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Circular Texture of Drawn High-Carbon Steel Wire for Tire Cord -

Kyung-Keun Um™, Joong-Kyu An®, Hyo-Tae Jeong® and Dong Nyung Lee®

Abstract
The texture of a 0.25mm dia high-carbon(0.73%) steel wire made by drawing the patented and brass
coated 14mm wire through 22 dies with a die-angle of 12° has been measured. The ideal fiber
texture was obtained in the center layer, while the circular texture and the near fiber texture having
{111}<110> and weak (112}<110> components were obtained in the intermediate and surface layers,
respectively. The circular texture was approximated by {110}<110> plus {110}<114>. The texture

could be predicted by the Taylor-Bishop-Hill theory coupled with FEM for deformation.
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Fig.1. Definition of sample angles of ¢ and x .
Present position : ¢ =0°and x = 90°.
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Fig.2. Geometric (110) pole figure of 0.25mm wire.
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Fig.3. Measured (110) pole figures of various layers of 96.8% drawn high-carbon steel wire.
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Fig.4. Initial and deformed FEM meshes of wire after passing through 3rd and last Sth dies.
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Fig.5. (a) Shear strain increment and (b) accumulated shear strain distributions in wire drawn through first

24° die.

1.0 1.8 8.0 25

(a)s=0.1

(b)s=07

015 —a—-$=0.7
’ —0—$=0.9
0,20 N
0,3 0,4 0,5 0,8 07
Drawing time (steps)
(b)
® (110){T10]
m (110){T11]

N 4 (t1)o1T]

1.0 1.8 8.0 3.0
40

(c)s=09

Fig.6. Calculated (110) pole figures of different layers in high carbon steel wire drawn by 84% through five
24° dies.

448

AwrE Elojo] F=f& aFLFML WA W
o 29 Yo gty PPzHo| GepAc) W
FAAME <110> HFFFR2) EW ol
AME (110<110> A¥ ATz wdalct 93
gz AAe] golg By o dagse A
©igel Byo) os) wadc

FnER

1. Structure of Metals, C.S.Barrett and T.B.Massalski,
1966 McGraw-Hill

2. H33, F5d AAS, o7 olF, w44
FE3)A 4(4), 1995, pp 353-364

3 A=Y, MY, ol ¢49vIEe] A vig(A2
3 YUHEAYA =23, 19969.12-139, F£E
3, FR2AMTEY FF, ot Ty, @
35, ol&H H, ppll-24.

4. S.Lever, Trans.ASM Vol.53 pp.697-

5. T.Montesin and J.JHeinzmann, J.Appl.Cryst. 1992
25 665-673

6. DNLee, K-KUm and J.-KAn, POSCO technical
report, 96C011, 1996

7. GlLinssen, HDMengelberg and HPStuwe, Z.
Metalikd., 55 (1964), 600~

8. E.Aernoudt, LKokuho and H.P.Stuwe, ZMetallkd.,
57 (1966), 216~

9. Yutaka Kanetsuki, R-D 41&&7% 71&H Vol
No.2 P63~

10.  J.J.Heinzmann, CLaruelle, AVadon and A
Abdellaoui, Texture of rmaterials. Vol.l.{ ICOTOM
11 ) p266-273

11. F.Langouche, E.Aemoudt, P.Van Houtte. J. Appl.
Cryst. 1989 22, 533-538

12, T.Montesin. PhD. Thesis. 191, Universite de
Metz

13, P.Van Houtte, PWatte, EAemoudt, J.Gil
Sevillano, LLefever and W.Van Raemdonck,
Material Science Forum Vol. 157-162 (1994) p 1881
14 KJBathe, Finite Element Procedures in
Engineering Analvsis, Prentice Hall, 1982

15, JWKwon, PhD. Thesis. 1995, Seoul National

University

—197—



