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Effect of LF Refining Process on Sulphur Content and Morphology of
Inclusions in Sulphur Bearing Non-Quenching and
Tempering Steel 36 MnVNS4

Xiong Yuzhang and Zhang Xianzhong
(Wuhan Branch, Baosteel Ceniral Research Institute, Wuhan 430080)

Abstract The steelmaking process flowsheet of tested sulphur bearing non-quenching and tempering steel 36 MnVNS4
(/% : 0.36C, 0.66Si, 1.00Mn, 0.010P, 0.045S, 0.26V, 0.011 ON) is hot metal + scrap- 70 t EBT EAF-LF-square
billet casting-rolling. The effect of LF both slag series- 19.82% A1,0,, (Ca0)/(Si0,) =2.64 and 14.63% Al,O,,
(€Ca0)/(8Si0,) =2. 15 on oxygen content in liquid after soft argon blowing, S yield after feeding S wire, and compound
and morphology of inclusions in steel has been studied. Results show that refining by high basicity white slag is available to
decrease the oxygen content in steel, but it is unfavourable to stabilize the sulphur content in steel; decreasing the refining
slag basicity (Ca0)/(Si0,) from 2. 64 to 2. 15 is favourable to stabilized control the sulphur content in steel, and the yield
of sulphur increases from 35% to 75% ; with both refining process the distribution, morphology and ingredient of inclusions
in steel are basically the same. By calcium treatment in ladle the long strip MnS inclusions modify to spheroid compound in-
clusions.

Material Index Sulphur Bearing Non-Quenching and Tempering Steel, LF Refining, Basicity of Refining Slag, De-

oxidation, Calcium Treatment, Sulphide
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Table 1 Chemical composition of sulphur bearing non-
quenching and tempering steel / %
=] C Si Mn P S v N
AWM 0.36 0.66 1.00 0.010 0.045 0.26 0.0110

o 0.34~ 0.60~ 0.95 ~ < 0035~ 0.25~ 0.010~
ZF 0.33 0.75 1.05 0.035 0.045 0.35 0.015
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Table 2 Ingredient of A and B refining slag series
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Table 3 Oxygen content in steel in equilibrium with Si-Mn
and Al deoxidation at 1 550 °C /%

TZ50, a0, ca0 MgO0 MnO FeO TFe CaF, (Si0;) R HR [Si] [ Mn] [Al] [0]
A 17.50 19.82 46.16 7.72 0.43 1.25 1.02 1.98 2.64 Si-Mn 0.60 0.90 - 0.0120
B 21.20 14.63 45.60 8.62 0.19 2.37 1.71 2.93 2.15 Al - - 0.004 0.000 11
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Fig.1 Effect of A and B refining slag series on oxygen content
in steel
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Table 4 Feeding amount of S wire and yield of S refining
by A and B slag series

Ty S KMAR HWPSHmME HKE gE: S
(W1)/kg (W2)/% (T)/t (n)/%
A 100 0.058 60 35
B 64 0.064 75 75
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Fig.2 Distribution, morphology and ingredient of inclusions in steel refining by A refining
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Fig.3 Distribution, morphology and ingredient of inclusions refining by B refining slag
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