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A Study on Evolution Behaviour of Inclusions after Sulfur
Addition in Free-Cutting Steel with Magnesium Treatment

Bai Yun, Zhang Qingsong and Meng Yu
(Jiangyin Xingcheng Special Steel Works Co Lid, Jiangyin 214400)

Abstract In order to develop magnesium-containing resulfurized free-cutting steel, the formation and evolution of in-
clusions are investigated by high temperature simulation experiments and thermodynamic calculations. The effect of sulfur
addition on the inclusions in liquid after magnesium treatment and mechanism are specially discussed. The experimental re-
sults show that the addition of sulfur causes the transformation of magnesium inclusions in liquid steel along the path of
MgO,,— 2MgO - Si0,,,— Mg0-5i0,-Mn0;,. The results of thermodynamic calculation show that as a sufficient amount
of sulfur is added to the molten steel, the [ Mg] in liquid is determined by the equilibrium of [ Mg]-[ S] instead of [ Mg]-
[0]. When [S]=<0.12% , the equilibrium [ Mg] exceeds 0. 000 78% and the equilibrium product is MgO; as 0. 12% <
[S]=0.46% , the equilibrium [ Mg] is in the range of 0.000 15% ~0.000 78% and the equilibrium produet is solid so-
lution (2MgO - Si0,) and (Mg,Mn)S; as [S] >0.46% , the equilibrium [ Mg] is lower than 0.000 15% and the equi-

librium product is liquid inclusions (Mg0-Si0,-MnO) and (Mg,Mn)S.
Material Index Free-Cutting Steel, Magnesium Treatment, Resulfurization, Inclusions, Thermodynamics
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Fig.2 Schematics of addition of alloys and sampling procedures

during the experiment
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Table 1 Compositions of raw materials of experiment/ %
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Table 2 Chemical compositions of test liquied steels / %

%g C Mn S s P 0 Mg
A 0.34 1.19 0.203 0.191 0.015 0.0035 0.0005

B 0.36 1.31 0.194 0.183 0.018 0.0019 0.0011
C 0.35 1.22 0.187 0.181 0.017 0.0010 0.0019
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Fig.3 Effect of sulfur addition on composition of inclusions in steels:group (a) A, (b) B, (¢) C
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Fig.4 Typical inclusion type detected during group A experiment: (a) before sulfur addition and (b) after sulfur addition
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Fig.5 Typical inclusion type detected during group B experiment: (a) before sulfur addition and (b) after sulfur addition
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Fig.6 Typical inclusion type detected during group C experi-

ment: (a) before sulfur addition and (b) after sulfur addition
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