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Finite Element Simulation on Decarburization of Concasting Billet of
High Carbon Steel during Reheating
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Abstract The finite element simulation of heat transfer during heating of 250 mm x 280 mm x 6 000 mm concasting
billet of 0,72C-1.30Mn high carbon steel U71Mn has been carried out and by non-linear regression analysis, the mathemati-
cal model for relation between decarburization depth d (mm) of steel billet with decarburization depth dp (mm) before re-
heating, surface temperature T (K) of billet and reheating time: d = dp + (2.132x 1077 7° - 0.0002 T+ 0.016 3) *
(0.208+/t — dy) is obtained. The measured results showed that the relative prediction error was <3.2% . Based on calcu-

lation by the model, it is obtained that the optimum reheating procedure is 1 150 °C for 86 min at preheating zone, 1 250 °C
for 131 min at heating zone and 1 230 °C for 68 min at soaking zone. The examination results showed that using optimum re-

heating procedure the decarburization of products decreased about 20% .
Material Index Finite Element Method, Casting Billet, Temperature Distribution, Decarburization Depth, Prediction
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Fig.1 Finite meshes (a) and calculated transient temperature (b} at section of steel hillet
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Fig.2  Change of suface temperature of billet with heating
time
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Table 1 Chemical compesitions of specimen /%
C Si Mn P S
0.72 0.25 1.30 0.02 0.02
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Table 2 The plan of heating experiment
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Fig.3 Morphology of decarburization structure of steel U71Mn x 50; (a) before heating; (b} after heating
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Table 3 Heating schedule of reheating furnace
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