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Prediction of Residual Stress in Straightening Process
of SUS304 Wire

T. W. Kim, S. H. Ham, H. L. Moon, H. Y. Kim*

Abstract
It is known that fine straightness of micro-wire can be obtained by removing residual stress induced during the
manufacturing processes. Generally, residual stress is removed or minimized through several drawing processes with
heat treatment. In this study, the residual stress at each straightening process is calculated and monitored by finite
element analyses and the main reason of stress change is investigated.
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Fig. 1 F.E. model of wire

Table 1 Chemical composition of SUS304 (%)

N C | Si| Mn P S Ni Cr

0.031008( 1 2 10.045]0.03 ) 105 ] 18.13

Table 2 Material properties of SUS304

Modulus of elasticity 197GPa
Yield stress 415MPa
Ultimate strength 725MPa
Poisson’s ratio 0.29
Elongation at break 50%
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Fig. 2 Analysis procedure
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Fig. 3 Axial residual stress after reverse bending step
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Fig. § Variation of axial residual stress at reverse
bending and spring back analysis
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Fig. 6 Variation of axial surface residual stress during
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Fig. 7 Distribution of residual stress in drawing
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Fig. 8 Axial residual stress distribution of straight
and bended wire with back tension 150MPa
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