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Caster with Hot Rolling Mill —Construction and Operation of the Mizushima No.4
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Synopsis :

At Mizushima Works, No4 Continuous Caster was constructed and started its operation
in January 1993 with the aims of improving the quality of slabs for manufacturing Steel
strip, shortening lead times by synchronized operation of the CC with the rolling
process and realizing good working environment by automation. Responding to
increasingly stricter product quality requirements, a large-capacity tundish and a
vertical-bending caster were adopted in order to promote float separation of inclusions
and reduce the size of inclusion-accumulated region at the slab upper surface.
Electromagnetic flow control mold (FC Mold) and segmented small-diameter rolls

enabled to realize stable production at a maximum casting speed of 2.5m/min.
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Defects Free Casting Technologies Aiming at Synchronized Operations
of Continuous Caster with Hot Rolling Mill

—Construction and Operation of the Mizushima No.4 Continuous Caster—
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At Mizushima Works, No. 4 Continuous Caster was constructed and started its operation in January 1993 with the aims
of improving the quality of slabs for manufacturing steel strip, shortening lead times by synchronized operation of the CC

with the rolling process and realizing good working environment by automation.

Responding to increasingly stricter

product quality requirements, a large-capacity tundish and a vertical-bending caster were adopted in order to promote float
separation of inclusions and reduce the size of inclusion-accumulated region at the slab upper surface. Electromagnetic flow
contral mold {(FC Mold) and segmented small-diameter rolls enabled to realize stable production at a maximum casting

speed of 2.5 m/min.
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Fig. 1 Schematic layout of 4 CC
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Table 1 Specifications of $CC

Ileat size (t)| 250

Slab size {mm): 220 x {850 ~1 900}

Machine type Vertical (3 m) and multipoints

Bending and unbending

Number of strand 2

Metallurgical length (m)| 45

Maximum casting speed (m/min)! 2.5

Ladle turner

Tundish
Capacity (t)| 70
Molten steel depth  (mm) | 1 100

[ndependent two arm type

Mold oscillation Direet stepping cylinder

{max. 400 cpin}

Tundish tilting device Tilting by hydraulic cylinder

Dumimy bar Top insertion

Air mist and variable
width device

Secondary cooling

Roll Split-roll and intercosling

Torch

2 torch cars and 3 pairs of
gas blow pipe per strand
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Table 2 Summary of automatic devices

ltem Device

Function

Automatic casting Sliding nozzle exchanging device
operation

Removal and attachment of upper nozzle and sliding plate,
cleaning of well block

Mold powder feeding device

Storage, transportation, scattering by screw feeder

Temperature measurement
and sampling device

Handling the continuous temperature measurement probe,
automatic sampling

Automatic slab Crop and sample slab
transportation transporting car

Transporting the crop to crop pit and the sample slab
to inspection room

Deburring machine

Deburring by hummer with rotor during slab transporting

Marking device

Piling and dot type marker

Slah piler, slab serving skid

Transporting slab from piler table to D-liner

Direct-liner{D-liner)

No man control at a distance of 800 m

-

Ethernet

vV G0/45 l Process computer
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Fig. 2 System configuration
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Table 3 Chemical composision of sticking material in tundish

Chemical composition {wt%]
Si0, Ti0, ALO, | Fe0s Ca0 MgO MuO Na,O
 Surface layer 18.4 3.5 5.7 1.7 211 3.6 3.3 2.6
Middle layer L 9.2 2.4 57.0 1.3 19.9 41 R
18 24 58.6 3.7 14.7 i1 5.7 2.0
Bottom laver w1 18 1.2 3.2 0 w1 1 33 27 28
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Fig. 8 Aims of flow control mold (FC Mold)
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(Slab size D (.22 mx1.3m, Casting speed : 1.8 m/min)
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Fig. 14 Slah surface temperature from meniscus
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