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Molecular dynamic (MD) model involving a graphene 
platelet in polymer nanocomposite (GP) was developed in 

order to investigate the effect of the interface interaction on the 
mechanical properties of the nanocomposites when subjected 
to the uniaxial loading. All simulations were done using JOCTA 
software under COGNAC solver with full atomistic model. 
Nanocomposites are constructed by embedding graphene 
platelet into acrylate based polymer under the periodic 
boundary condition with different interface interaction. 
Nanocomposites systems underwent NPT (constant number 
of atoms, pressure and temperature) and NVT (constant 
number of atoms, volume and temperature) ensemble with 
applied uniform strain during the MD simulations. In terms 
of studying the effect of interfacial effect, the van der Waals 
interaction energy potential between the acrylate polymer 
and the graphene was changed and the tensile strength and 
the ultimate stress were investigated. It can be concluded 
that, increasing the interfacial interaction caused a significant 
enhancement in mechanical properties of the simulated 
nanocomposites as a result of the better load transfer 
between matrix and the filler. It’s noteworthy to mention that 
tensile strength and the ultimate stress also followed similar 
tendencies. The simulation results demonstrated that the 
graphene platelet caused an increase in the stiffness relative to 
the polymer which implied the reinforcement effect of the filler. 
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Figure 1: Stress-strain curves comparison of (a) pure matrix 
and GP, (b) GP and GP100.


