interpretation of the solidification. Comparison of registered axial
and radial linear deformation in cylindrical samples indicated an anisotropic
volume change. Different methods for dendrite coherency determination
have been compared. It was shown that the coherency develops over an
interval. Dependent on the added inoculant the coherency is reached at
different levels of fractions of a solidified primary phase. It is also shown,
that inoculation has an effect on the nucleation and growth of the primary
phase. Quantitative image analysis has been performed on the primary phase
in special designed samples designed to provoke shrinkage porosity and metal
expansion penetration. It was found, that the inter-dendritic space varies
within a casting. This was explained by the coarsening of the primary dendrites
which originates from differences in the local time of solidification.
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