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Creation of three-dimensional mechanical elements by controlling anisotropic
nanostructures of thin films

Hirakata, Hiroyuki

2,900,000

Titanium and copper nanoporous films with anisotropic internal structures were
fabricated by glancing angle deposition. The nanoporous films consisted of oblique nanocolumns connected
to each other, and the film internal structures were relatively discrete in the column-tilt direction and
continuous in the transverse direction. Removing of the substrate induced the bending of film due to
internal stress only in the column tilt direction irrespective of the two-dimensional film shape,
indicating that the bending direction could be controlled by adding the structural anisotropy. In
addition, the nanoporous films had high tensile and creep strengths which were similar to those of solid
film counterparts. Thus, this technique enabled the creation of three-dimensional mechanical elements
such as coil springs made of high strength nanoporous films.
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