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Abstract; Based on Hamaker hypotheses and Lennard-Jones potential, the adhesive force be-
tween a sphere and a plane is revealed with an integral method. Simultaneously, a novel model of
adhesive contact between a rigid sphere and an elastic plane is established to investigate the adhe-
sion problems in micro- and nano-systems, which is capable of obtaining the variations with the
distance of the adhesive force, the deformation and the contour of the plane. For a large sphere,
the results from the proposed model are coincident with that from the model based on the Derjag-
uin approximation. For a nano-scale sphere, the discrepancies appear between the two models due
to the increased the error of the Derjaguin approximation with decreasing spheres. So for a nano-
scale sphere, the proposed model enables to lead more accurate solutions.
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