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A Study on the Influence of Process Parameters on Residual Stress and Reducing Residual
Stress for Drawn Wire Using FE-Analysis

S. G Lee, W. H. Hwang(Mecha. & Preci. Eng., PNU), B. M. Kim(ERC for NSDM, PNU),
C. M. Bae, C. Y. Lee(POSCO)

ABSTRACT

This study presents a study on the influence of process parameters(semi-die angle, die reduction, friction condition, and
bearing length) in drawn wire on residual stresses were investigated using FE-analysis. In this study, semi-die angle and die
reduction have a significant effect on the residual stresses at the surface of drawn wire. In the previous study, in order to
reduce the residua stresses, several methods were suggested: addition of axial tension, application of skin pass, straightening
in multi-roll straightener etc. In this study, it can be known 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. 2 Axial residual stressfor different semi-die angle(a)

Fig. 3 Hoop residual stress for different semi-die angle(a)

Hoop residual stress(M Pa)

Relative depth(1-r/R)

Core Surface
Semi-dieangle(®)
800 —w— 30 —e— 50 800
—A— 70 —v— 90
——110 —>—130
400 | 4 400
R =15.0%, p=0.08
1 =0.3Do
0 0
400 |- - -400
-800 - -800
L L L L
1.0 0.8 0.6 0.4 0.2 0.0

Relative depth(1-r/R)

835

Fig. 4 Fig. 5

25%

Core Surface
1600 1600
[ | Diereduction(%)
1200 50 100 1200
= 800F —4A—150 —»—200 800
o —— 250 —%—300
= 400 400
\g 0 0
w
T -400 -400
il
$ -800 -800
8 1200 -1200
<
-1600 < -1600
| =0.3Do
-2000 L L L L -2000
1.0 0.8 0.6 04 0.2 0.0

Relative depth(1-r/R)

Fig. 4 Axial residua stressfor different die reduction(R)
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Fig. 5Axial residua stressfor different die reduction(R)
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Fig. 6 Axial residua stress for different friction Coeff.(u)
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Fig. 7 Hoop residual stress for different friction Coeff. ()
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Fig. 8 Axial residua stress for different bearing length(l)
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Fig. 9 Hoop residual stress for different bearing length(l)
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Fig. 12 Axial residual stressfor different low die angle
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Fig. 13 Hoop residual stress for different low die angle
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