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Operation High Speed Slab Caster for Hot Direct Rolling

Takayuki KOYANO, Yusuke SHIRATANI, Shigetaka UGHIDA,

Tsutomu WADA and Toshio MASAOKA

The slab caster No.5 was put into operation in September, 1984 at NKK Fukuyama Works, which was

directly connected with the hot strip mill No.2 for the purpose of Hot Direct Rolling Process (HDR).
To realize the HDR this caster is provided with various automatic facilities and with several

characteristics on operation such as mentioned below.

(1) For high speed casting (over 2.0 m/min); low viscosity mold powder (lithium being added), non-

sinusoidal oscillation, and mold copper plate, etc.

(2) For high temperature slab discharging; heat insulating apparatus, secondary cooling with width

control system, and slab edge heater.

of immersion nozzle, air mist cooling, etc.

developed for this HDR process.
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(3) For improvement of surface and inner quality of slab; accurate mold level control, optimum design

By these newly developed techniques the monthly production by the HDR process was increased up to
100 thousand tons of steel. This report describes the new facilities and the operation technologies
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Table 1. Main specification of No. 5 slab caster.

Item

Specification

BOF

Type of caster
Number of strands
Vertical zone length
Radius of curvature

Machine length

Casting speed
Oscillation generater

Slab size
thickness
width
length

Nominal capacity

No. 3 BOF 300t /heatx1/2
Vertical multi-point bending-unbending
2

2.45m
8.00m

Secondary cooling zone 25m
42. 1om(I_nsulating zone 16m

2. 20m/min (2. 50m/min)
Electro-hyaraulic servo
Amplitude: 3. 7~14. 4 mm
Frequency: 12~400 cpm
Mode : Sinusoidal and
non-sinusoidal

220 mm
700~1 650 mm
5900~ 14 500 mm ‘
uture
180000t/ Month (pacss 1)

B 61 4£4 A 14 H%4F (Received Apr. 14, 1986)
* HERHE (%) BIUBEA (Fukuyama Works, Nippon Kokan K. K., 1 Kokan-cho Fukuyama 721)
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Fig. 1. General layout of Fukuyama
No. 5 slab caster.
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Fig. 2. Features of Fukuyama No. 5 slab caster.
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Fig. 6. Relationship between powder consumption
and casting speed.
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Fig. 7. Shell profile at 875 mm below meniscus.
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Fig. 9. Effect of non-sinusoidal oscillation on
powder consumption.
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Fig. 10. Relationship between casting speed ‘and
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Fig. ‘11. Slab edge heater.
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Fig. 12. The effect of edge heater for temperature
compensation.

BELTeh, EvF e — il 1000°C L) Eo gk
KEREXH TN 5.

3-3.4 # .y, x—WEEH S —

7y & IR ORI RERT2EET 2 BT, 7
o X —HEBEH A —FHREBEL TR, H-3—-13, HFAH
v XA —AEOBXWIEU T, HBENNCRMLED SR
(B A~BETRE G L L O 5.

3:3.5 AT /UHEMBEE (=y Ve —%—)

4 DFREOEBSIEC $200b b, =,
W RERET LT, EERER BERHET S
DL, SFERWEEY BT LERDB. O,
By B =Y, FAS—F—2 LT D=, P —&—
(Fig. 11) T, WEMBL TS, =y Ve —K—TX
»A#ghEe, Fig. 12 i,

3:3.6 x5 vREHN -

W INEE DB, BUE I ANEERGR I h B 2,

Siab width
— 950mm
£ Beser O\
o Z
o
3 L
2 -50¢+
[
g L
€ L
2 L
® L Center []
Q
g -100 [~
(3 | 1 L 1
cc Hot rolling mill  Bar after
exit entrance roughing

Fig. 13. Temperature transition of HDR slab.
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Table 2. Quality improvement measures of No. 5
slab caster.

Purpose Counter measures

. Very accurate mold level contral

. Application of optimum mold powder
for high speed casting

. Optimum design of immersion nozzle

. Air-mist cooling

Surface quality

. Clean steel by VSC and RH treatment
. Vertical bending type machine

Inner quality
. Soft-reduction

. On-line quality prediction system
. Surface inspector
. Roll gap checker
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Quality assurance
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Fig. 14. Results of surface defects on slab.
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