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Abstract — Adhesive contact characteristics of torus-shaped bumps, which are
commonly used to reduce friction and stiction in hard disks, are analyzed to
examine the applicability to the MEMS structure. The analysis is conducted with
the finite element technique considering the adhesive force. Torus-shaped bumps

of wvarious rim and bump radii

are analyzed. The jump-to-contact behavior,

adhesion hysterisis, pull-off forces, contact region and pressure, and surface and
subsurface stresses are presented and discussed. Analysis results in the absence of
adhesive force are also presented to identify the effect of adhesive force.
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Fig. 1 Section view of contacting bump.
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Fig. 2 Variation of adhesive contact force
during approach and recession.
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Fig. 8 Variation of pull-off force with rim
radius.
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Fig. 4 Variation of contact band width during
approach and recession.
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Fig. 5 Load-contact area curve for adhesive
(solid lines) and mechanical (dash lines)
contacts.
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Fig. 6 Contact pressure for adhesive (solid
lines) and mechanical (dash lines) contacts.
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Fig. 7 Subsurface normal stresses for
adhesion (solid lines) and mechanical (dash
lines) contacts.
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Fig. 8 Subsurface von Mises stresses for
adhesion(solid lines) and mechanical(dash
lines) contacts.
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