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Carbon Pick-up Phenomena in Plain Carbon Steel by
Evaporative Pattern Casting Process

lk-Min Park, Hee-Sang Park, Dong-Ryol Lee, Kyung-Whoan Lee* and Zin-Hyoung Leex*x

Abstract

It has been a major concern in the foundry that steel castings manufactured by the evaporative pattern casting process encoun-
ter the carbon pick-up problem. A carbon rich layer at the evaporative pattern cast surface is a result of interactions between the
gaseous products from foamed polystyrene and the molten metal. The carburized layer with a high hardness makes it difficult to
machine the casting. In this study, the influence of the density of EPS pattern and coatings on carbon pick-up phenomena of S25C
and S45C commercial carbon cast steel were investigated. As the density of EPS pattern is increased, the carbon concentration of
decomposed pattern is increased and the thickness of carburized layer at the surface of steel castings is increased. Also as the den-
sity of coatings is increased, the permeability of coatings is decreased and the thickness of carburized layer at the surface of steel
castings is increased. S25C steel which has lower original carbon content compared to S45C steel exhibited severe carburization.
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Fig. 2. Schematic diagram of experimental setup.
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Fig. 1. Pattern shape of EPS and experimental condition.
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Table 1. Chemical composition of the specimen (wt %)
W C Si S P Mn Ni Cr Cu Fe
Sample
S25C 0.25 0.16 0.01 0.01 0.25 0.01 0.21 0.01 Bal.
S45C 0.43 0.13 - 0.01 0.48 0.01 0.04 0.01 Bal.
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Fig. 3. Steel castings cast by EPC process in this experiment.
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Fig. 4. Surface morphology of steel casting with variation of EPS pattern density.
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Fig. 6. Comparison of microhardness profiles with variation of EPS pattern density (coating density:70Baume)
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Fig. 9. Comparison of microhardness profiles with variation of coating density (EPS density : 0.02 g/cm?)
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