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Adhesion mechanism of carbon-nanotube-based gecko tapes as the supportive device
for particular solids
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That study proposed an adhesion process of carbon-nanotubes (CNTs) based
Gecko tapes for tiny particles with impact preloading to achieve efficient and strong adhesion,
instead of a conventional method with strong and slow compression of whole CNTs, and its usefulness
was demonstrated. The 1 mm-50um sized particles were individually contacted with vertically aligned
CNTs (VACNTs), and the adhesive properties and deformation process of VACNTs were evaluated at both
microscopic and macroscopic scales. Experimental results indicated that the adhesive strength was
effectively improved by high-speed loading at 2-7 m/s compared to the conventional method. in situ
electron microscopy experiments showed that CNTs at the adherent interface were efficiently
deformed, obtaining true contact areas that would be the origin of good adhesion by high-speed
loading. Moreover, the effects of shock absorption, crack propagation, and aggregation morphology of
VACNTs were also investigated.
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