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Effect of Solidification Velocities on the Formation of CO Blowholes
during Uni-directional Solidification of Iron

Kazumi MORI, Akimitsu KAMIMORI,

Mikio DEcucHI, and Teruhisa SHIMODA

Synopsis:

The present paper deals with the experimental study made of the uni—directional solidification of iron with
blowhole formation at various solidification velocities ranging from 5 to 13:5 mm/min and [%C]_=0-1.
It is found that the lower limit of the transitional oxygen concentration, [%0],1, for the formation of elongat-
ed blowholes is 0-003~0-0049% and almost independent of solidification velocity f. On the other hand,
the upper limit of the transitional concentration, [%O];,u, increases with increasing f until f=10 mm/min is
reached, beyond which [%O];,, tends to decrease.

On the bases of the equilibrium solidification model, an attempt has been made to calculate the lower
limit of the transitional oxygen concentration. The calculation is in good agreement with the experimental
findings.

The relationship found between the upper limit of the transitional concentration and solidification ve—
locity is interpreted in terms of the relative rates of growth of the bubble and of advance of the interface.

A series of experiments has been made of solidification from the iron melt in equilibrium with CO-CO,
gas mixtures. It is shown that both kp,* and k.* increase with the increase of solidification velocity.

(Received Oct. 11, 1972)
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Fig. 1. Change of solute concentrations during uni-

directional solidification. Solidification velo-
city 10 mm/ min. L-liquid, S-solid.
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Fig. 2. Change of solute concentrations during uni-
directional solidification. Solidification velo-

city 10 mm/ min. L-liquid S-solid.
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Photo. 2. Unetched longitudinal sections of iron
specimens showing the formation of blow-
holes. Photos. (A) and (B) correspond

to Figs. (5) and (6), respectively.
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