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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this work, the effect of carbon nanotube (CNT) size on the effective elastic properties of a hybrid
Received 10 July 2017 composite reinforced by fuzzy fiber is investigated using a unit cell-based micromechanical approach.
Accepted 11 August 2017 This hybrid nanocomposite is composed of the CNT, carbon fiber, polymer matrix and interphase

Available Online 08 September 2017 created due to the non-bonded van der Waals interactions between the CNTs and polymer. The novel

constructional feature of this hybrid nanocomposite is that the uniformly aligned CNTs are radially

Keywords:

Nanocomposite grown on the surface of the horizontal carbon fibers. The CNT and carbon fiber are modeled as a
Fuzzy Fiber transverse isotropic solid, while the interphase and polymer matrix are assumed to be isotropic. The
Carbon Nanotube influence of CNT size on the overall behavior of polymer matrix nanocomposite (PMNC), composite
Micromechanics fuzzy fiber (CFF) and hybrid composite reinforced with fuzzy fiber is examined. Results show that size

Effective Elastic P i . I . . : >
ective Elastic Properties of CNT is more significant for the transverse effective properties of the hybrid nanocomposites

reinforced with fuzzy fiber. It has been found that the transverse effective properties of hybrid
nanocomposite are improved with increasing the CNT size. The micromechanical model is also used to
examine the influence of interphase on the overall behavior of the PMNC, CFF and fuzzy fiber-
reinforced composite (FFRC). The effective elastic properties of the hybrid composite obtained by the
present micromechanical model demonstrate very good agreement with those predicted by the other
researches.
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Fig. 1 Arrangement of reinforcement with repeating array
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Fig. 2 Arrangement of reinforcement with repeating array in unit cell
model
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Fig. 7 Modeling of hybrid composite reinforced with fuzzy fiber
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Fig. 8 Transverse cross-sections of the composite fuzzy fiber with a)
unwound and b) wound polymer matrix nanocomposite
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