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Simulation of peeling behavior of gecko’s smallest adhesive element

Zhilong Peng  Shaohua Chen

(LNM, Institute of Mechanics, Chinese Academy of sciences, 100190, Beijing)

Abstract In the present paper, we analyze the adhesion behavior of a single spatula with finite element method
by a peeling mechanical model. The effects of the length, Yong’s modulus, thickness of a single spatula and
roughness of substrate surface, especially peeling angle, on adhesion behavior are considered. Results illustrate
that adhesion of spatula is similar to that of a finite dimensional thin film adhering on substrate. The adhesion
length of spatula can make adhesion force maximum, and overcome effect of roughness on adhesion; the
influence of thickness and Yong’s modulus of spatula on adhesion are alike, which agree with macro-film
peeling test results. Peeling force decreases with the peeling angle increases; shear force dominants the peeling
force when peeling angle is small, while normal force dominants that as peeling angle approaches 90 degree. Our
analysis provide theoretical basis for revealing the micro principle of reversible adhesion of gecko.

Keywords biomimetic adhesion, spatula, film peeling, peeling angle, peeling force



