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Absiract

It is necessary to know the behaviour of the liquid in the solid-liquid coexisting zone on
the solidification in steel ingot, in order to understand the macrosegregation such as the
inverse V-segregation, the healing of the hot-tearing during solidification etc.

In this study, an artificial spacing is made in the solid-liquid coexisting zone and the
liquid is allowed to flow into it. This was done in such a way that the fluidity of the solute-
rich liquid flowing into the spacing and the morphologies of crystals and non-metallic inclus-
ions formed in tha liguid which filled the spacing may be examined at various temperatures.

The mechanism of crystal refinement in the liquid of the spacing is also considerad.
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Table 1 Compositions used for the experiment

C | Si Mn P s

0.65 0. 30 0.58 i 0.2 0.015
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Fig. 1 Experimental apparatus with Tammann furnace
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Tu: Crystallization temperature of primary crystal
Tw: Temperature to form the spacing
47¢: Difference between the equilibrium liquidus temperature and the temperature to form the spacing

Tig. 2 Cooling curve at the upper end of an artificial spacing (47'e=16.6°C)
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47 : Difference in temperature of the beginning and maximum of the recalescence
when the solute-rich liquid which has filled the spacing crystallizes

Fig. 3 Relation between the 47°: and 47,
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Photo. 1 Solidification structure in the Q, Zone ol primary crystallization
): Zone of secondary crystallization

D

zones of the primary and

secondary  crystallization — at Fig. 4 Num' :rs of primary and secondary crystals
AT, of 27.7°C rer anit length at various values of 47,

3.3 TEMBURE L KRB IRE
ZRWH OB EBRIE Co AL b - kD, —RIEHOFELE C, Lokt



5 SROFE A BB 1 2 B I LR M 0 26 T B 5 Wkt 41
4.0 l
o C
A Si
30 Mn
AP
o
©opf°S -
~ /
= o
Q — -
1.0 & & b
. ]

0 S 10 15 20 25 30
AdTe , °C

Fig. 5 Relation between the ratio of the solute concentration of
the secondary liquid to the initial solute concentration,
Ci11/Cy, and 7.
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Fig. 6 Limiting fraction of solid, above which the interdendritic
liquid can not flow into the spacing, on the basis of 47 .
The dashed line shows the limiting fraction of solid of 0. 67
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Fig. 7 Change of the primary crystal per unit length in carbon steel
with the addition of phosphorus and sulphur on the basis of
the constant solute concentration of C, Si and Mn
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Fig. 8 Formation mechanism of crystals in the solute-rich ligquid
which has filled a spacing made artificially
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