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‘Effect of Mild Cooling in Mould upon Solidified Shell Formation of

Continuously Cast Slab

Ken NAKAI, Tsutomu SAKASHITA, Moriki HASHIO,
Morio KAWASAKI, Keiji NAKAJIMA and Yasuo SUGITANI

Synopsis:

The effect of reducing heat flux density in continuous casting mould on the solidified shell formation has
been studied in order to improve the irregularity of solidified shell thickness and to reduce longitudinal

surface cracks.

From theoretical considerations, mild cooling in the mould can be attained by making many

grooves on the mould inner surface, since the heat transfer coefficient between the strand shell and the

mould is lowered due to the air gap existence in the groove.

Therefore the width of each groove should be

minimized to prevent the molten powder from flowing into the groove.
Experiments using the mould with small longitudinal grooves have been carried out in the curved con-

tinuous casting machine.

From results of temperature measurements in the copper mould, the local heat

flux density at 15mm below the mould meniscus is lowered to about two thirds of that of the conventional
smooth surface mould. Both the irregularity of shell thickness and the surface quality of slabs are con-

siderably improved.
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Fig. 1. Model of heat transfer in mould with grooves.
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Table 1. Values used for calculation.

23 800 keal/m?.h.°C
1000 kcal/m?.h.°C
0.028 m

319 keal/m-h.°C
60 #m

0.055 kcal/m-h.°C
300 £ m

3.0 keal/m-h.°C
0.0005 m

60 kcal/m-h-°C
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Fig. 2. Calculated result on relation between Z, and heat
flux density.
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Fig. 3. Calculated result on relation between Z, and heat
flux density.
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Table 2. Experimental condition.

Slab caster No. 1 CC machine at Kashima (12.5 mR)
Slab size 250 mm thickness, 1 240~2 215 mm width
Steel grades Low carbon, Middle carbon steel
Casting speed 0.50~0.95 m/min

Condition of mould @ Even @ With grooves by machining

inner surface
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Fig. 5. Location of thermocouples in the copper mould.
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Fig. 6. Calculated temperature distribution in Cu mould.
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Fig. 12. Comparison of measured and calculated shell
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mould and the mild cooling mould.
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Fig. 13. Comparison of shell thickness variarance in the
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