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The Effect of Silicon on the Formation of CO Blowholes during
Solidification of Iron

Hiroyuki NOMURA, Kazumi MORI, and Toshihiro NAKASHIMA

Synopsis:

In order to clarify the effect of silicon addition on the formation of CO blowholes, an experimental
study has been made of uni-directional solidification of iron at a solidification rate of about 5 mm/
min. The composition range explored was: C 0.1%, O 0.006~0.0119] and Si 0.01~0.04%. The
critical concentration of silicon for the formation of macroblowholes has been determined to be 0.022
to 0.025%;. The influence of oxygen on the critical concentration of silicon was small. The effect
of silicon on the formation of macroblowholes could be explained by postulating chemical equilibrium
in Fe-C-Si-O melt in the interdendritic region. It is presumed that macroblowholes are formed

with the similar mechanism as that in the case of no addition of silicon.
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Fig. l. Change of solute concentrations during
uni-directional solidification. (Pgo-+
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Fig. 2. Change of solute concentrations during
uni-directional solidification. (Pgo+
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Fig. 3. Plot of [9681]1, vs. [%C]. showing the
critical composition for blowhole forma-

tion.
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Fig. 4. Plot of [9,0]L vs. [%Si]y showing the
critical concentration of silicon indepen-
dent of oxygen cocentration.
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Fig. 5. Relation between the melt composition
and the ceasing of blowhole growth.
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Photo. 1. Longitudinal sections of solidified spe-

cimens showing the formation of ma-
croblowholes for various solute concen-
trations.
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Photo. 3. A photograph showing the beginning of blowhole formation.

Photo. 4. A longitudinal section showing the for-
mation of microblowholes near the cri-
tical small blowhole.
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Fig. 6. Calculated values of Pco+Pco, and 1+
20 /r plotted against solid fraction.
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