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Background (open questions)

v’ Can wiredrawing process (plastic working) perform in nano-sized scale? (Possible)

v Will nano-sized texturing (new idea) reduce friction between die and wire?

v How microscopic plasticity (i.e. dislocation) in drawing is affected by nano-sized
texturing? (in particular, from atomistic point of view)
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Wiredrawing process (conventional)

die

wire/ bar/pi

Key factors: reduction of
area, wire velocity,
lubrication, material

Materials: iron and steel

FS potential (many-body type)

Velocities of entrance and exit are determined by conservation of volume law.
Interaction between die and wire is weakened by w<1 (artificial lubrication model).

Molecular dynamics model for Nano-sized wiredrawing
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Summary: In this study, possibility of nano-sized wiredrawing was studied by using molecular dynamics (MD) simulations. In particular, effect of nano-sized texturing (Ntxt: here,
single type of periodic grooves perpendicular to sliding direction) on die surface was investigated. Friction behavior is continuous stick-and-slip. Larger-sized Ntxt results in smaller
shear stress on the materials, and accordingly smaller coefficient of friction in sliding. However it seems it largely depends on stability of Ntxt structure. In designing, the structure
of Ntxt should be optimized as for size, shape as well as arrangement.
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