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Enhancement of Gripping Characteristics for Soft and Slippery Objects Using
Double-Scale Protrusions and MPS Simulation
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Double-scale protrusions were fabricated to increase gripping ability for
soft and slippery objects: One is millimeter-sized triangular prism or quadrangular pyramid
protrusions on a stainless steel produced by electrical discharge machining, and another is
micronmeter-sized cone-shaped protrusions formed by sputter etching. The friction tests of a soft
silicone sheet proved that the double-scale protrusions have about twice higher gripping ability
than single-scale protrusions in an oil environment. A framework of grip software for selecting the

best protrusions to firmly grip soft and slippery objects was developed based on the results of grip
experiments, finite element method and moving particle simulations.
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