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On the Formation of Centerline Segregation in Continuous—Cast Slab

Shago Taxaisui, Tadanobu KoMAl, Katsuhiko NORO, and Yasuhiro AKITA

Synopsis:

The formation mechanism of the centerline segregation of the slabs casted by the curved mold type con-

tinuous casting machine, are investigated by means of sulfur—print, X-ray photograph, specific gravity
measurement, chemical analysis and EPMA. The results are summarized as follows:

(1) The degree of the centerline segregation can be closely related to the macro-structures of slabs, which
are represented by the width of columnar zone and bulging.

(2) The centerline segregation is caused by the accumulation of the microsegregated liquid steel in the
interdendrite owing to bulging or bridging at the end of solidification.

(3) The degree of the centerline segregation can be estimated by the volume fraction of the accumulated
portion, because the chemical compositions of the enriched portion are constant independently to the dif-

ferent types of solidification.

(4) Elements such as S, P, N, Mn and Si have the same tendency of macro-segregation, which can be ex—

plained by the micro—segregation.

(5) The macro—structure shows the tendency of the accumulation of the enriched liquid.
(6) The formation model of the centerline segregation is proposed.
(Received Dec. 10, 1973)
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Table 1. Chemical composition of steel used for
this investigation.
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Fig. 1. Observed section of continuous-cast slab.
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Photo. 1. A typical example of macro-structure
at the longitudinal section of contin-
uous—cast slab.

Casting speed 0’5~ 08 m/min
140 © Upper side
- + Lower side
E
E a0t
[e]
%, oo-°?'°”’
S 100 | e .
E . —
2 o578 &’og,og) Upper side
S 80| ol o o 2B
S 5
5 e ———
- ] b
g 60| s '
13 $e o ° .
=3
8 a0 | . *7* Lower side
- /‘/
(o]
= -
5 20
=
O ! ] 1
0 10 20 30

Super heat (°C)
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cture zone and super heat of liquid steel
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Fig. 3. Relation between S-band index evaluated
by S-print and width of upper side colu-
mnar zone in continuous-cast slabs.
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Photo. 2. Examples of S-prints in the longitudi-
nal section of the slabs which bulged
at the end of solidification.
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Photo. 3. Typical examples of macro-structure in the longitudinal section of slabs, showing
different patterns of solidification as illustrated in Fig. 3.
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Photo. 4. Examples of X-ray photograph of
micro-porosities at the center of slabs.
L; Width of upper side columnar zone
Sample; Thin section cut from the cen-
ter of slabs.
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Etchanr; Stead’s reagent

Photo. 5. Examples of micro-structure in the center of the slabs which show typical types of solidification,
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Table 2. Micro-segregation of Mn in different types of solidification.
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Fig. 12, Line scanning and point analysis of Mn
by EPMA in the center of the slabs
(Samples and analized positions are sho-
wn in Photo. 5.)
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