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Effect of Central Segregation of Casting Billet on Breakage of
Steel LX72A Tire Cord in Stranding Process

Wang Shifang, Ma Han and Mine Kimio
( Research Institute of Tron and Steel, Shasteel, Zhangjiagang 215625 )

Abstract The breakage ratio in stranding process of ®0.22 mm steel tire cord cold-drawn from ®5.5 mm coil pro-
duced both process flow sheet of 70 t BOF-LF-®380 mm bloom CC-breakdown 150 mm x 150 mm billet-CR and 200 t BOF-
LF-200 mm x 200 mm bloom CC-CR process is 380 mm round bloom process-2. 86 times/t and 200 mm x 200 mm bloom
process-less than 1 time/t. Examination results show that the main factor for massive cord breakage is distinct central segre-
gation of coil produced by round bloom, and the macro carbon segregation of 150 mm X 150 mm rolled billet is up to 1. 11.
Using bloom casting flow sheet with cross section size more than 200 mm x 200 mm, control over heating degree of liquid in
tundish 15 ~25 °C, constant casting speed and using mold and end electromagnetic stirring are available to decrease the

central segregation.
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Table 1 Chemical composition of test steel LX72A coil /%

#% C Si Mn P S Als Ti 0 N
A 0.73 0.20 0.53 0.008 0.018 0.0020 0.0008 0.0021 0.0024
B 0.71 0.24 0.49 0.008 0.008 0.0009 0.0004 0.0027 0.0055
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Table 2 Bekaert penalty points for both A and B coil
&% EZWig POREINS Hems 1y
A 73.33 13.33 0 900.00
B 73.33 4.17 0 918.33
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Morphology of fracture end of ®0. 22 mm wire in stranding process, SEM; (a)
cuppy fracture; {b) cleavage fracture
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Fig. 2 Macro structure of segregation of coil: (a) coil A; (b)
coil B
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Table 3 Carbon and sulfur content of different sampling
location in billet of A coil

WA E CEH/% SER/% CRMLL  SHEMHL
% T 0.816 0.018 4 11 1.0l
gar 4% 0.762 0.015 6 1.04 0.86
Em 124 0.742 0.015 4 1.01 0.85

/446 0.702 0.013 4 0.96 0.74
SEDTFHE 0 0.73 0.018 2

ERSCRETRIRT, A BB 7 I B B AR AT
TEF R RO H0 T RS Hed R B AL,
JE S B ANEAFIEL ) R e G B il R B
R HLRET A FTRER Y . BB B,
H T C.S TR LA B E &, SRS Z P LA
BHALEANE R PO C FEE, il
HHTINA N FFAEARE LRI B ik S KB
ko T H., BEAR ORI O 2 [H]
FEUARAER. AR EWES, BT .M
BGWIEEREZE R . R HLL R+, 7L 1A
FERE S FOBEARRE AVE R, O AT 4 7 5B 364 8
BRURFIRL KB B 25 5 B, T2 WUAL , LR
SJR M BB YE R R K, KRB ML
®0. 22 mm ez 5ot fErf, T AR E, Hik—
A2 B IR IR SRR, OREUR S |
KR, HEGEMRKRR, OB S uE, L MnS

%X

1 Toshihiko Takahashi, lkuo Ochiai, Hitoshi Tashiro, et al. Strengthening
of Steel Wire for Tire Cord. Nippon Steel Technical Report, 1995 ,64
(14) .42

2 Takaaki Minamida, Noriaki Hiraga, Takao Shibata. Developments in
Steel Cord Wire Rods. Kobe Steel FEngineering Reports, 2000, 50
(3):31

3 RERLX T, RRE,E FRMI AL SRR A RO
WF5E. & /B #AAL 2 ,2009,34(11) 101

4 Han K,Smith G D W Edmonds D V. Developments in Ultra-high-car-
bon Steels for Wire Rod Production Achieved Through Microalloying
Additions. Materials and Design,1993,14(1) .79

5 EEE.FUIEL R R HASFRRERRE S RIUEHE
KA, 2008 .31(4) ;346

6 Michael Zelin. Microstructure Evolution in Pearlitic Steels during Wire
Drawing. Acta Materialia 2002 ,50.4431

R A7 A, ERLH R AP R AR A0 A ek
7%, BORBROE R R A0 1 S, o n] RE it B BB

%x%igf R

3 BEPORRAE

WL R ES T2 Re iR O R
Fro EFR E—FKFE R A R R R B ERE,
I H A H P H 20k A 320 mm x 400 mm K7,
HERNAFEIEMAT T E #5147 . B[E Saarstahl R H
150 mm x 150 mm /N J7 30385, A7 7 0 99043 &
HHE P ek 10 ~ 25 47, R RES —BAR B & 5
FETFREEET 4, 88 F W ORET, RA/D
FREE, —BARSEETRE, IR RHES T
COFIH B, M LU AR e RO AT R,
i, SR A E T E R ORI B AR T B

Beoh, RN E T AN RO E A,
LA R K 0 3 B R LR R HERRE 15 ~25 C L if
A T K UG FLAS 2, bl R FFRR . SRS
A IR SR LR — AR R IR SR
SRR R O R AT A B (R SR
R ELNSESR T ZMITE, &5, Zamnt
BB PRIR IR RN HE AR IR A ] A B T AR R AT
BRICE Y8/, B RO IR
4 i

R A AN TR 22286 k/t, & T
B # &, FEFEEP 0T, &8ELZEERRK,
EPMA sr#r2h R EW , #5408 C.S.P . Mn JTEY
A BRI eS8 5 R, J7 S IR AT
Bris L1, B TEER A CR AT, a8 K
HEEHAE 15 ~25 C EH I RTRSENREE,
Ko RO B NS

7 ONEE CRER EEE S AWRART T LEYHR. L ERE
FE2E4R,2010,32(7) 866

8 RN L.BHTE. SIA,HF WNPIELBE B mR. HH,
2008.,24(6) .22

9 HEEM,F FH, XML T2A FRNEHM R IRERRETH 3570
S T2 80 F55K 90,2009 ,30(5) ;55

10 FRE, HWE . M7 IERET 22 B AR HOR BT B R, 4
@ E &, 1991,17(6) <11

I35 (1984-) 4 B4, B EE T AR, 2007 4E RS AL S A
KIFEN B TR &

Y F5 H #9:2011-01-19



