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Study on Heat Transfer Coefficient and Numerical Simulation of
Planar Solidification Casting
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Abstract; 2D mathematical models of spray cooling and planar solidification casting were
established. Using the temperature data measuring from 1070 aluminum alloy ingot, the
relationships between the cooling surface temperature and heat transfer coefficient ( HTC) under
different cooling water pressures was derived reversely, which was used to verify the model of
planar solidification casting. The results showed that the HTC firstly increases and then decreases
with the decrease of the cooling surface temperature, and reaches the peak at about 400K. The
HTC peak value and its corresponding temperature increase with the cooling water pressure. The
casting experiment results showed that the solidification front is macroscopically planar and the
cooling rate of the ingot is uniformly distributed during the solidification. The simulation results
well agree with the experimental results, which prove the capability of the model of planar
solidification casting.
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Fig. 1 Schematic of square ingot
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Fig. 2 Schematic of planar solidification casting
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Fig. 3 Inverse calculation of heat transfer coefficient
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Fig. 4 Mesh model of planar solidification casting
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Fig. 5 Change of heat transfer coefficients with
temperature under different cooling water
pressure
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Fig. 6 Cooling curves at different locations
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Fig. 7 Experimental and simulated cooling curves
at different heights
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