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Influence of Rate of Heat Removal on Uneven Solidification
in Continuous Casting Mould

Yasuo SUGITANI, Masanobu NAKAMURA, and Tadao WATANABE

Synopsis :

The influence of rate of heat removal on uneven solidification in a continuous casting mould has been
investigated by changing thickness of a steel plate which is closely set on a surface of sand mould. The
steel plate has a heat capacity corresponding to its thickness, and the rate of heat removal in initial stage
of solidification decreases with the thickness decrease.

As a result, Al-killed steel containing about 0.129,C, whose shell is formed quite unevenly in water—cooled
copper plate mould, has been observed to solidify evenly under some low rate of heat removal. This
critical rate is about 0.8 x10® kcal/m?-h by heat transfer analysis.

This fact can be explained as follows. When the rate of heat removal is lowered, temperature of shell
on mould side gets to drop more slowly and the difference of cooling rate between mould and liquid steel
sides of shell becomes smaller, which makes the difference of shrinkage smaller. In this way, the bend—
ing force towards liquid steel, which is potentially exerted at upper part of shell by the difference of shrink—
age, gets weakened. Moreover, strength of shell becomes weak due to a rise of temperature level of shell.
Consequently, the bending force cannot overcome the static pressure and air gap is not formed between

the shell and mould, which results in even solidification.
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Table 1. Chemical compositions and casting conditions.

. Chemical composition (%) Castin condition
Cooling PO ° g
! No. Castin Castin Super-
/ method c Si | Mn P S sol. speeclg temp_g he%f
Al (m/mim | ) (°C)
Water-cooled
| copper plate 0.090.37 | 041 |0020|0.007(0.001 0.66 nd nd
and sand mould
> | Steel plate |\ 1555 (079|0015|0012|0033| 0.79 | 1585 61
11.8 mm
3 53 mm |010|0.29|037][00I1|0010{0030( 0.73 1543 16
4 3.75 mm o.11 {0.25]0.33|0011 |0009|0038| ©0.76 1532 5
5 3.2 mm 0.1l |0.25 |o.29|00lIl [0.011 |C028] ©.77 1543 17
6 1.8 mm o.12 |0.27 |0.76 |00II [0009]0.0I5| 0.81 1539 16
7 1O mm 0.12 |0.30 |0.81 |00I12|0.011 |00O36] 0.89 1542 20

—— 100 mm

‘Water-cooled copper plate side

sand mould side

Photo. 1. Profile of transverse section. of shell obtained in flat mould composed of

water—cooled copper plate and sand.
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Fig. 1. Experimental apparatus.
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Fig. 2. Change of temperature on mould side of
shell with time. It is assumed that shell perfectly
contacts with mould.
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Fig. 3. Comparison of differences between cooling
rates on molten steel side and mould side of shell
in case of sand mould and water-cooled copper
plate. '
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Photo, 2. Profile of transverse sections of shell obtained on steel plate.
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