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ABSTRACT

Self-sensing and interfacial evaluation of Ni nanowire/polymer composites were investigated using
electro-micromechanical technique, which can be used for a feasible sensing measurement on tensile and
compressive loading/consequent unloading, temperature, and humidity. Mechanical properties of Ni nanowire
with different aspect ratio and adding contents in either epoxy or silicone composites were measured indirectly
using electro-pullout test under uniform and non-uniform cyclic loadings. Comparing apparent modulus with the
conventional mechanical tensile modulus of Ni nanowire/epoxy composites, the trends were consistent with each
other. Ni nanowire/epoxy composites showed the sensing response on humidity and temperature. Self-sensing on
applied tensile and compressive loading/unloading was also responded for Ni nanowire/silicone composites via
electrical contact resistivity showing the opposite trend between tension and compression. It can be due to the
different electrically-interconnecting mechanisms of dispersed Ni nanowires embedded in silicone matrix.
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Fig. 1 Experimental specimen of (a) apparent modulus using cyclic test

and (b) electrical contact resistivity using electro-pullout test.
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Fig. 3 Photos of random and aligned Ni nanowire/epoxy composites
with 0.5 vol% : (a) random state; and (b) aligned state under
magnetic field.
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Fig. 4 Uniform cyclic loading test of 0.5 vol % Ni nanowire/epoxy
composites with (a) random state; and (b) aligned state under
magnetic field.
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Fig. 5 Strain-stress curve of Ni nanowire/epoxy composites with random
and aligned states under magnetic field.
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Fig. 6 The change in electrical contact resistivity of Ni nanowire/epoxy
composites with different Ni nanowire contents.

Fig. 7 SEM photos of Ni nanowires with three different Ni nanowire
diameters: (a) 100-300 nm; (b) 300-800 nm; and (c) 1-3 pm.
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Fig. 9 Stress-strain curve of 0.5 vol% Ni nanowire/epoxy composites
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Fig. 10 Mechanical properties of 0.5 vol% Ni nanowire/epoxy composites
with tensile test.
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Fig. 12 Electrical contact resistivity of Ni nanowire/epoxy composites
with three different diameters: (a) 100-300 nm; (b) 300-800
nm; and (c) 1-3 pm.
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Fig. 16 The change in the electrical resistivity with increasing humidity
at constant temperature.
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