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Control of Inclusion Transformation in Steelmaking Process of
Tyre Cord Steel

Chen Shuhao, He Xiaofei, Jiang Min, Wang Xinhua, Huang Fuxiang and Wang Wanjun
(School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 )

Abstract The studied steelmaking flow sheet for tyre cord steel is 150 t LD-RH-LF-soft argon blowing-CC process.
The plasticity of non-metallic inclusions in steel is controlled by adding deoxidation reagent Si-Mn during LD tapping and
adding low basicity top slag during LF refining to carry out steel-slag reaction. Results show that in RH, LF, tundish-bloom
procedure,, the main inclusions in steel are respectively Mn0O-Al,0,-Si10, (RH) , Ca0-Al,0,-Si0, (LF) and MnO-AlO0,-
Si0, (tundish and bloom) , It is available to control the quantity and size of inclusions in steel and the Al,O; content in in-
clusions and to form plastic inclusions by using Si-Mn deoxidation and using SiC diffusion deoxidation, low basicity low

Al, 0, top slag refining, controlling T[ 0] <20 x 10 ° and [ Als] <0.001 3% .
Material Index Tyre Cord Steel, T[O], [ Al]s, Inclusions, Plasticity
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Table 1 Basic chemical ingredient of refining slag for tyre
cord steel /%

Ca0 Si0, Al, 03 MgO Q2

51.50 39.55 1.26 1.29 0.05




<42 .

FF o

33 %

R SR E K B IR E T B BT 56, TR R
BIEAEAANEFREENE DR R 2 PR NidK
HWERES -

x2 RBWMBHRRS/ %
Table 2 Target chemical composition of test steel /%

C Si Mn S T[O] [N] [AlTt
0.71~ 0.23~ 0.47~ < < < <
0.73 0.27 0.53 0.008 0.002 0.006 0.005
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Table 3 Analysis of test steel during steelmaking process /%
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Table 4 Basic chemical ingredient of test steel during steel-
making process / %
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Fig.1 Morphology of inclusions in steel in different procedure: (a,, a,) RH; (b,, b)) LF; (¢;, ¢,)
soft argon blowing; (d,, d,) cast bloom; (e, , €,) primary rolled billet; (a,, b;, ¢,, d,, e, ) oxide inclusions;

(ay, by, ¢,, d;, €,) MnS inclusions
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Fig.2 Change of quantity and distribution of size of inclusions
in test steel at RH, LF, soft argon blowing, tundish, casting
bloom and rolling billet procedure
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Fig.3 Effect of total oxygen content in test steel on quantity of
inclusions in steel
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Fig.4 Transformation of ingredient of composite oxide inclusions in test steel at different pro-

cedure; (a) RH; (b) LF; (c) soft argon blowing; (d) casting bloom
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Fig.5 Distribution of melting point of oxide inclusions in test steel at
of Ca0-AL,0,-Si0,
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3Ca0,, +2[ Al] =3[ Ca] +ALO, , (1)

2AL,0,,, +3[Si] =4[ Al] +3Si0,,, (2)

SiOyy +2[ Mn] =[Si] +2MnO,, (3)

different procedure: (a) inclusion of MnO-Al,05-Si0, ; (b) inclusion
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