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Pass Design of Drawing Process to Prevent Delamination

S. K. Lee, D. C. Ko, B. M. Kim

Abstract
Drawing process of the high carbon steel wire with high speed is usually performed at room temperature using multi

pass. In the multi pass drawing, temperature rise affects the mechanical properties of the final product. The excessive

temperature rise during the deformation promotes the occurrence of delamination, and deteriorates the torsion property

and durability of wire. This paper investigates the occurrence of delamination in the wire through the torsion test and the

evaluation of wire temperature. The excessive wire temperature leads to the occurrence of delamination. Based on the

calculation of the wire temperature, a new pass schedule, that can prevent the delamination due to the excessive wire

temperature rise, is designed through the isothermal pass schedule.
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(a) Without delamination

(b) With delamination

Fig. 1 Fracture mode according to delamination
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Table 3 Result of torsion test

C Si Mn S P Al Cu
075~ | 0.15~ | 0.60~ | 0.02) | 002y | 0.01~ | 0.10]
0.78 0.25 0.90 0.05

Table 2 Wire diameter and reduction at each pass

Pass No. Diameter(mm) Reduction(%a)
Initial wire 3.500 -
1 2.880 323
2 2.460 27.0
3 2.100 27.1
4 1.800 26.5
5 1.550 258
6 1.370 219
7 1.200 23.2
8 1.060 22.0
9 0.950 19.6
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Pass No. Torsion No. Delamination
1 30 X
2 47
3 39 X
4 36 X
5 44 X
6 41 X
7 35 0
8 32 0]
9 28 0
Fig. 2
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Fig. 6 Wire temperature at exit of die
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1 Electron Image 1

Fig. 7 Wire fracture after shape of the 9" pass for the
redesigned drawing process
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