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Mechanics of Interfaces with
Switchable Adhesion

ABSTRACT:

Traditionally, adhesive interfaces are optimized to realize strong and permanent
bonds. However, emerging robofics and manufacturing applications require
interfaces with tunable and switchable adhesion. Interfaces with switchable
adhesion need to be engineered to realize high adhesion strength in one state and
low adhesion in the other. The effective adhesion strength of an interface can be
modulated through control of the surface interactions as well as the local stress
state at the interface. Here, a general mechanics-based framework for designing
interfaces with switchable adhesion is presented, and several implementations are

investigated and experimentally demonstrated. In one class of systems, structured

elastic heterogeneity is used to tailor the stress distribution at the interface and,
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. mechanics-based models are used to design systems that can be funed passively
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via loading direction or actively via stiffness modulation. In a second class of

modeling is critical for the designing of electroadhesive systems, and we show that

University of Pennsylvania an understanding of interface mechanics can be exploited to realize

electroadhesive devices with higher performance.
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