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Abstract
In this paper, the effect of back tension in multi-pass drawing or wiredrawing on the central bursting defect is
investigated using finite element predictions. A rigid-plastic finite element method was used together with the McClintock
damage model. Central bursting defects under different back tension stress values ranging from 0% to 20% of the yield
strength of the material were predicted and they were compared to understand the effect of the back tension stress values
on the central bursting defect. It is found that the level of back tension has a strong influence on the cumulative damage.
Thus, higher back tension raises the possibility of the central bursting defect occurring, even though it decreases the

interfacial pressure between the die and the work piece.
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Fig. 1 Experimental results of central bursting defects
found in the literature
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Fig. 2 Process design of the test six-pass drawing
process

Table 1 Process information

Stage 1 2 3 4 5 6 7
r.[mm] |7.00]664]6.30|598]|567]|538|5.10
r. [mm] 6.64 |1 6.30 [ 598 | 5.67 | 5.38 | 5.10 | 4.84
| [mm] 20120 ) 20|20 | 20| 20 | 20

a9 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0
Case1| 00 | 00 [ 0.0 | 00| 00 | 00 | 00
Case2(295]295(295]|295(295|295] 295
Case 3| 59.0 | 59.0 | 59.0 | 59.0 | 59.0 | 59.0 | 59.0
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Table 2 Variation of maximum damage value with

Strain  Damage . .
INCrease In stage

Damage
Stage
Case 1l Case 2 Case 3
1 0.1306 0.1339 0.1366
2 0.2663 0.2726 0.2765
3 0.4012 0.4104 0.4157
4 0.5347 0.5481 0.5547
Pass 1 5 0.6674 0.6846 0.6940
6 0.7982 0.8195 0.8319
Pass 3
Strain & - —{1 Stage 1 —>- Stage 4
Damage 1 —/ Stage 2 —<J- Stage 5
. 02 I —7~ Stage 3 —> Stage 6
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o Fig. 5 Relationship between maximum damage and
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