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Abstract

In this paper, the shear lag model is used to establish the representative element model of carbon
nanotube composite and the carbon nanotube is considered as an effective fiber to simulate the
main morphological characteristics of composites. The investigation focuses on the shear stress of
interface, and it is assumed that the effective fibers and carbon nanotubes have the same diameter
and length. The interface shear stress expression is derived using the continuity conditions of
stress and displacement, and equilibrium equations. Based on the results obtained, the damage
caused by the sliding displacement of carbon nanotube composites could be checked.
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Figure 1. Diagram of the representative element of shear lag
model
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Figure 2. Cutting part of analysis model
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Figure 3. Diagram of stress equilibrium model
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Figure 4. Distribution curve of fiber axial stress (AR = 12.8)
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Figure 5. Distribution curve of interface shear stress (AR = 12.8)
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Figure 6. Distribution curve of interface shear stress under different length/diameter
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Figure 7. Distribution curve of fiber axial stress under different length/diameter ratio
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Figure 8. Distribution curve of matrix axial stress under different length/diameter
ratio
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