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ABSTRACT

An optimum molten metal chemical composition and cast treatment was investigated
for producing thin wall ductile cast iron in this study. The optimum casting process
without brittle cementite structure (chill structure) separating out during casting
extremely thin wall ductile cast iron with 2mm thickness was proposed. In addition, the
melt evaluation method for thin wall ductile cast iron by using thermal analysis was
investigated.

The problems in the manufacturing process and the position of thin wall ductile cast
iron in casting material were explicated. The carbon and silicon which are in the basic
composition of cast iron were focused on and the relationship between the molten melt
composition and microstructure of 2mm wall thickness of ductile cast iron was clarified.
The cementite eutectic reaction (chilling) was caused easily as the increasing of cooling
rate due to reducing the wall thickness. However, the embrittlement could be restrained
and the graphitization reaction of the matrix structure was accelerated due to separation
by crystallization of a large amount of fine graphite, which is due to the undercooling by
quenching and increasing the temperature range of eutectic reaction by the chemical
composition constituted by eutectic composition. The influence of cooling speed on the
chilling was discussed as the composition was for the thin wall ductile cast iron in
chapter 3. The specimen with gradient in plate thickness was casted in order to
continuously change the cooling rate.

The cooling curve of the molten cast iron in the cup type shell mold (30X 50mm) used
in the carbon equivalent (CE) meter were recorded and analyzed. The first derivative of
the cooling curve was used to calculate the characteristic temperature, cooling speed and
time of transformation point in eutectic reaction during solidification. Next, the
correlation between these melt characteristics and graphite nodule count of thin wall
ductile cast iron was analyzed. It was found that the maximum cooling speed (V&-max) of
recalescence reaction and carbon equivalent value has a higher correlation with the
graphite nodule count of thin wall ductile cast iron. And the formula between the nodule
count and CE value, Wr-max was established by using regression analysis. The availability
of the regression formula was also confirmed. The graphite nodule count could be

predicted by this formula. The carbide precipitation could be restrained if the graphite



nodule count is over than the critical value. Therefore, it was could be used to evaluate

the melt by comparing the critical nodule count and the predicated nodule count.
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