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Relation between Large Inclusions and Growth Directions
of Columnar Dendrites in Continuously Cast Slabs

Shinobu OKANO, Takashi NISHIMURA, Hirohi Oo1, and Tatsukichi CHINO

Synopsis:

It is well known that the columnar dendrite grows in a direction opposing the liquid flow. Therefore,
in order to make clear the fluid flow within liquid pool, the solidification structures of steel slabs cast
continuously by the curved mould bending type machine were investigated. At the same time, the
amount of large inclusions trapped within the upper part of slab was measured by the method of X-ray radio—
graphy. The following results were obtained;

(1) The deflection angle of columnar dendrite, depending on the solidification rate and the flow
velocity along the solidified shell, is large at the edge of slab, but smaller near to the center of slab.

(2) The amount of large inclusions in the accumulated zone of slab increases in proportion to its
deflection angle of columnar dendrite.

(3) In case of the asymmetrical flow from nozzle pores, the distribution of large inclusions in the
direction of slab width becomes asymmetrical, and the amount of large inclusions extremely increases at

the edge of strong flow side.
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Table 1. Dimensions of casting machine and
casting conditions.

Machine type Curved mould bending
Casting radius 12.5m
Mould length 700 mm
Slab size Width 1890 mm
Thickness 260 mm
Casting speed 0.6 m/min
Ladle analysis G Si
(%) 0.16~0.18 0.32~0.38
Mn Sol. Al
1.25~1.45 0.022~0.040

k a J
Q 300mm
£,
]
. ¥ (inner surface)
Drawingdirection
edge center ge

a: slab width
b: slab thickness

Fig. 1. Sampling method for determination oi
large inclusions by radiography.
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Photo. 1. Solidification structures at the longitu-
dinai section of continuously casted

slab.

— 63 —



2984 % + &8 % 61 4 (1975) ®l4E
a 544
—A— 'g‘
C <E
2
2 @
S (e}
b e |
=
s o slab surface
—A— 3 Fig. 2. Definition of deflection angles of columnar
e - g dendrites.
- A-A' and B-B' are perpendicular to slab
c R S surface.
— A —— — 5 40 T T T
D) e—e outer surface 4
0 ‘ 20 40 96)1 20 o—o inner surface
Distance from slab surface (mm) g
=< ey
(a); Center of narrow face, (b); Edge of wide face, D 0 o
(c); Center of wide face,
Photo. 2. Solidification structures at cross section =20
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of continuously casted slab.
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Fig. 3. Changes of deflection angles in continuous
cast slab using ordinary bifurcated nozzle.
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Fig. 4. Changes of deflection angles in continuous
cast slab using box type nozzle.
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Fig. 5. Changes of deflection angles in case of
asymmetrical flow from nozzle pores.

afi [
[ £YY 4
' Fie )
]
l*t-o“l
e EAL
4:? ey
t

v I
! T L
'I' ‘-1- +
]

||ﬂ"x*;, POTHAN
ik
::/: N
|A/+ -r+
|/+4 -
|/.pr +
0 L3
/*'_ v
A

*:f,‘:}: Zone A

T

<— fast flow

Zone B

7 5| Zone C

<---- siow flow

Fig. 6. Schematic representation of flow pattern in continuous cast slab.
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