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Evaluation of Axial Residual Stress in Multi-Pass Drawn High Carbon Steel Wire
Considering Effective Stress-Strain Curve at High Strain
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The aim of this study is to evaluate the axial residual stress in multi-pass drawn high carbon steel
wire by using FE analysis and XRD. When FE analysis is applied to evaluate the residual stress
in drawn wire of multi-pass drawing process, obtaining the reliable effective stress-strain curve at
high strain is very important. In this study, a model, which can express the reliable effective
stress-strain curve at high strain, is introduced based on the Bridgman correction and tensile test
for multi-pass drawn high carbon steel wires. By using the introduced model, FE analysis was
carried out to evaluate the axial residual stress in the drawn wires. Finally, the effectiveness of the
FE analysis with the introduced stress-strain relation was verified by the measurement of residual
stress in the drawn wires through XRD. As a result, the evaluated residual stress of FE analysis
shows good agreement with the measured residual stress.
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7|49 oy = stress of ferrite
o = residual stress of cementite
B = Bridgman correction

f= volume fraction of cementite 1. B
£ = effective strain
G = effective stress NAZARE 27 GelolE o Ao Tolg
o g = stress of Bridgman correction E20AA 48e AAE VA go)olgE ALEE
O ps = residual stress of pearlite HE Al W7k 2AVFEFA . AATAY A
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Fig. 1 Stress-strain curve by Hollomon equation
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Table 1 Multi-pass drawing condition
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Fig. 3 Flow stress curves
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Fig. 4 Application of modified Bridgman correction

Fig. 5 Initial model and condition for FE analysis
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Fig. 9 Comparison of axial residual stress
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