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A Parametric Study on the Glass Transition and Mechanical Properties of
CNT Based Nanocomposites Using Molecular Dynamics Simulation
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ABSTRACT

A parametric study to investigate the effects of composition variables on the glass transition and
mechanical properties of CNT-based nanocomposites was performed using molecular dynamics
simulations. In this study, matrix chain length and CNT length were chosen as the candidate
characteristic parameters. In order to understand the effect of both parameters in detail, three sample
sets having different chain lengths with the same CNT configuration and two sample sets having
different CNT lengths with same chain length were prepared. Other parameters such as volume
fraction and density were fixed to enable rigorous comparisons. Amorphous polyethylene is used as
matrix polymer and (100} zigzag CNT is embedded into the matrix to reinforce polymer matrix. As a
result, longer polymer chain length of matrix solely increased glass transition temperature but no
reinforcing enhancement was observed. CNT length showed similar increase with little enhancement of
elastic modulus. In addition to this, nanocomposites showed temperature-dependent elastic modulus
jump passing thorough the glass transition region agrees well with experimental results.
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Set Chain Set CNT
. # of CNT Vol. - . # of CNT Vol.
System Chain chains | length | fraction System Chain chains | length | fraction
40CNC | 40(CH2) 34 32A 0.34 32ANC | 170(CHz2) 8 32A 0.24
8OCNC | 80(CHz) 17 32A 0.34 58ANC [170(CHz) 12 58A 0.34

170CNC | 170(CHy) 8 32A 0.34
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40CNC 300 400 100 300 32ANC 500 500 180 300
S0CNC 420 500 140 300 58ANC 540 600 180 300
170CNC 500 500 180 300
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