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Analysis for Cooling Phenomena on the Secondary Cooling

of Continuous Casting
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Synopsis:

In order to make clear the cooling phenomena of secondary cooling,
thermocouples were welded on the surface of the strand in the com-
mercial machine, and the transition of the surface temperature was
recorded. The transition of heat flux was analyzed and the following
conclusions were obtained: Secondary cooling phenomena consist of
roll cooling, spray cooling, scattered water cooling and residual water
cooling, Nonuniform spray cooling in the width direction is caused
by a water film on the strand surface. In order to achieve the uni-
form cooling, therefore, collision pressure should be increased ac-
cording to the distance from the nozzle. Maximum amplitude of the
surface temperature usually occurs at the roll cooling zone, and its
amplitude is mainly related with the amount of secendary cooling

water regardless of whether it is water spray or mist spray.
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Fig. 1 An example of transition of surface temperature and
heat flux from strand surface (Spray nozzle)
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Fig. 2 An example of transition of surface temperature and
heat flux from strand surface (Mist spray nozzle)
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Fig. 3 [Influence of secondary cooling water on the heat flux in
roll cooling zone
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Fig. 4 Inftuence of secondary cooling water on the heat trans-
{er coefficient in scattered water cooling zone
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Fig. 5 Effect of spruy water flux on heat transfer coeflicient
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Effect of spray water flux on heat transfer coefficient
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Fig. 7 Influence of collision pressure of spray on heat transfer
coefficient
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Fig. 8 Influence of quantity of sliding spray water on spray
heat transfer coefficient
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Fig. 9 Influence of water flux of mist spray on heat transfer
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Fig. 10 Influence of collision pressure of mist spray on heat
transfer coefficient
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Fig. 12 An example of mist spray nozzle having unilorm cool-
ing characteristic
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