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The Secondary Cooling Technology of Continuous Casting for
Production of High Temperature and High Quality Slab

Toshio TESHIMA, Toru KITAGAWA, Shinobu MIYAHARA,

Hiroshi FUNANOKAWA, Koichi OzAWA and Kazutaka OKIMOTO

Synopsis :

Delivery of sound slabs at high temperature is one of the most important conditions for the caster to
realize the direct rolling (HDR) practice. Secondary cooling system was to be modified to make plan of
Fukuyama No. 5 machine for HDR practice. To improve the uniformity and the controllability of cooling
intensity, an air-mist cooling nozzle was newly developed. The developed nozzle has several features such
as small amount of air consumption, stable spray pattern, easy maintenance, and others. Empirical equation
to describe the cooling intensity of the air-mist cooling nozzle was obtained as a function of its operational
factors. Evaluation of the nozzle performance in the secondary cooling zone was carried out through plant
test with existing casters prior to the installation of No. 5 machine. Improvement of surface qualities of
slabs was confirmed as the results of the test. Average heat transfer coefficient of the secondary cooling
zone was also determined. Based on the knowledge, the secondary cooling zone and the reheating zone of No.
5 machine was designed and operated. Sound and high temperature slabs are delivered by the caster to real-

ize the smooth HDR operation.
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o Nozzle height : 50~250mm
o Water flow rate

:max. 55 & min- nozzle

o Water pressure : max.6kgf/cmz2
o Air pressure : 1~4kgf/cm2

o Air consumption
: 0.15~06Nm3/min-nozzle

DL 32mm

Fig. 1. Schematic diagram of newly developed
mist nozzle.
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Fig. 3. Water flux distribution of newly developed
mist nozzle.
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Fig. 4. Schematic diagram of measuring point.

Table 1. Experimental condition.
Q. Q. Nozzle height, H(mm)
(Nm®/min) (1/min) 80 160 240
0.4 15 © (@) @]
0.4 10 @) (@) Q
0.4 5 @) Q Q
0.2 5 Q O Q
0.1 2.5 Q (@) Q
0.3 5 O (@) O

©Thermometric experiment and spray performance test
(OSpray performance test
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Fig. 5. Distribution of water flux and collision
pressure in case of double mist spray.
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Fig. 12. Relation between contact length of roll
and slab surface temperature.
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Fig. 13. Effect of insulating zone on slab surface
temperature (Calculation).
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