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ABSTRACT Bulk Cu with preferentially oriented nanoscale twins was synthesized by means of
direct—current electrodepositon. The nanotwinned Cu sample is composed of columnar grains with
high density nanoscale coherent twin boundaries, most of which are parallel to the growth plane. It
was found that the current densities play an important role on the grain size of the nanotwinned Cu

samples, however, a non—obvious effect was found on the twin lamellar thickness.

With increasing

the current densities from 10 mA/cm? to 30 mA /cm?, the average grain size of the bulk nanotwinned
Cu samples was decreased from about 10.1 pm to 4.2 ym. While the twin lamellar thickness was
unchanged obviously and in the range of 30—50 nm. This is because that with the increase of current
density, the overpotential of cathode increases and the grain refinement occurs.
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Fig.1 XRD patterns of columnar grained nanotwinned
bulk Cu samples synthesized by direct—current elec-

trodeposition with different current densities
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Fig.2 SEM images of surface of the as—deposited columnar nanotwinned Cu samples under current densities of
10 mA/cm? (a), 20 mA/cm? (b), 25 mA/cm? (c) and 30 mA/cm? (d)
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Fig.3 Cross—sectional SEM images of the as—deposited columnar nanotwinned Cu samples under current densities
of 10 mA/cm? (a), 20 mA/cm? (b), 25 mA/cm? (c) and 30 mA/cm? (d)
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Fig.4 Grain size distributions of the as—deposited columnar nanotwinned Cu samples under current densities of
10 mA/cm? (a), 20 mA/cm? (b), 25 mA/cm? (c) and 30 mA/cm? (d)
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Fig.5 TEM cross—section observations (a, b) and the twin thickness distributions (¢, d) of the as—

deposited columnar nanotwinned Cu samples under current densities of 15 mA/cm? (a, c) and

30 mA/cm? (b, d)
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