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Table 1.
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Main specifications of No. 5 slab caster.

Item Specification

BOF : No. 3 BOF 300 t/heat X 1/2
Type of caster Vertical multi-point bending-unbending
Number of stands 2
Vertical zone length 2.45m
Radius of curvature 8.00m s

: econdary cooling zone 25m
Machine length 42.10m (Insulatmg Zone 16m

2.20 m /min (2.50 m /min)
Electro-hydraulic servo
Amplitude : 3.7~14.4 mm
Frequency 12~400 cpm
Mode : Sinusoidal and
non-sinusoidal

Casting speed
Oscillation generator

Siab size

Thickness 220 mm
Width 700~1 650 mm
Length 5900~ 14 500 mm

Nominal capacity 180 000 t/month (2‘%%“680 t/month)

BEA 62 4F 10 A 23 HZAF (Received Oct. 23, 1987) (UKIEHAEHL)
* NKK 181134 845055 & (Fukuyama Works, NKK Corporation)
*2 NKK 75188k AR HMNTE E (Fukuyama Works, NKK Corporation)
*3 NKK $k$@RFZeif 15858 (Fukuyama Laboratories, Steel Research Center, NKK Corporation)

*4 NKK #511)8357 (Fukuyama Works, NKK Corporation)

*5 NKK 15 1L SISk B E0 4 2 B8 T35 (Fukuyama Works, NKK Corporation, 1 Kokan-cho Fukuyama 721)
Key words : hot direct charge rolling ; energy saving ; process control ; continuous casting machine ; hot rolling mill ;
casting defect ; steel ingot ; continuation ; quality assurance ; pouring rate.
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Fig. 1. General layout of
Fukuyama No. 5 slab caster.
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Fig. 2. Effect of mold powder on K
factor in mold.
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Table 2. The design of a mold copper plate for
high speed casting.

Item Content

Plate thickness
Bolt position

33-40 mm : Surface temperature< 350°C
Avoid from max. heat area

Slit width 5 mm
Slit pitch 20 mm

33 mm : Slit pitch near the bolt
Slit depth 15 mm

21 mm : Deep slit depth near the bolt

Cooling water >9.0m/s at meniscus

350

300 Calculated surface temp-
erature of mold copper
late . o—
250} o~
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e Measured temperature ﬂ
200} /° 8mm from Cu surface

Temperature of mold copper plate (°C)
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Fig. 3. The relationship between a casting speed
and temperature of a copper mold plate.
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Fig. 4. Curve of non-sinusoidal oscillation.
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Fig. 5. Relationships between casting speed and
friction force.
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Table 3. The quality improvement countermea-
sures of the No. 5 CCM.

Purpose Countermeasures

. Very precise mold level control

. Application of optimum mold powder
for high speed. casting

. Optimum design of submerged nozzle
Air-mist cooling

Surface quality

Clean steel by VSC and RH treatment
Large capacity tundish

Vertical bending type machine

Small roll pitches

Soft-reduction

Inner quality

On line quality prediction system
Roll gap checker

e S N A

Quality assurance
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p : Specific gravity (kg/m®)

Qr : Casting rate of molten steel (ms/s)

V : Velosity of molten steel stream at narrow face (m/min)
@ : Collision angle of molten steel stream (deg)

D : Collision depth of molten steel stream (m)

Fig. 6. Caluculation of mold level fluctuation
index “F”.
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Fig. 7. Condition of meniscus (High casting rate of
molten steel).
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