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Production Techniques of High Temperature CC slabs for
Remote Direct Rolling

Naonori MORITAMA, Mayumi OKIMORI, Eiji IKEZAKI and Katsuyuki 1SOGAMI

Synopsis :

The high temperature slab productlon techniques to realize the new type of CC-HDR (the remote HDR),
in which the caster is located some distance from the mill, are discussed.

In continuous casting ; Firstly, it is required to adopt the optimum slab thickness. Next, the following

" techniques are indispensable in order to raise the slab edge temperature high enough for remote HDR

process ; secondary cooling pattern leaving slab edge not sprayed with water, slab surface reheating by uti-
lization of latent heat of solidification, slab edge insulation in caster, slab edge heating system around cut-
ter equipment.

Slab transportation ; High speed, insulated slab transfer car is advantageous for remote HDR process.

Prior to hot rolling mill ; Jet gas heating system is more advantageous for remote HDR process than in-
duction heating system due to the effective heating of slab cutting section. In addition, longitudinal turning
of slab is effective to save energy for slab edge heating.

It is required to efficiently arrange these techniques between caster and hot rolling mill.

Based on the concept mentioned above, a new remote HDR process at Yawata Works in Nippon Steel
Corporation has been built and put into operation successfully in June 1987.
Key words : CC-HDR ; remote HDR ; edge temperature ; surface reheating ; edge insulation ; edge heating ;

jet gas heating ; induction heating ; slab transfer car ; energy saving.
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Table 1. Simulation conditions of slab tempera-
ture.

Item Condition
Slab width (mm) 1000
Specific water flow (1/kg) 0.62

1520 (Tgz : 1490)
Inside of caster =10
Outside of caster =30

Molten steel temperature (°C)

Heat transfer coefficient
(kcal/m?+h-°C)

Slab thickness (mm) 100 150 210 250 300

Casting speed (m/min) 4.0 2.64 190 1.60 1.33

Caster end Liquid-core end
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Table 2. Comparison between induction heating and jet gas heating.

Hem Induction heating Jet gas heating
Heating coil
Equipment
Heated part
of slab
Heating time Short heating A litte longer heating

at high temperature

for operation

Heating pattern By core arrangement By combustion
control and power control gas control
Flexibili
oy By core arrangement By gas flame control
width change control
Cutting section
heating No Yes
Maintenance Coll (maintenance) Refractory (maintenance)
Air pollution _ No poliution
(NOX) by use of low NOX burner
Scale loss No problem No problem

for operation

Start of hot rolling

Occurance of cooling
area in hot rolling
After edge heating
(before rolling)

End of hot rolling

Energy saving by
Slab turning

- e

%
turning

=

+1200

| 1100

! Ideal profile of
L slab temperature
Siab T~ ~ Edge heating up 11000
turnin ~ -
T VAR o —u— g

Before edge heating 900

Average slab edge temperature(T)

Slab longitudinal direction Slab

No slab Slab

turning Tail *= """ T T~ ——= =* Front
Slab Slab
Front Tail

Slab thickness X width = 250 X 1 100(mm)
Fig. 14. Energy saving by slab turning.
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Table 3. Comparison between roller table and

transfer car in slab transportation over 1000m
distance from continuous caster to hot strip mill.

Item Roller table Transfer car
Transpotation speed (m/min) Max 90 Max 250
Average 70 Average 200
Distance (m) 1000 1 000
Time (min 14.5 5
Efficiency _of insulation Average Average
(keal/m?-h-°C) h=81 h=1
Temperature change at 40 mm Average—180 Average 4
from slab edge 5’
Temperature change of cutting Large Small
section of slab
Precipitation of AIN Yes No

Continuous casting———————=|

Strand surface

reheating by Gas cutter

Insulated car

On-caster

insulation Insulation and heating

near gas cutter

Slab transportation

Delivery end of
finishing train
QQ

Turntable

-«—Edge heating —»|<4——Hot rolling ——>|

Fig. 15. Equipment layout of remote HDR

process at Yawata Works.
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Remote HDR process at Yawata Works.
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