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Formation of Macrosegregation during Uni-directional
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Solidification of Iron Alloys
Synopsis :

In order to clarify the mechanism of formation of negative segregation zone, an cxperimental study has
been done on uni—directional solidification of iron with carbon contents of 0.09 to 0.25% and the solidifica—

tion rate of about 6 mm/min.
change of cross—sectional area.
duction.

Extent of negative segregation is larger for phosphorus than carbon.

Melting and solidification of iron were done in crucibles with an abrupt
Solute—depleted band is formed in the vicinity of the section of area re—

Reasonable agreement of

prediction of the model with experiment has been obtained.
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Fig. 1. Experimental apparatus.
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Fig. 2. Arrangement of magnesia tube and
iron plug.
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Fig. 3. A cooling curve during solidification
(coil speed : 12 mm/ min).
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Fig. 4. Relation between solidification distance
and time (coil speed 12 mm/ min).
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Fig. 5. Concentration distribution of phosphorus
in a solidified specimen (coil speed 8mm
/ min).
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Fig. 6. Concentration distribution of phosphorus
in a solidified specimen (coil speed 12

mm/ min).
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Fig. 7. Concentration distribution of carbon in a
solidified specimen (coil speed 12 mm/
min).
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Fig. 8. Concentration distribution of phosphorus
in a solidified specimen (coil speed 12

mm/ min).
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Fig. 9. Concentration distribution of carbon in a
solidified specimen (coil speed 12 mm/ min).
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Photo. 1. Macrostructure of a solidified specimen

(%C=0.12, coil speed 12mm/ min).
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