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Mathematical Model of Microsegregation of Grain—oriented Silicon
Steel during Solidification of Continuous Casting
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Abstract: Based on CLYNEXKurz model segregation model of grain-oriented silicon steel during solidifi—
cation of continuous casting was established segregation of Mn and S elements in liquid phase during so—
lidification of continuous casting was calculated and the relationship between actual concentration product
and equilibrium concentration product of Mn and S during solidification of continuous casting was com—
pared.The results show that the secondary dendrite spacing decreases with the increase of cooling rate.The
secondary dendrite spacing in columnar region is 191.3 um.The degree of segregation increases with the
decrease of the distribution coefficient of elements.The degree of solute segregation increases with the in—
crease of solid fraction. When the solidification fraction reaches 0.997 MnS begins to precipitate.
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Fig.1 Flow chart for the calculation
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Table 1 Main chemical compositions of steels %

C S Mn Si Al

0.072 0.024 0.079 3 0.027

20

2
Table 2 Equilibrium distribution coefficients and
diffusion coefficients of solutes

DS
kﬁ/l,
Dyx10*/(m? + s7) Q/(J* mol™)

C 0.012 7 -81 301 0.19
S 4.56 -214 434 0.05
Mn 0.76 —224 400 0.75
Si 8.0 -248 710 0.77
Al 5.9 -241 186 0.60

:Dg=Dyxexp( Q/RT) R
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