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ABSTRACT

In wire drawing, aterial deformation is concentrated on the surface of the drawn wire because of surface
contact with the drawing die. Therefore, strain varies from the center to the surface of the drawn wire. In this
study, based on the upper bound method, an effective strain prediction method from the center to the surface of
a drawn wire was proposed. Using the proposed method, the effective strain of the drawn wire was calculated
verify the proposed prediction method, the predicted effective strain was compared with the result of finite

element analysis.

Key Words : Wire Drawing(Ql2}), Upper Bound Method(&H8]), Strain Prediction Model(HEE 0|5 =H),

FE Analysis(T78t2 231 A1)
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Table 1 Effective strain of radial direction (Eq. 9)

Distance from wire center(mm) Eff. strain

0.03 0.30165

0.11 0.30165

0.25 0.30166

0.44 0.30167

0.693 0.30168

0.99 0.30170

1.35 0.30171

1.76 0.30173

2.23 0.30176

2.75 0.30178
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Table 2 Effective strain of radial direction (Eq. 11)

Distance from wire center(mm) Eff. strain
0.03 0.30218
0.11 0.30378
0.25 0.30645
0.44 0.31019 CL !
0.693 0.31499 Fig. 3 Initial FE analysis model
0.99 0.32087
1.35 0.32781 Table 3 Conditions of FE analysis
1.76 0.33582 Conditions Value
2.23 0.34489 Material AISI1080
2.75 0.35504 Drawing velocity (mm/s) 10.0
Friction Coeff.(u) 0.06
0.40 - ‘ ‘ Flow stress (MPa) T = 1104.6-¢"%%
—A— Eq.9
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Fig. 2 Comparison of effective strain between Eq.(9)

and Eq.(11)
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