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Vaporization Behaviors of Manganese in Medium and High
Mn Steel Grades during Vacuum Treatment

Kong Lingzhong, Deng Zhiyin and Zhu Miaoyong
(School of Metallurgy, Northeastern University, Shenyang 110819)

Abstract In order to understand the vaporization behaviors of Mn in medium and high Mn steel grades during vacuum
. treatment, industrial experiments and thermodynamic calculations were carried out. The results indicate that Mn vaporiza-
tion would lead to an obvious loss of Mn in steel, and the vaporization is strongly influenced by the steel temperature, Mn
content and vacuum pressure. With the increase of temperature and Mn content in steel, the saturated vapor pressure of Mn
increases, leading to an increasing vaporization of manganese. Meanwhile, lower vacuum pressure would also result in a
stronger vaporization of dissolved Mn into gaseous Mn. The mass transfer of Mn in liquid steel would not be the controlling
step of the vaporization process of Mn during VD and RH vacuum treatment.
Material Index Medium Mn Steel, High Mn Steel, Vaporization, Secondary Refining, Vacuum Treatment
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Table I Chemical compositions of test steel grades /%
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Table 2 Composition of slag before and after A steel VD
and B steel RH treatment / %

Wk T¥ Ca0 S0, ALO; Mg0 MnO FeO

AW VDRG] 55.88 8.15 29.72 4.04 1.02 1.17
VDJfE 55.56 8.22 30.12 3.92 1.03 1.15
B4 RHHAj 54.26 8.65 28.46 6.17 0.22 0.98

RHJG 53.28 8.83 29.59 5.88 0.25 1.00
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Fig.1 Variation of Mn content in steel before and after vacuum
treatment
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Table 3 Interaction Coefficients of element at 1 873 K
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Fig.2 Relationship between saturated vapor pressure of Mn and
Mn activity in steel
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