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ABSTRACT

Nanocomposite systems which contain carbon nabetiembedded into polymer matrices
constitute a very prominent category of materials for multiple novel applications. Due to their
remarkable properties, carbon nanotubes arean ideal reinforcement material for polymer
matrices leadingto advanced nanocomgsites with high mechanical, electrical and thermal
properties. The aim of this diploma thesis is to predict the structural and dynamical properties
of a new nanocomposite materialvhich is simulated using the atomic method of Molecular
Dynamics.

The theaetical part of this work isdeveloped intwo chapters. In Chapter 1 Carbon
Nanotubes, polymer matrices and composite materials sys@manalyzed, while in Chapter 2
the main principles of Molecular Dynamis presented.

In the computational part, a bk polymer systems examinedfirst, and its properties are
compared with thethose of the nanocomposite systemThe system and its propertiese
studiedat ten different temperatures to draw conclusions about the effect of temperature.

A complex systenconsisting of a larger number of chains but with the same degree of
polymerization was then examinedh previouswork, Christos Bardas investigated a system
with smaller polymer chains.

For the new system, some structural and dynamical properties haga balculated again.
The properties othe nanocomposite system eve calculated only at the temperature of 684K.
Carbon nanotubes are stationary within the polymeric matrix either pure or substituted form,
the latter being created by surface chemical fummbalization with polar carboxylic and
hydroxyl groups at different atomic percentages.
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