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Application of Critical Damage Value to
Continuous Drawing Process using FEM

D. L. Park, B. M. Kim, D.C.Ko

Abstract

The occurrence of ductile fracture is the working limit of many metal forming processes. It is necessary to predict the criteria
and to apply the condition in a process design. Over the years, the way for clarifying conditions have been studied and presented.
However such a way needs lots of experiments and analysis. In this study, in order to determine the critical damage value of a
used material Cu 4N, it was performed a tensile test and FEM analysis by using DEFORM 2D. For applying the obtained critical
damage value it was also performed a upsetting test by using DEFORM 2D. The way of determining a critical damage value
which is presented in this study will make possible to find easily it which is one of the working limit factor. And the way of
determining a critical damage value will make possible to find in multi-pass drawing process.
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Fig. 1 Procedure for deciding critical damage value
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Fig. 2 Load-stroke curve in experimental tensile test
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Fig. 3 Load-stroke curve in DEFORM 2D
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Fig.4 Comparison R of specimen just before fracture in

experiment and DEFORM 2D

Table [ Calculation of critical damage value by using
interpolation

Damage | g ke | WA a2 | Wz
value
1.3 15.15mm | 1.472mm | Simulation
14 153mm | 1.422mm | Simulation
1.423 15.37mm | 1.4mm | Experiment
1.45 15.45mm | 1.36mm | Simulation
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Fig. 5 Algorism of new application
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Table 2 Process condition

Material 0.82% High carbon steel
Semi-die angle o] 6
Bearing length,(1) 03 xd
Equipment for drawing Draw bench
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1) Pass Schedule
5.5(Initial) — 4.919 —» 4.5 — 4.125 - 3.777 —
3.49 — 3.227 — 2,922 — 2.662 —> 2.338 — 2.091 —
1.882 — 1.704 —» 1.534 —» 14 - 1.265 > 1.14 —»
1.04(Final)
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Fig. 6(a) Prediction of ductile fracture by conventional
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Fig. 6(b) Prediction of ductile fracture by new method in
pass schedule
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Fig. 7(a) Figure of void in section normal to the wire axis
Fig. 7(b) Figure of void in section parallel to the wire axis
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