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High Speed Continuous Casting Technology for Surface Defects Free Stainless Steel
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Synopsis :

At Kawasaki Steel Chiba Works, as part of a modernization program aimed at creating
an "urban steel works”, No.4 continuous caster was constructed as a replacement for
Chiba’s super annuated No.1 continuous caster. The new caster is used exclusively for
specialty steels, centering on stainless, and has functioned smoothly since the start of
its operation in July 1994, realizing an improvement in the quality of stainless and
high-carbon steel slabs by the introduction of a vertical bending type machine, a larger
tundish and other features, and promoting enhancement of productivity by the adoption

of automatic equipment.
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High Speed Continuous Casting Technology for Surface Defects
Free Stainless Steel Strand

—Construction and Operation of the Chiba No.4 Continuous Caster—
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Synopsis:

At Kawasaki Steel Chiba Works, as part of a modernization program aimed at creating an “urban steel works”, No.4
continuous caster was constructed as a replacement for Chiba’s super annuated No.1 continuous caster. The new caster is
used exclusively for speciality steels, centering on stainless, and has functioned smoathly since the start of its operation in
July 1994, realizing an improvement in the guality of stainless and high-carhon steel slabs by the introduction of a vertical
bending type machine, a larger tundish and other features, and pronioting enhancement of productivity by the adoption of
automatic equipment.
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Table 1 Specification of 4 CCM and 1 CCM
SR-KGB 4 CCM 1 CCM
¥ Vertica!l
. ertica
Q-BOP DC-KCB Machine Type “bending Curved
* * No. of strand 1 1
| Machine length {m) 25.6 19.6
RH VoD Curve radius (m) 9.6 10.0
Length of vertical strand (m} 2.5 —
Slab width (mm) | 650—1650 7001 600
Slab thickness (mm) 200, 260 200, 260
3CCM 4CCM Casting speed (m/min) Max. 1.6 Max. 1.1
Tundish capacity {t) 30 10
Fig. 2 Process of steelmaking at Chiba Works Secondary cooling Air-mist Flat-spray
Start up July, 1994 July, 1871
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Fig. 3 Schematic view of No.3 and No.d slab caster
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Table 2 Automatic system of No. 4 CCM

Ladle Automatic connector

Long nozzle automatic jointor

Tundish Submerged nozzle automatic changer
Coolant automatic setter

Autornatic connector

Mold Automatic mold powder feeder
Automatic mold width changer

Torch bur remover

Long nozzle
support arm

Fig. 4 Long nozzle automatic joint system
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Fig. 6 Outline of torch-bur-remover
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Fig. 7 Layout of No.3 CCM and No4 CCM
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Fig. 8 Outline of No.4 CCM control system
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Fig. 9 Comparison of inclusions in slab between No.4 CCM
and No.l CCM
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Fig. 10 Comparison of hairpin defects between No.4 CCM
and No.l CCM
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Index of coil surface defects
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Fig. 11 Comparison.of coil surface defects between No.4
CCM and Ne.l CCM
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Fig. 12 Relationship between total oxygen content of
molten steel in ladle and that in tundish
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Fig. 14 Comparison of thickness of segregation between No.4

CCM and No.1 CCM
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Tundish

Molten steel

Fig. 15 Outline of the plasma heater

Table 3 Main specification of plasma heater

Tundish capacity {t} 30
Max. 1.6

DC transfer
Twin torch type

1.2[3.5 kKA X350 V]
Ar pure(0;0.1%)

Casting speed (m/min)

Plasma type

(MW)

Power

Plasma gas
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Fig. 16 Effect of plasma heater on temperature of molten
steel in tundish
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