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On the Centerline Segregation of Continuously Cast Slabs

Kantaro SASAKI, Yasuo SUGITANI, and Susumu ISHIMURA

Synopsis:

The major factors affecting the formation of the centerline segregation in continuously cast slabs

(GG slabs) and slab-shaped ingots were investigated.
The results obtained are summarized as follows.

(1) The centerline segregation in a regular CC slab is much remarkable than that of a slab-shaped

ingot; the latter has the solidification structures analogous to those of the former.

This result shows

that the effect of the solidification shrinkage on the centerline segregation of CC slabs is small.
(2) The centerline segregation of CC slabs becomes more remarkable as the crater becomes deeper.
(3) The centerline segregation of CC slabs solidified stationarily in the secondary cooling zone is

much slighter than that of the regular CC slabs.

(4) The segregation band of CC slabs consists of a lot of small segregated spots with microporosities
and Mn-sulfides, where the microsegregation is much remarkable than that of the columnar dentritic
zones and both the clear dentrites with the smaller secondary arm spacing and the obscure dendrites

are recognized.

(5) The major factor affecting the centerline segregation of CGC slab is believed to be the mechanical
deformation (bulging of slab by the miss alignment etc.) at the final stage of the solidification where

only the mashy zone remains.
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Fig. 1. Experimental apparatus for ingot casting.
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Photo. 3. Comparisons of the dendrite morphologies in continuously cast slabs and water-

cooled ingots.
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Heat treatment ; 930°C X 30 min—air cooling

Photo. 4. A typical example of microstructure near the centerline segregation in continuously
cast slab, which is represented by the heat treatment.
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L Centerline segregation |mm

Heat treatment ; 930°C X 30 min—furnace cooling
(cooling rate 2~3°C/min)

Photo. 5. A typical example of microstructure near
the centerline segregation in continuously
cast slab, which is represented by the
heat treatment.

Photo. 6. A typical example of X-ray photograph
of microporosities near the centerline
segregation in continuously cast slab.
Sample ; Thin section cut from the center
of the slab.
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Fig. 5. Distributions of the solute concentration
in various slabs.
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Centerline segregation zone

Heat treatment ; 930° X 30min—furnace cooling (cooling rate ; 2~3°C/min)

Photo. 7. Examples of microstructure and line scanning by EPMA in continuously cast slab,

which is heat-treated.

(Lines in micro structure show analized positions by EPMA.)

Upper column : Microstructure (x10)

Middle column : Enlarged microstructure, which is scanned by EPMA (Xx60)
Lower column : Result of line scanning by EPMA
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gation zone by EPMA analysis.
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Fig. 10. Distributions of the solute concentration in relation to S-prints in the cross
sections of continuously cast slabs, in which withdrawing is interrupted.
Thickness of the residual liquid are 143 mm (Case A), 36 mm (Case B), O mm
(Case C) when whithdrawing is interrupted.
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Fig. 11. Effect of solidified conditions on macro—
segregation degree in cotinuously cast
slab, in which withdrawing is interrupted.
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