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A Study on Thermodynamic Model for Rare Earth Element
Existence in Clean Heavy Rail Steel
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Abstract A coupling thermodynamic model to quantitatively describe elements segregation and inclusions precipitati-
on during solidification process of clean RE heavy rail steel has been established, and according to the analysis on literature
data, the model has higher precision. The effect of RE adding amount on law of precipitation of inclusions and RE elements
existence state in clean steel has been analyzed by the model. It is obtained that the MnS and Al, O, inclusions in steel can
be modified by adding RE elements in clean heavy rail steel; the RE oxysulfide (or RE aluminate) first precipitates in
steel, then RE sulfide and last RE nitride; and with adding same RE elements amount, the lanthanum solute content is lar-
ger than the cerium solute content.
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Table 1 Chemical composition of heavy rail steel / %

C Si Mn P S N Al Nb
0.76 0.75 1.15 0.02 <0.04 0.003 0.003 0.02
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Fig.1 Effect of adding amount of Ce (a) and La (b) on precipitation quantity of inclusions in clean heavy rail steel
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Fig.2 Effect of RE elements adding amount on existence state
of Ce and La in clean heavy rail steel
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