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Influence of Operating Conditions on Internal Quality of Large Cross

UDC 621.746.047 : 669-14-147-412

Section Continuously Cast Blooms

Yoshiharu 11DA, Masayuki ONisu1, Tetsuo UEDA,

Shinobu OKANO, and Yutaka SHINSHO

Synopsis :

The No. } Steelmaking Shop of Kawasaki Steel Corp. Mizushima Works has two circular arc type
bloom casters with mold size ranging from 200x220 mm to 400 X560 mm.

In this paper, the influence of casting conditions on internal defects of large cross section bloom casts
has been studied, especially the molten steel flow in the pool caused by immersed nozzle and elctromag-
netic stirrer.

The multi-pore immersed nozzle has been proved to be superior to the single—pore nozzle, in increas—
ing aereal percentage of equiaxed crystals of casts and in decreasing accumulation of inclusions. The a—
mount of large inclusions in large cross section bloom is less than in the case of smaller ones. A math-
ematical model to predict the amount of large inclusions accumulated in the upper side of bloom casts is
presented. The influence of electromagnetic stirring on the center segregation and negative segragation
at the part of white band is made clear, and low segregation casts can be obtained by choosing a proper

electromagnetic stirring condition.
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Table [. Main specifications of the continuous cast—
ing machines for blooms and beam blank.

Ttem No. 1 C.C.M. No. 3 C.C.M.

Furnace 180t LD 2/3

Start up June 1968 Oct. 1972

. 200220 11.0 | 240%x400x1.0
Mold size (mm) | 5503 300%1.10 | 200%400 % 0.90
X casting speed | 250x 250 1.00 | 400x 560%0.50
. (B.B.)

(m/ min) 250300 1.00 | 400%460%1.0
Number of strands 8 4
Bending radius 12 500 12 500/22 250
Length from
menisous to the 38850 4] 636
torch cutter

. Ladle
\\ Tundish cover
Inert o Tundish °
gas / B’Sw'ger
e _'—7—- :——.——'—___—%
it N
Inert
Weir Porous gas
nozzle
Immersed nozzle
Mold powder
Meniscus
Bubbles

Fig. 1, Schematic representation of some methods
to produce clean bloom casts.
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Photo. 1. An example of break out caused by
sticking of solidified shell to mold plate.
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Fig. 2. Temperature changes in mold plate at
100 mm below from meniscus.
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Fig. 3. Schematic representation of sequence ca-
sting between the heets with different chemical
composition.
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Fig. 4. Influence of miss-alignment and sulfur
content for internal crack of bloom castings.
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Fig.5. Influence of &,-V¢ on internal crack caused
by unbending.
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Fig. 6. Some examples of jet stream from immersed
nozzle by water model.
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Fig. 7. Influence of shape of immersed nozzle on
accumulation of non-metalic inclusions.
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Fig. 8. Influence of mold size on accumulation
of non-metalic inclusions.
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Fig. 9. Relation among super heat, type of im-
mersed nozzle and areal percentage of equiaxial
crystal zone.
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Fig. 10. Influence of shape of immersed nozzle
on carbon segregation at center of bloom.
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Fig. 11. Relation between stirring force of electro-

magnetic stirrer and areal percentage of equiaxial
crystal zone.
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Fig. 12, Influence of electro-magnetic stirring
on carbon segregation at center of bloom.
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Fig. 13. Relation between stirring force of electro-

magnetic stirrer and carbon segregation at white
band.
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Fig. 15. Relation between flow velocity and dis-
tance from meniscus by water model of bloom
casting.
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Fig. 16, Size distribution of inclusions in steel

cast.
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Fig. 17. Influence of shape immersed nozzle on the
shell growth in and close to mold.
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Table 2. Temperature drop of molten steel in mold and actual values used for the calculation.

Mold size Immersion Wy,0 Ve Lyy=tw, d T, l AT
(cm) nozzle ({/min) | (m/min) | (°Q) (cm) (°C) | (°C)
Smgle pore 2 500 0.40 4.9 2.52 1538 6
40 x 56 - |
Multi-pore 2 550 0.45 5.4 1.94 1 538 29
Single-pore 2200 | 0.8 5.9 1.87 I 540 0
30x 40 !
Multi-pore 2 200 0.87 6.2 1.40 1 540 25

oL :7.0g/cm3, pg:7.4g/cms,
Wh,o : Cooling water flow rate, V, : casting speed

bwa=lwy ®

CPL 0.207 cal/g °C GPS

1 400°C

0.166 cal/g-°C, TS

Temperature dlﬂ'erence in mold coolmg water between outlet and inlet

0 : Shell thickness at outlet of mold, T, : Steel temperature in tundish
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Photo. 2 Solidification structures at white band.
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