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Abstract: The fatigue life of bearing steel is closely related to the total oxygen content in the steel. Aim—
ming at the control of T O in the bearing steel during refining process a calculation model of optimal ba—

sicity for the refining slag Ca0-510,-MgO-Al,0,+¥€0 at 1 853 K is established based on the ion and mol-

ecule coexistence theory ( IMCT) .And the influence factors on optimal basicity for the slag system are dis—
cussed and analyzed.The results show that: (DFor different FeO content the maximum value of N, oc—
cured when the basicity are all around 3 the optimal basicity basically does not change with the variation
of FeO content.2)The content of MgO has a great influence on the optimal basicity with the increase of
MgO content the optimal basicity decreased.@)The effect of Al,O, content on the optimal basicity is oppo—

site to that of MgO.With the increase of Al,O, content the optimal basicity increases significantly.
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Table 1 Chemical reaction formulas Gibbs free energy and mass action concentrations of the slag
AG® /(] * mol™") N;
3( Ca®*+0%) +( AL, 03) = (3Ca0 * Al 0,) AG?=-21 771.36-29. 307 6T Ne=K,NiN,
12( Ca®* +0%) +7( AL, 05) = ( 12Ca0 * 7AL,0,) AG?=-103 240-311. 1T N, =K,N{* N}
( Ca?*+0%) +( Al,05) = ( CaO * Al,0;) AG?=-23 027.4-18.840 6T Ng=K3;N\ N,
( Ca®+07) +2( AL 0;) = ( CaO * 2A1,0,) AG’=-16747.2-25. 54T Ng=K N, N}
( Ca* +0%7) +6( AL, 0;) = ( CaO * 6A1,0;) AG®=-22 608.72-31. 82T Nyg=KsN,N§
( Ca?*+0%) +( Si0,) = ( CaO * Si0,) AG?=-81 416-10. 498T Ny =KegN N,
2( Ca®* +077) +( Si0,) = (2Ca0 * Si0,) AG?=-160 431+4. 106T Ny, =K;NiN,
3( CaZ* +0%7) +( Si0,) = ( 3Ca0 * Si0,) AG®=-93 366-23. 03T N3 =KgNiN,

3( AL0;) +2( Si0,) = ( 3A1,0, * Si0,)

2( Mg?* +0%) +( Si0,) = (2MgO - Si0,)

( Mg®* +077) +( Si0,) = ( MgO * Si0,)

(Mg> +0%7) +( Al,03) = ( MgO * Al,0;)

2( Fe?*+0%7) +( Si0,) = ( 2Fe0 * Si0,)

( Fe?*+077) +( Al,0;) = ( FeO * Al,05)

2( Ca?*+077) +( Al 0;) +( Si0,) = (2Ca0 * Al, 0, * Si0,)

( Ca™+0%") +( Al,05) +2( Si0,) = ( CaO * Al, 0, * 2Si0,)

2( Ca* +077) +( Mg** +0?7) +2( Si0,) = ( 2Ca0 * MgO -« 2Si0,)
3( Ca** +0%7) +( Mg?* +0%7) +2( Si0,) = (3Ca0 * MgO * 2Si0,)
(Ca® +0%) +( Mg>* +0%7) +( Si0,) = ( CaO * MgO * Si0,)

( Ca®+0%) +( Mg +0%7) +2( Si0,) = ( CaO * MgO * 2Si0,)

AG?=-4354.27-10. 467T
AG?=-86 670+16. 81T
AG?=-30 013-5. 02T
AG?=-35 530-2.09T
AG?=-28 596-3.349T

AG?=-33272.8+6. 102 8T

AG?=-61 964. 64—60. 29T
AG?=-13 816. 44-55. 26T
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AG?=-80 387-51.916T
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