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Minimization of Residual Stress of the Steel Cord for the Tire-
reinforcement Using Finite Element Analysis

JongSup Lee, Hoon Huh, Jun-Wu Lee and Byung-ho Lee

Abstract

In this paper, several process parameter studies of the manufacturing process of the steel cords are carried out to verify
the relation between the process parameters and the residual stresses on the steel cords. At first, the finite element analysis
of the drawing process is performed and the residual stress distributions with respect to the wire material and the area
reduction ratio are obtained. The residual stress of the drawn wire is imported the finite element analysis of the twisting
process as an initial stress. After that a parameter study of the twisting process is carried out. The process parameters are
the applied tension, the over-twisting angle and the tensile strength of the drawn wire. Based on these studies, the
optimum values of the process parameters which can remove or reduce the undesired residual stresses are determined.
The optimum value of the process parameters are confirmed by the finite element analysis of the elastic recovery process

of the steel cords. Finally, the finite element analysis of the roller straightening process is done to study the variation of
the distribution of the residual stress before and after the process.
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Fig. 1 Finite element model for twisting analysis

Table 1 Wire material properties

area carbon yield tensile

material | reduction | contents stress strength
ratio [%] fwt%o] [GPa] [GPa]
Ml 97 56 0.92 3411 4.051
M2 0.82 3.361 3.761

M . . .

3 96.85 0.92 2.975 3.656
M4 0.82 2.778 3376
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