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Finite Element Modeling of a Hemispherical Asperity
Adhesively Contacting the Plane Surface of Semi-Infinite Rigid Body
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Abstract

Finite element technique considering adhesive forces is proposed and applied to analyze the behavior of
elastic hemispherical asperity adhesively contacting the plane surface of semi-infinite rigid body. It is
demonstrated that the finite element model simulates interfacial phenomena such as jump-to-contact and
adhesion hysteresis that cannot be simulated with the currently available adhesive contact continuum models.
This simulation also provides valuable information on contact pressure, contact region and stress distributions.
This technique is anticipated to be utilized in designing a low-adhesion surface profile for MEMS/NEMS
applications since various contact geometries can be analyzed with this technique.
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Fig. 1 Attractive forces acting on a Si atom by a Si
half-space
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Fig. 2 Schematic of contact geometry
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Fig. 3 Variation of adhesive contact force during
approach and recession
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Fig. 4 Load-contact radius curve for adhesive(solid
lines) and mechanical(dash lines) contacts
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Fig. 6 Evolution of subsurface von Mises stresses
for adhesive(solid lines) and mechanical
(dash lines) contacts
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