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The 3-dSupremer (3-dimensional surface processing through elimination by mechanical removing) equipped a five-axis

computer-controlled system, which can create a bio-inspired geometrical surfaces onto a wide range of three-dimensional
surface. In the pre-processing, a masking processing is performed to increase machining accuracy, where a super ink jet or
a micro dispensing system places an abrasion-resistant material onto a three-dimensional surface. In the post-processing, a
mechanical removal processing is performed, where the MSJ (micro slurry jet) is applied in accordance with the
pre-processed surface. Although the surface-processing accuracy of the system will be lower than that of a nanoimprint
technology, the system can be used to create a texture design on a variety of materials.

NOMENCLATURE

3-dSupremer = 3-dimensional surface processing through
elimination by mechanical removing
MSJ = micro slurry jet

1. Introduction

A 3-dimensional surface processing through elimination by
mechanical removing (3-dSupremer) has been developed for creating
bio-inspired geometrical surface onto artificial materials. The
bio-inspired geometrical surfaces, which are learned from the nature
(baby-skin, shark-skin, moth-eye & lotus leaf etc.), represent
conspicuous effects compared to the conventional mechanical
processed surfaces.

2. Materials and Methods

The 3-dSupremer equipped a five-axis computer-controlled
system, which can create a bio-inspired geometrical surfaces onto a
wide range of three-dimensional surface (Fig.1). The 3d-Supremer
composes of both pre- and post-processing. In the pre-processing, a
masking processing is performed to increase machining accuracy,
where a super ink jet or a micro dispensing system places an
abrasion-resistant material onto a three-dimensional surface. In the
post-processing, a mechanical removal processing is performed,
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where a micro slurry jet (MSJ) is applied in accordance with the
pre-processed surface.
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Fig. 1 Microfabrication process through 3-dSupremer”

3. Results and Discussion

The
ultraprecision machining on the order of nanometers in the orthogonal

3-dimensional surface processing method achieved
direction on the material surface (Fig.2). Machining accuracy on the
order of micrometers was realized in the parallel direction (Fig.3). A
sharp-edge, ultra-smooth surface profile was also obtained (Fig.4).
The bio-inspired surface of a Co-Cr-Mo alloy as a counterface
material of polyethylene in an artificial joint increased the

polyethylene particle size and reduced the total wear, preventing
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adverse tissue reactions (Fig.5). The wettability of the processed
surface on a glass was changed to prevent the retention of sebum and
fingerprints on the surface (Fig.6). The developed process could
remove microscopic cracks and other microstructural defects on a
dental ceramic, resulting in improved bending properties and a
smoother ceramic (Fig.7).
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Fig. 4 Glss surface (moth-eye & lotus leaf)"
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Fig. 5 Co-28Cr-6Mo alloy surface (shark-skin)®
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Fig. 6 Co-28Cr-6Mo alloy surface (moth-eye & lotus leaf)”
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Fig. 7 Dental ceramics surface (baby-skin)®

4. Conclusions

The 3-dSupremer is categorized into a top-down mechanical
removal method, so that there are few restrictions on the type of
materials for creation the bio-inspired surface. Although the
surface-processing accuracy of the system will be lower than that of a
nanoimprint technology, the system can be used to create a texture
design on a variety of materials and will be applicable for a
large-scale 3D surfaces. The system will contribute towards the
application of a bio-inspired surface design onto a variety of
industrial products.
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