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Round to Square Shape Titanium Wire Drawing by Finite Element Method
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Abstract

In wire production, one of the most important issues is
controlling the accuracy of cross-section area (section accuracy)
and length of the wire. In this research, the corner filling of a
round to square shape titanium wire during drawing process has
been investigated using finite element method (FEM). The
drawing process was simulated by MSC Marc Mentat 2001
program and the results were compared with experimental data.
The drawing conditions were one-pass reduction, r = 0.36338 and
semi-die angle, Ol = 3 — 27 degree. The workpiece material was
assumed to be elastic-plastic.

It was found that the optimum semi-die angle to obtain the
smallest corner radius for a round to square wire drawing process
is 21 degrees provided that perform the wire diameter is 2.3 mm
and the final square wire is 1.63 mm. Furthermore, the values of
the effective plastic strain obtained from FEM are higher than the
strain at fracture of titanium. Hence, the desired shape could not
be obtained in one-pass. However, the FEM results suggested
that such problem could be resolved by seven pass drawing
process. The drawing process was also carried out and the final
shape of a square wire with the corner radius of 0.198 mm was
produced. Only 3.8 % disagreement in the value of corner radius
has been observed between the experimental data and the FEM

results.

Keyword : One-pass reduction, Semi-die angle, Effective plastic

strain, Finite Element Method
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