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Influence of Process Parameters on Residual Stress and
Reducing Residual Stress in Drawn Wire
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(Received August 19, 2005)

Abstract

The influence of process parameters in drawn wire on residual stresses was investigated. Based on a FE-simulation of

the wire drawing process, the effects of process parameters such as semi-die angle, reduction, friction coefficient and

bearing length on the residual stresses were investigated. The validity of the FE-simulation results was verified by the

comparison of the previous simulated results with experimental data. In this study, semi-die angle and die reduction have

significant effect on the residual stresses at the surface of drawn wire. Several methods such as, addition of axial tension,

application of skin pass, straightening in multi-roll straightener etc, were suggested in the previous studies to reduce the

residual stresses. In this study, the results show that the concurrent application of skin pass with low die reduction and low

semi-die angle at the final stage of drawing operation reduces dramatically the both axial and hoop residual stresses after

drawing
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Fig. 1 2D-axisymmetric FE model for wire drawing
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Fig. 2 Comparison of axial residual stress between
previous and this study
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Table 1 Chemical composition rage of the initial wire

Chemical element Percent %
C 0.70 ~0.75
Si 0.15~0.25
Mn 0.40 ~ 0.60
S 0.024
P 0.024
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Table 3 Simulation conditions for low semi-die angle
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Table 4 Simulation conditions for the effect of skin

pass with light die reduction and low semi-

die angle
Process Process conditions Value
Semi-die angle(®) 7
Friction Coeff.(1) 0.08
Two passes
op . Bearing length(mm) 0.3Do
drawing
Reduction 1% drawing | 15.0
(%) 2™ drawing | 14.1
Semi-die angle(®) 1
Friction Coeff.(W) 0.08
Skinpass | pearing length(mm) 0.3Do
Reduction(%) 1.0
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Fig.15 Distribution of axial residual stresses for skin
pass with low semi-die angle
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