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Influence of magnesium alloy on deoxidation of
16MnR molten steel
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Abstract: Deoxidation behavior of magnesium alloy in 16MnR steel was investigated in a vacuum induction furnace
with MgO crucible. The total oxygen and sulphur content in 16MnR steel during the course of deoxidization, as well as
the deoxidized products were researched, in which Al, AIMg, SiCa and SiCaMg were used as deoxidizers. Effect of
deoxidation and desulfurization in the steel with magnesium alloy were studied, and the change of inclusions was
discussed. The results show that the effect of deoxidation with magnesium alloy is obvious, and the ratio of
desulfurization is high. The mechanical properties of steel are not obviously changed when the content of Mg is
0.000 7%—0.005 0%. The deoxidized products are changed. Especially the inclusion of Al,O;, FeS and MnS are
respectively changed into compound inclusion such as MgO-Al,O;, MnS, CaS and MgS.
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Table 1 Components of refining slag (mass fraction, %)

CaO A1203 S102 MgO Can

51.4 24.2 11.4 8.0 5.0
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Table 2 Composition of terminal deoxidizers(g)

No. Deoxidizer Fe Al Mg  SiCa Dosage/g
1 FeAl 130 70 200
2 FeAlMg 115 70 15 200
3 SiCa 70 70
4 SiCaMg 5 70 75
5 SiCaMg 8 70 78
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Table 3 Contents of T[O] and [N] in steel (mass fraction, %)

No. T[O] [N]
1 0.003 9 0.009 6
2 0.003 2 0.008 8
3 0.007 5 0.007 9
4 0.000 8 0.006 1
5 0.002 7 0.007 9
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Table 4  Chemical component in 16MnR steel (mass
fraction, %)

No. C Mn S P Si Als Alt

1 0.150 1.080 0.032 0.015 0.140 0.215 0.222
2 0.130 1.350 0.020 0.015 0.240 0.045 0.053
3 0.130 1.270 0.017 0.014 0.230 0.010 0.012
4 0.140 1.200 0.017 0.015 0.550 0.020 0.024
5 0.130 1.250 0.015 0.014 0.480 0.016 0.024
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Table 5 Content of [S] of each 16MnR steel (mass
fraction, %)

No. Original[S]  Terminal[S] Der:;)zi)(i(i)/zoed

1 0.035 0.032 8.57

2 0.035 0.020 42.86

3 0.035 0.017 51.43

4 0.035 0.017 51.43

5 0.035 0.015 57.14
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Table 6 Evaluation results of microscopic structure of inclusion
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Sulfide inclusion(A) Oxide inclusion(B) Silicate inclusion(C) Orbed oxide inclusion (D)
e Thick Thin Thick Thin Thick Thin Thick Thin
1 - 2.0 2.0 - - 0.5 - 0.5
2 - 2.5 1.0 - - 0.5 0.5 -
3 - 2.5 1.0 - 3.0 - - 0.5
4 1.0 - 1.0 - - 0.5 - 0.5
5 2.0 - 1.0 - 2.0 - - 0.5
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Fig.1 TImages of inclusion after deoxidation with: (a) FeAl; (b) AIMg; (c) SiCa; (d) SiCaMg
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Table 7 Mechanical properties of 16MnR steel

No. Re/% Rim/% A% [Mg]/%
1 330 450 29 0.000 7
2 325 455 25 0.002 8
3 325 480 33 0.000 9
4 360 495 28 0.004 3
5 315 480 24 0.005 0

Note: R is yield stress; Ry, is tensile strength; A is elongation
rate; [Mg] is Mg content in molten steel
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Fig.2 Morphology and content of inclusion deoxidized with
FeAl: (a) Morphology; (b): EDS result
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Fig.3 Morphology and content of inclusion deoxidized with
AlMg: (a) Morphology; (b) EDS result
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Fig.4 Morphology and content of inclusion deoxidized with
SiCaMg: (a) Morphology; (b) EDS result
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