Overcoming the adhesion paradox and
switchability conflict on rough surfaces
with shape memory polymers

ABSTRACT:
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Maintaining adhesion on rough surfaces is a long-standing challenge in
engineering due to the adhesion paradox (rapid decrease in adhesion strength
with increasing surface roughness) and the switchability conflict (trade-off
between strong adhesion strength and easy detachment). Here, we show [1,2]
that, utilizing the rubber-glass transition of shape memory polymers (SMPs),
both challenges are overcome. Making contact between an SMP adhesive and
a rough surface in the rubbery state followed by shape-locking in the glassy
state results in orders of magnitude enhancement in adhesion strength. On
the other hand, detaching the SMP adhesive upon transitioning back to
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Distinguished rubbery-state results in weak adhesion and on-demand detachment. We

University Professor further demonstrate that, employing our method, rougher surfaces enable
stronger adhesion and easier detachment.
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