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Optimization of Sulphure Iron Addition Mode of 400 Series
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Abstract Xinggang one-step method ( dephosphorization station + 60 t AOD furnace + 60 t LF furnace) is used in the
production of 400 series free cutting stainless steel, in the early stage, in all the sulphur iron was added to the steel in the
AOD to fit [ S]. The alkalinity of steel slag during the AOD tapping to the upper casting process is always in the low alkalin-
ity range (R=1.40 ~1.95). The consumption of sulphur iron is large, oxygen content in molten steel is high, with the in-
crease of the number of smelting furnaces, the lining erosion is serious, offecting AOD furnace life and billet quatity and the
steel slag is in a low alkalinity state for a long time, which is easy to cause the increase of [ C] content in the steel ( espe-
cially 430F, 430FR low carbon steel) , which is difficult to achieve multi-furnace continuous pouring. In the later stage, by
optimizing the method of adding iron sulphide and the alkalinity of slag at different stages, including iron sulphide in LF
late period, AOD slag basicity 2. 0 ~2. 3 and LF slag basicity 1. 6 ~2. 0, the treatment time of low alkalinity slag is short-
ened, the [ S] element loss and the oxygen content of molten steel and the erosion of the furnace lining are reduced. The
sulfur element absorption rate was increased from 62% to 75% , the sulphur iron consumption per ton of steel decreased by
2.12 kg, and defects such as subcutaneous bubbles in the slab were controlled.
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Table 1 Chemical composition of 430F stainless steel / %

C Si Mn P S Cr

<0.04 <1.00 =125 =<0.040 =0.25 16.00~18.00
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Table 2 Typical slag ingredient of 430F free-cutting stainless steel in AOD-LF

5/ % WE

Si0, Mg0 AlLO; MnO FeO Cr,0, S (R)

50.41 29.42 7.08 1.89 0.462 0.95 0.761 0.051
47.92 30.39 7.79 1.93 0.599 0.99 0.882 0.055
47.99 30.47 8.11 1.95 0.601 1.02 0.781 0.057
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Fig.1 Statistics on change of basicity of free-cutting stainless
steel heats before optimization
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Fig.2 Statistics on iron sulphide consumption (a) and sulphur
absorption rate (b) of free-cutting stainless steel heats before
optimization
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Fig.3  Morphology of surface (a) and cross section macro-
structure (b) of 150 mm X 150 mm casting billet of 430F stain-
less steel before optimization
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Fig.4 Statistics on change of basicity of free-cutting stainless
steel heats after optimization
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Fig.5 Iron sulphide consumption (a) and sulphur abserption
rate (b) of free-cuiting stainless steel heats after optimization
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Table 3 Variation of typical slag ingredient of 430F free-cutting stainless steel RAEHIER  RRFTEMIF L

after optimization
4/ %

o VAL SORIE T TR R

BHER Ca0 Si0, Mg0 ALO; MnO FeD

€0, s (B gFHaf[E], % TR [S] # s

AOD Jr&#  2.05 52.51 25.56 7.06 2.02 0.332
LF i3kl 2.05 52.49 25.59 7.08 1.93 0.355
LF & lieE  1.67 47.84 28.57 8.91 2.53 0.362
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Fig. 6 Morphology of surface (a) and cross section macro-
structure (b) of 150 mm x 150 mm casting billet of 430F stain-
less steel after optimization
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Fig. 7 Comparison of recarburization amount in free-cutting
stainless steel treating process before (a) and after (b) optimi-
zation
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