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Abstract: Due to the extremely strict requirements on the control of S N O and Ti content in
molten steel tire cord steel is a kind of wire rods difficult to be produced. Pangang Vanadium Recovery
and Steelmaking plant steelmake using hot metal with containing V and Ti the hot metal heat source
is insufficient and the elemente of P and S content is higher so make the process of controlling cord
steel production more difficult. Usually using hot metal desulphurization control the content of S un-
der 0.005% though extending oxygen blowing time 3 ~5 min in the process of extract vanadium convert—
er can make the content of Ti below 0.003% in the semisteel in the process of converter controlling
the end-point oxygen activity and the LF process refining using slag formation of reasonable slagging RH
vacuum treatment can produce meetting the requirements of GB/T 10561 —2005 steel cord.
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“ ”) Table 1 Chemical composition requirements
Wy 0.12% ~ of tire cord steel %
C Si Mn P S N TO

v Wy

0.70 ~0.75 0.15 ~0.30 0.45 ~0.55 <0.015 <0.008 <0.007 <0.002

Alt <0.010% Ti <0.002% Cr.Ni.Cus<

1280 ~1330 C w,

. 0.050% As+Sn+Pb+Bi+Sh<0.050% Mo <0.020% -
3.20% ~3.50% Si . Mn
wp 0.06% ~0.09%
TFe Cr.Ni.Cu.,As.Sn.Pb.Bi.Sb.Mo
2
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- - LF - RH - ° 2 o
2
Table 2 The status of vanadium and titanium-containing molten iron
w/ %
R ( Ca0/Si0,) /C
C Si Mn P S A% Ti
4.30~4.50 0.12~0.20 0.10 ~0.25 0.06 ~0.09 0.06 ~0.12 0.28 ~0.32 0.12 ~0.20 0.7~1.3 1250 ~1 340
1) N N
3 o
3
Table 3 The parameter of hot metal desulphurization
/ /MPa /( kg * min~")
t
( CaO/Mg) /MPa /min
140 ~ 146 2~3 0.5 ~0.65 0.6~0.8 0.3~0.4 30 ~60 6 ~15 16 ~20
2) Ti
Ti
1
5 ~8 min Ti
o 0. 003% o
2 g Ti 0.002%
2.2
S 0. 005%
100 kg 2 .
7% 5.0 C

2~3to ; N
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Fig. 3 Carbon-oxygen balance during steel tapping
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Fig. 4 Relationship between carbon-oxygen
concentration and temperature
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§ A rdfinedslag in LF section %
Ca0 Si0, AL O, TiO, p S
(i) [0(sioy ST-08 w0y =15% 42~48 40-45 18-27 1.5~2.5 <0.08  <0.08
~25% . LF
4 o N
N ° . N
7 o
LF LF
\SiC . CaC
3.5 70
5 MnO - ALO, -SiO, o 2
Fig. 5 Plastic inclusions area of MnO-Al, 0,-5i0, system C T & A o
- 2.5 4 50
B8
2.0 F 3‘ { 0%
2.3.2 LF N g = e
LS E x
LF 1490 ~1520 C 2 0 kX X A a4 3
b .O F 4 20
N AY "m
L 0-5 F  AFHRME  XAmN) 110
0.0 L A 1 Y )
1.18 ~3.75 C /min 2.45 °C /min 30 40 50 60 70
30 ~ 40 min In# e 8] /min
7 N N

Fig. 7 Relationship among steel heating rate

N

content in casting blank and heating time



056.

2013 34
2.4 RH
RH 40
RH 35 F —_—0— L‘U Sl
: 30 | —o— (0]
1 100 mm 450 mm % 25 b
250 ~ 550 mm 1 200 ~ u; 20
1 400 mL/min 1.8 4o 15 |
~2 min, ]2 :
N (40 ~80) x10°° 0
8 LF1 LF2 o RH1 RH2
DA
N 60 x 10 ~°
30x10°° wy <1.5x107° 9 Als . O
0 15 %10 -° Fig.9  Als and O variation during
‘ tire cord steel production
0.016 2.5
a 6 6 (280 mm x 380 mm)
0.012 F
25 ~35 C
R
“%0.008 f
=
A +
eootr 201 380 A 3 Hz
() I A A A A Ie)
5 7 9 11 13 15 17
FEF I 1 /min 3
8 20
Fig. 8  Relationship between vacuum processing time 5 °
and nitrogen content in liquid steel 5

Als . O 9 LF
Als  20x10°° 14 x10°°
LF Als 0
0 35 x10°°
18 x107° RH Als
30 x10°°
(1) AG<O
Als T
3 C +(ALO;) =2 Al +3CO (1)
AG’ =1198 499 —-388.7 T J/mol
RH Als
<300 Pa 12 min
8 min
Als
SiC Si

Table 5 Control of harmful element in tire cord steel 10°

0 P S N Als
18 150 10 60 30
9 110 85 37 12
12 90 70 45 16
GB/T 10561 -
2005 A.B.C.D 1.0
0.5 1.0 0.5 .
4
GB/T 10561 —2005
1) wy <
0.005% w 4 0. 005% .
2) .
w0.05% ~0.15% 1 670 ~
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