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Lubrication and Friction between Mold and Solidified Shell in Continuous Casting of Steel

Ken-ichi Sormachr and Seiji NasesnmMa

Synopsis : The laboratory scale experiments have been carried out to evaluate the solid frictional force between the mold and the
solidified shell during the continuous casting of steel. The coefficient of solid friction between mild steel and Cu plate
increased with increasing the temperature and the measured value was 0.45 at a temperature of 653K. By use of rape
seed oll, the coefficient of solid friction decreased from 0.45 to 0.20. The coefficient of solid friction between solid mold
flux and Cu plate increased with raising the temperature and the large coefficient of 0.70 was measured at a tempera-
ture of 673K. The solid frictional force was independent of the strain rate. The thickness of the liquid mold flux film
between the mold and the solidified shell was estimated from the thermal analysis at meniscus zone, which gives the

friction force of one third of rape seed oil casting.
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Fig. 1. Schematic view of experimental apparatus for measurement of solid frictional force.

Table 1. Physical properties and chemical composi-
tion of mold powder.

softening temperature 1343 K

solidification temperature 1383K

viscosity 7 =028 Pa - s at 1493K

=23 Pa-s at 1393K

(mass%)

T.C SiO2 CaO ARO3 Fe203 Na20 F CaO/SiO2
29 344 330 6.1 0.2 134 8.1 0.96
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Fig. 2. Schematic view of new friction simulator.
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Fig. 3. Relation between friction coefficient, ¢ and
surface temperature of metal sample.
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