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A Model Analysis of the Temperature Variation of Molten Steel
in Continuous Casting Tundish

Tetsuya FUjni, Yasuhiro HABU, and Hiroshi Qo1

Synopsis:

In order to obtain the temperature variation of molten steel in tundish during the teeming of conti-
nuous castmg, a mathematical model which consists of heat balance of molten steel in tundish has
been developed. The results calculated from this model were compared with the data of operation of
the bloom caster at the Mizushima Iron Works, and it was proved that this useful for
predicting the temperature variation of molten steel in tundish.

Applying this model, the effects of the operating conditions and of a size of tundlsh were consider-
ed, and the following results were obtained. .- e mme o .

(1) Concerning the preheating conditions of refractory for preventing the temperature drop of

molten steel, preheating temperature is more important than‘ preheating time. A rise of 200°C in‘:
preheating temperature decreases the temperature drop of moltén steel 1n tundish by 10 to 15°C 1n§
usual operation. '

(2) A slag layer of 15mm thick is adequate as an insulator for heat loss from moltcn steel to

model was

atmosphere.
{3) Molten steel of 600 mm depth in tundish is necessary to the stabilization of teemmg temperature. *
(4) To prevent the temperature drop of molten steel, the ratio of width to depth of tundish is
desirable to be nuity.
(5) The rate of temperature drop in the pouring stream from ladle to tundish is desirable to be
0°3~0-5°C/min for the stabilization of temperature throughout the teeming perlod
(Received Dec. 11, 1970)
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Fig. 2. Mixing model of molten steel in tundish.
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Fig. 3. Temperature distribution in refractory
obtained by assumption of semi infinite

body (Thermal diffusivity : 8:0x10-3
cm?/sec). '
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Fig. 4. Relation between slag layer thickness and
heat flux from molten steel to slag.
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Table 1. Data for calculations.

Specific heat of molten steel: ¢;=0-19 cal/g-°C
Thermal diffusivity of refractory: a=8x10-3 cm?2/sec
Preheating temperature of refractory: t,=1100°C
Preheating time of refractory: ,=>5 400 sec
Flow rate of molten steel: w=21 kg/sec
Depth of slag: A;=5mm for 0<8=<06;
" hy=10mm for §,<@

Size of tundish: length ;=5 000 mm

width /3=>500 mm

depth /3=600 mm
Weight of molten steel in tundish: W=10'8ton
Constant defined by Eq. (22): a=0-0083°C/sec
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Fig. 16. Effect of temperature-drop rate of molten
steel in pouring stream from ladle on tem-
perature variation of molten steel.
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Fig. 17. Relation between ly/l; and Q s/Qw minimi-
zing the heat loss from molten steel in
tundish.
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