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Invention of active morphing smart surface created by additive manufacturing
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This research work aims to develop a novel morphing surface which actively

controls friction. The surface was manufactured using additive manufacturing with ultraviolet curing

acrylic resin. The morphing surface showed a friction coefficient of 0.3 with a concave shape,
whereas the coefficient increased to 1.0 when the shape changed to convex. In other word, the
morphing surface we developed achieved wide range control of friction. Subsequently, we developed a
metal morphing surface which was able to use in oil lubricant. In poor lubrication condition, the
metal morphing surface with the concave shape showed a friction coefficient of 0.17 which was higher

than that of a flat-shape specimen. When the surface shape changed to convex, the friction
coefficient decreased to 0.03 which was approximately one-fourth to the coefficient of the
flat-shape specimen. The results indicate the new morphing surface achieves active friction control
which conventional machines are not able to realize.
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