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Interfacial Evaluation and Hydrophobicity of Multifunctional Hybrid Nanocomposites
for Self-sensing and Actuation

Zuo-Jia Wang*, Joel GnidaKouong*, Jung-Hoon Jang", Myung-Soo Kim*, Joung-Man Park

ABSTRACT

Interfacial evaluation and hydrophobicity of Ni-nanopowder/epoxy composites were investigated for self-sensing
and actuation. Contact resistance and resistivity were measured using gradient micro-specimens. The actuation of
the composites in the electromagnetic field was studied with three wave functions, i.e., sine, triangle and square
functions. Due tothe presence of hydrophobic domains on the heterogeneous surface, the static contact angle of
Ni-nanopowder/epoxy nanccomposite wasabout 110°, which was rather lower than that for super-hydrophobicity.
The dynamic contact angle showed the similar trend of static contact angle. Ni-nanopowder/epoxy composite was
" responded wellfor both self-sensing and actuation in electromagnetic field due to the intrinsic metal property of
Ni-nanopowder. Displacement of the actuator of Ni-nanopowder/epoxy composite was evaluated to obtain the
maximum and the optimum performance using laser displacement sensor as functions of the wave type,
frequency, and voltage. Actuation of Ni-nanopowder/epoxy composites also increased as functions of applied
frequency and voltage. Actuated strain increased more rapidly at sine wave with increasing voltage compared to
those of triangle or rectangular waves.
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Fig. 2 Grdient specimen of Ni-nanopowder'epoxy composite.
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Fig. 7 Hectrical measurement of gradient specimen: (a) electrical resistance;
and (b) electrical resistivity.
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Fig. 14 Photos of actuator movement under magnetic filed.
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