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ABSTRACT

with double-walled carbon nanotube (DWNT) was investigated by molecular

dynamics (MD) simulations technique. In order to prepare a nanocomposite

model including polymer and DWNT, the exact atomic structure of epoxy was adopted

as in previous experimental studies made by authors. Tersoff and Amber potential,

which are well known potentials, were used for simulation of polymer and DWNT,

respectively. Among different available methods to simulate the cross-linking process,

a technique was adopted with closer similarity to what happens in real conditions.

Therefore, when some especial atoms of monomer and hardener molecules were

closer than a specific potential distance, the chemical bonds were created between

them. To verify the prepared model, a pull-out simulation was carried out and the

results were compared with those of previous studies. It was found that although a

molecular dynamics, rather. wide range for interface strength ha.s bee.n prc?sented t?y .dlfferent. researchefs

and different techniques, the strength obtained in this study is in the middle of this

range. In addition, the fracture energy obtained from the simulations for pure epoxy

€pPOXy, was compared with that of experimental results and good agreement was obtained.

fracture, To evaluate the effect of nanocomposite structure at nanometer scale, DWNT was

modeled in three different angles relative to the loading direction, including 0°,

45°and 90°. It was found that when DWNT is parallel with the loading direction (i.e.

90°) it has the least impact on the fracture energy. The maximum fracture energy was

obtained when MWNT was at 45° relative to loading direction. These results were
compared with the theories provided for conventional composites.

The nanoscale fracture behavior of epoxy-based nanocomposites reinforced

carbon nanotubes,

nanocomposite
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