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Numerical Analysis of Temperature Field in Horizontal Continuous Casting

Process for Inconel 600
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2. School of Materials Science and Engineering, Shanghai University)
Abstract: The effects of drawing speed and cooling water flow on the initial solidification interface and solidifica-
tion center shift in horizontal continuous casting for Inconel 600 were investigated by ProCAST software. The
simulation parameters were corrected by temperature measurement results, which reduced the maximum error
between the simulation and experimental results within 10%. The results indicate that the initial solidification in-
terface is moved backward by 6.52 mm, and the upward deviation of the initial solidification center is increased
from 0.44 mm to 1.07 mm as the cooling water flow rate increased from 12 L./min to 22 I./min. When the drawing
speeds is increased from 120 mm/min to 240 mm/min, the initial solidification interface is moved forward by 15.4
mm towards the outlet of the crystallizer, and the initial solidification center deviation is decreased from 1.03 mm
to 0.51 mm. At a cooling water flow rate of 16 L./min, the solidification center deviation of the cast billets is re-
duced from 0.73 mm to 0.44 mm due to the increase in drawing speed, where the average microhardness of sec-
tions is increased from 412.2 HV to 432.7 HV, and the hardness uniformity is significantly improved. The solidi-
fication structure of the cast billets presents strongly radially oriented columnar crystals. The optimal process pa-
rameters can be obtained as follows: casting temperature of 1 450 C, cooling water flow of 16 L./min and draw-
ing speed of 200 mm/min.
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Fig.3 Physical performance of Inconel 600 alloy
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Temperature fields under different cooling water flow rates
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Fig.6 Morphologies and locations of initial solidification point
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Fig.7 Temperature fields at different drawing speeds
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at different drawing speeds
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Tab.3 Comparison of actual and simulated temperature

measuring points
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Tab.4 Process parameters forindustry experiments
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Tab.5 Solidification shrinkage degree of three groups

of experimental cast billets
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3 11.28 10.84 0.44
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Fig.12 Schematic diagram of the solidification center deviation
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Macro metallographs of casting billet at different drawing speeds and comparison of solidification center deviations
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