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| will present work on the development of adaptiwaterials. To do so, we focus on pixelated matién w
pixels that show functionality either autonomously when addressed electronically through conducting
graphene-filled polymeric leads. To develop eleutrally conducting and stress/strain sensing pohjene
composites,we use functionalized graphene single sheets (F&S$ piezoelectric fillers not only to impart
electronic conduction but also to enhance the n@chbproperties of the composites. In the casmetiallic or
ceramics structures, the coatings of such polynwmnposites are used to accomplish the same fumaditip on
the surface as protective coatings. Variation®@al current densities generated by stress vangiioturn yield
mass deposition on the high stress regions to ed¢gatweakening effect generated by the stress.

Functionalized single graphene sheets used in dies are produced in bulk quantities through the
thermal expansion of graphite oxide (GBxfoliation to form FGS occurs when the decompositate of the
epoxy and hydroxyl sites of graphite oxide excetdsdiffusion rate of the evolved gases, yieldimgsgures
that exceed the van der Waals forces binding taphgme sheefé. To exfoliate, we first increase the c-axis
spacing by oxidation to 0.7 nm and eliminate tf84(hm graphite interlayer spacifgomparing the Arrhenius
reaction rate to the calculated diffusion coeffitibased on Knudsen diffusion suggests a critaraperature of
550 °C for exfoliatior”. The exfoliated FGSs are wrinkled due to the preseri chemical functional groups and
lattice defect3® and thus do not reassemble back to GO. AnalysiABYW shows that over 80% of the
exfoliated material consists of single sheets, waikRrage thickness of 1.75 nm. Diameters of thgleisheets
range between 0.1 to 2.5 um with an average asgigetof ~ 1,000.

One proof-of-concept case study will demonstraéelchealing under cyclic (i.e., fatigue test) loadiThe
energy source for such a system is either an iakgyalvanic pair or chargeable battery that maynawaly be
miniaturized’ As cracks form on a protective insulating coatofga metal, local current density fluctuations
trigger transport of matter through electrolyte éods the cracks. The basic mechanisms of mattesgeoat are
partially understood.
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