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Influence of Refining Slag and Oxygen Content on Inclusions in
Coil for Steel Cord for Tyre and Wire Fracture Index

Xin Caiping', Yue Feng' and Wu Qifan’

(1 Metallurgical Engineering Research Institute, 2 State Key Lab of Advanced Metallurgy,
University of Science and Technology, Beijing 100083 )

Abstract The influence of LF binary refining slag 60Ca0-40Si0, and [ 0] 27 x 10 "® as well as ternary refining slag
47.5 ~50.2Ca0-41. 8 ~45.7Si0,-5 ~8AL,0, and [0] 12 x10° ~ 14 x 10* on kinds, morphology, size and number of
inclusions in ®5.5 mm coil produced by BOF-LF-CC-high speed wire rolling process at steelworks and on wire fracture in-
dex during wire drawing have been tested and researched. Results show that with higher oxygen content and binary refining
slag, the coil has more inclusions with size more than 7 wm and higher Al,O, content which concentrate near surface of coil
within 1 mm depth, and the wire fracture index is 2. 5; with lower oxygen content and ternary slag, the coil surface has not
larger size inclusions, the size of most inclusions is ~35 wm and the Si0, content in inclusions is higher with lower Al O, ,
and the wire fracture index is 1.0 ~ 1.5, therefore the performance of cold drawing of steel cord for tyre is markedly im-
proved by using ternary slag containing 5% Al, O, for LF refining and controlling oxygen content in steel- [ 0] <15 x10°°,
and decreasing number and size of inclusions in steel.
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Table 1 Steelmaking parameters, LF refining slag ingredi-
ent and wire fracture index
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REN LAY % (Ca0)/(8i0,) (mm xmm) ¥
A % 60Ca040Si0, 1.5 10x150 2.5
B 100 47.5Ca047.550,-5AL0, 1.0 160x160 1.0
C 7N 50.2Ca041.850,8AL,0, 1.2 150x150 1.5
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Table2 Chemical composition and gas content of test 70
series steel cord for tyre
LR % N/ 0/

i
AH — Si  Mn P s 107 10°¢

g 069~ 0.15~ 0.30~ < < _ _
SE 074 0.30  0.60 0.025 0.015
A 072 028 051 0012 0.008 45 27

B 0.72 0.21 0.50
C 0.71 0.25 0.50

0.010 0.008 21 14
0.0011 0.008 22 12
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Fig. | Morphology and ingredient of typical compound ineclusions in coil for steel cord for tyre at A steelworks with refining slag
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Fig.2  Morphology and ingredient of typical compound inclusions in coil for steel cord for tyre at B steelworks with refining slag
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Fig.3  Morphology and ingredient of typical compound inclusions in coil for steel cord for tyre at C steelworks with refining slag
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Fig.4  Distribution of different length of inclusions at edge of

coil for steel cord for tyre at different steelworks, refining slag: A
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Fig.5 Target control area of Ca0-5i0,-Al,0; inclusions in 70
series steel cord for tyre
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