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ABSTRACT : Nondestructive damage sensitivity of carbon nanotube (CNT) and nanofiber (CNF)/epoxy com-
posites with their adding contents was investigated using electro-micromechanical technique. Carbon black (CB)
was used only for the comparison with CNT and CNF. The fracture of carbon fiber was detected by acoustic
emission (AE), which was correlated to the change in electrical resistance, AR under double-matrix composites
(DMC) test. Stress sensing on carbon nanocomposites was performed by electro-pullout test under uniform cyclic
loading. At the same volume fraction, the damage sensitivity for fiber fracture, matrix deformation and stress
sensing were highest for CNT/epoxy composite, whereas for CB/epoxy composite they were the lowest among
three carbon nanomaterials (CNMs). Damage sensitivity was correlated with morphological observation of
carbon nanocomposites. Homogeneous dispersion among CNMs could be keying parameters for better
damage monitoring. In this study, damage sensing of carbon nanocomposites could be evaluated well nonde-
structively by the electrical resistance measurement with AE.

Keywords ' Nanocomposites, smart materials, electrical properties, non-destructive testing, acoustic emission.
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Figure 1. Experimental scheme for double-matrix composite
(DMC) test.
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Figure 2. Schematic Figure for electro-pullout test.
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Figure 3. Electrical volume resistivity of carbon nanomaterials/
epoxy composites.
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Figure 4. Schematic model for percolation structure.
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Figure 5. Damage sensitivity of fiber fracture for (a) 0.1 vol%
CNT, (b) 0.5 vol% CNT, and (c) 2.0 vol% CNT composites under
DMC test.
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Figure 6. Damage sensitivity of fiber fracture for (a) 2.0 vol%
CNF and (b) 7.0 vol% CB composites under DMC test.
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Figure 7. The change in electrical resistance of fiber tension for
0.5 vol% CNT composite under electro -pullout test.
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Figure 8. The change in electrical resistance of carbon nano-
composites for fiber tension under electro-pullout test.
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igure 9. FE-SEM photographs of fractured surface for (a) 2.0
vol% CNT, (b) 2.0 vol% CNF, and (c) 7.0 vol% CB composites.
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