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Solution by Simulator of the Temperature Changes of

Slab in Continuous Casting

Synopsis:

Kenji CHIJUWA and Mitsuo ITO

Using an electric simulator for the solidification of slab, the change and distribution of slab temperature
concerning both conventional mould and continuous casting were obtained. Experimental results made
clear the effect of the time of air—gap occurrence and the effect of the coefficient of heat transfer of the

boundary between slab and mould.

In the case of continuous casting, the temperature change during solidification process was clarified; the
temperature of slab surface dropped rapidly in a mould after pouring, then rose owing to air—gap occurrence,
followed by dropping again as secondary cooling, subsequently the temperature rose due to air-cooling

in the following step.

Accordingly, using such a simulator, the change and distribution of slab temperature can be obtained

easily under different casting conditions,
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VR;, VR, VRj: Potentiometers, R; : 500, SW;, SW;
Ryi, Ry : Relays, SW3, SWy
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: Switches for relays, P.S : Constant-voltage power source,

: Charge and calibration switch, M : Measuring terminal

Fig. 1. Circuit diagram of the electrical simulator used in thir research.
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Fig. 2. Circuit diagram of the elements equivalent to slab and mould. The part enclosed
by the dotted line shows sensible heat circuit.
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Table 1. Physical properties.

Specific heat Spectfic Heat cond- Latent heat Solidification
Material Cal/g°C gravity uctivity of solidification temp. °C
g/ cm3 Cal/cm- sec.°C Cal/g
Slab 0-12 7-8 0-111 51 1 4804-28
Mould (Copper) 0-092 896 0-94
Table 2. Symbols.
R, : Protective resistor for charging
R;-Rg : Resistors equivalent to the reciprocal of heat conductivity
Re-Ry : Matching resistors of the circuit
Ry : Bias resistor of transistor
VR4, VR;: Variable resistors for setting the operating point of integrated-circuit
C, : Condenser equivalent to the heat capacity of a slab
Co : Condenser equivalent to the latent heat of a slab
1C : Integrated-circuit
Tr : transistor
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Fig. 3. Cooling curves of each point on the cros
section of a slab of 10cm in thickness.
(We assume that heat transfers in the only
direction of thickness and doesn’t in the
wide and{the longitudinal direction.)
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Fig. 5. Cooling curves of each point on the cross
section of a slab, due to air-gap occurrence
during cooling.
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Fig. 7. Temperature change of a slab in the
continuous casting, caused by the case
when air-gap occurs in 5 sec after pouring
and continuos for 13sec and then the
slab is air-cooled after water-cooling for
12 sec.
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Fig. 8. Temperature change of a slab in the con-
tinuous casting, caused by the case when
air-gap occurs in 5sec after pouring and
continuos for 13sec and then the slab is
air-cooled after water-cooling for 70sec.
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Fig. 9. Cooling curves of each point on the cross
section of a columnar casting, due to air-
gap occurrence in Ssec after pouring.
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