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The effect of geometry on the adhesive behavior of bio-inspired nano-fibril

Zhilong Peng,  ShaoHua Chen
(LNM, Institute of Mechanics, Chinese Academy of Sciences, Beijing, 100190)

Abstract Inspired by the special climbing ability of geckos and insects, numerical models of fibrils with different
contact shapes, such as mushroom-shaped fibril, spatular fibril and flat punch, adhering on flat substrate are established
and the geometrical effects with various parameters of the mushroom-shaped fibril on the adhesion force are
systematically studied. It is found that the mushroom-shaped fibril has superior adhesion to other contact shapes. The
adhesion force of the mushroom-shaped fibril decreases with the increase of the peeling angle, while it increases with
the flange thickness increasing at a given peeling angle. When the mushroom-shaped fibril perfectly frictionless contact
with substrate, the adhesion force increases with the increase of shaft width. Otherwise, the adhesion force increases
first and then decreases with the increase of the shaft width, which is consistent with experimental results. With the
same contact length, the mushroom-shaped fibril can achieve much larger adhesion force than the cylindrical or spatular
one due to a larger effective region of cohesive zone. All the results derived in the present paper can provide theoretical
foundation to explore the micro-adhesion mechanism of biology, and are helpful for the design of novel adhesives.

Keyword bio-inspired fibril; multi-fibril structure; adhesion force; geometrical effect
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