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Transformation of Inclusions in Steel 82A for Tire Cord
during CAS-LF-VD Refining Process

Dai Ningchi, Bao Yanping, Wang Min and Cai Xiaofeng
(State Key Laboratory of Advanced Metallurgy Technology, University of Science and Technology, Beijing 100083 )

Abstract The production flow sheet for studied 0. 80% ~0.82% C Steel for tire cord is 80 t BOF-CAS-LF-VD-150
mm X 150 mm CC process. With adding 300 kg manganese metal and 200 kg high purity silicon during top and bottom
blown converter tapping to silicon-manganese combined deoxidize, during LF refining first slagging refining slag with basici-
ty (Ca0/510,)2. 04 then decreasing the basicity ( Ca0/Si0,) to 0. 86 and maintaining ~5% Al,O; content in slag to con-
trol the plasticity transformation of nonmetallic inclusions in steel. Results show that the average total oxygen content in
casting billet is 16 x 10 ~® and the nitrogen content in billet is controlled about 50 x 10 ¢, during CAS ( Composition adjust-
ment by sealed argon bubbling) process the main inclusions in steel are Mn0O-Al,0;-5i0,, in LF and VD process, and in
casting billet the main inclusions are Ca0-Al,0;-5i0,-MgO series, the size of that inclusion series is smaller i.e. 2 ~3

pm, which distribute near the 1400 C low melting zone.

Material Index 82A Steel for Tire Cord, 80 t BOF-CAS-LF-VD-CC Flowsheet, Refining, Inclusions
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Table 1 Analysis of liquid steel during refining process / %

WHETHF C Si Mn P S [Al]s
CASRE/E 072 0.16 0.44 0006 00095 00003
LF#Tf  0.68 0.13 0.47 0005 0.0147 0.0001
LFHIf 0P 0.20 0.52 0.0099 0.0109 0.0014
VD B EZG  0.81 0.2 0.51 0.000 0.00564 0.0004
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Fig.1 Change of [N] (a) and T[O] (b) during refining process of 82A steel for tire cord



4 T M % . CAS-LF-VD #5455 72 82A 75 RN Hh Je 2 W iy i < 47 -

£2 RBREEIRPENERAR /% —Ji K Mn0-AlL0,-Si0, & &3 ey , k£ SMERTE
Table 2 Basic ingredient of slag during refining process of LF K58 Je 22 97 L Ca0-Al 0,-Si0,-MnO 3
2N 7S SN O

test steel / %
MRS Ca0  Si0, ALO, Mg0 FeO MnO CaF, RE A e e 25, G0 MnS; LF ¥4k 5
LF it 38.80 19.00 4.79 5.77 0.38 0.08 30.32 W FE L Ca0-Al, 0,-Si0,-MnO-MgO K 3, H 229
LF ki 30.97 35.96 4.36 10.77 1.79 3.59 12.30 i o
VD-1  31.33 35.56 4.15 11.34 1.86 3.98 11.39 o MnO H R, BT LF T 20 ot i s e
VD2  29.69 35.43 5.79 14.11 0.67 2.94 11.15 A . :
VD3 30.86 35.49 5.98 14.41 0.68 2.86 9.46 Vi, B B A T K CaF,y , 17 HLRS 1R
A TR] B, X KR BHR 1l ™ T, & MgO Je 43t &2

FAAEL 500 C LA L (H3EPR EAH—284 o (FeO

100
Fezo3 %)*ﬂ Can %I}%{E\E@H/‘J%}io 'fE Can AK\{% | [:|<2 pm
PP MEERRGE M J AR AL L sl [ B -+

Xt RS AT Vo e, A U 0 B 5 AN i 1 b 1 i
B L, R R R A TR — B A .
2.4 JeZP RS o3 AT AR SR A5 4k

A 2 A 0L, CAS T3 e EERATAE 4 um
PR, PANF 2 pm J8Z;LF T/F KT 4 pum Je 7

=)
(=
-

KBYIR 575 1%
S
(=1

o
(=1
T

R (0 VD TRV B, 4 b e 2 R~ | ﬁ | B

AN T ISR L2 wm LT W oL - T
13 A B F R ] T B e Je WHETT

FEAS L. CAS T J¥ BL MnO-ALO,-Si0, 25 Z¢ % B2 R AT S2A AR A

. A4 CaO il Si0, , 45 #4115 J — 26 MnS Fl Fig. 2 dC(}]Iar?ge of;iz.e distribution of inclusions in 82A steel for
i ) ire cord during refining processes
Ca0 CaS JeZc. T IR AT Si-Mn JF%, 40" )

1.5 um

B3 RHR Ly A 24 82A IR ITEAR : (2) CAS; (D) LF; () VD3 (d) il ; (o) 405
Fig. 3 Morphology of typical inclusion in 82A steel for tire cord during refining process CAS (a), LF (b), VD (¢), tundish (d)
and casting billet (e)
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Fig. 4  Transformation of ingredient of composite inclusions in 82A steel for tire cord during refining process CAS (a), LF (b), VD
(¢), tundish (d) and casting billet (e)
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