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Abstract The control technology of inclusions in steel for tyre cord and saw wire in “ BOF-LF refining-Bloom CC”
process is summarily reviewed. The plasticization of inclusions in steel is realized by using the measures including using Si-
Mn deoxidation, strictly controlling Als content in liquid and refining with low basicity (Ca0/Si0, <1.0) slag. Production
practice shows that the plasticization of inclusions in steel is not fully equal to controlling inclusion in low-melting point re-
gion, at some steelworks the MnO-Si0,-Al, O, series inclusions in coil for saw wire are not controlled in low-melting point
region but these inclusions are nicely deformable during rolling process. The exogenous inclusions caused by refractories

should be avoided in production process and the frequency of wire breakage could be remarkably reduced by changing the
Al, O, based refractories used in casting process into non-Al,0; based refractory materials.
Material Index BOF-LF-CC Flowsheet, Tyre Cord and Saw Wire, Inclusions, Si-Mn Deoxidation, Als, Top Slag

Refining, Refractories
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Table 1 Main Chemical compeosition of various grade steel
for tyre cord /%

HRASS  C i Mn P S G
kserz %07 %50 Yol 0.0 0.020 0.0
ksesz 0% %% Yolé 0020 o.0w 0.0
koo 0% %50 Yoé 0.0 o0.0w 0.0
KSC92-E 0(').985~ Ob?g; %% 0.020 0.020 %30

.02~ 0.15~ 0.20~ < 0.10 ~

<
KSCIOS-E ")"07 0,30  0.40 0.020 0.020 0.30

1.2 JeZediBieit

W EFTR, MEL MBI 2 ARG I NS
A RERE e K RE R AR T A8 i e 7% (4 AL O, MgO -
ALO; %), kB AERA AL L&A, @ HE R
FA Si-Mn Ji4o SCBRAE = BN th e el 58 4 BR
JURRATRESEELRY , #5522 B TN b i e 2 B 1k
1k A H A L SR R o AR AT B R, YN e 2k Yy
A R, AT SE AN Fh e Ze W) T E AL 2 H RTIN AT 2K
T 22 P4 vh e e s il i B A B B

BrER R, S B 5 G S B —
ERR AL, LA B A 5%
W, AR, AR, A, MnO-Si0,-
Al,0, 1 Ca0-Si0,-AL,0, LR 5IE [ W5 ENIHK
7, B 1 25 Factsage6. 4 3R {411 5B 15 2] 49 MnO-SiO,-
ALO, 1 Ca0-Si0,-Al,0, ﬁig\ﬂl‘}zj—ffﬁ@,ﬁ*‘ JE 1
(a) AL A (Mn, ALSIO,, ) B df X [ 1 25 MnO-
Si0,-AL, O, Z&1 473 K(1200 C) /&S X, nE 1(a)

(a)

Mn,ALSi0,,
/
\/

&
/ //'
\ 60 S

e AlSi,0,,
e 20

/AN
> NN \V/ ,.\ & A ALO, /—\‘.
p /:,;\\» N\ \h/.r\|:,u",,\?\ ¢ e \

4 A\ g |

MnSiO, Iz

Mn,Si0, &%)
/-
H()/{\

=

60 ~~_ 80 AL,O,
ALO, /% MnAl0,

MnO 20 40

BB, B 1(b) 451K 41 (CaAl,Si, 0) M
F55E 41 (CaSiOy ) fy 3L F L B i Ca0-8i0,-AL, 0,
%1673 K(1400 C)MRM =X, anlE 1(b) BRI
BN R Je s il e 1R 1 7 B9 R s X I8
AR A BNAT LB 2 BB PE LRI R F Mo R IRMIE
R ALBI R ) I R Z A AL B 1 TR RO IR
SXBEA R R BT LA F 22 A e 2P 1 9 B
R X, B8 At A 1 B AR AR RS AL

2 RFMEHUREE

RSB e A T A A, A e R R R
FERRE RN Als X TR R G106 , A 8 20K ot
W Als of e 24y 28 1 FR) 522 Wi B 0 e 1 S AR T
5% 8
2.1 WHBRIESS (Als)

M RS T AT R I b 2R M AE AL
HlL MR S e h ALO, F B KR, 4
REH, M ALO, Jy 20% I, e 4 ) I S 47
ALO, gl , ey i &t ALO,,ALO,
TR H SiO, BT o Kang™ Bt # Sy #3514
Factsage iff 3% T MnO-Si0,-Al,0, RE P HHE RS
ALO; KR ITREEIRRY, Y+ ALO, &
H120% I, e Ze e sl AR, SPE IR AT, G5 SR
LA R—H

JeZePH ALO, W& B EEZM P Als 15
M, BFFERA™! i Als S REBHILE 4 x 107°, 34
1t ) AL O, & &N 20% , Bhi e o
YIBYE B AE T NA & P Als T HI E AR A 7K

(b)

CaSi0, %) &
Ca,8i,0,_

N

60

Ca,Si0, g\

~ \
CasSi0; 3 \._“wAlSi,0,;
QO/ s A\ 20
// “‘ E N, G0, ( 3 R\
,,,,,,, TS O O (- T iR

20 C2:ALOs 40 60 CaALO, 80 A0, AlyO;

ALO, /% Gkt

B AR A E 22 A Je Ze i B i E AR X B 3R 53 () Mn0-Si0,-A1, 0, £1 200 CRA 1K ; (b) Ca0-5i0,-A1,0; R 1400

CEMHELX

Fig. 1 Aim area for control of inclusions in steel for tyre cord and saw wire: dashed area- (a) MnO-Si0,-Al, 0, series 1 200 C low-melting

point region and (b) Ca0-8i0,-Al, 05 series 1 400 °C low-melting point region
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