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Numerical Simulation Research on Microstructure Changes of
CNT Network Materials
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Abstract ; In order to explore the effect of mechanical load on the microstructure of CNT network materials, a coarse-

grained model of CNT network materials was established. The microstructure change behavior simulation analysis was

performed on CNT network model by the coarse-grained molecular dynamics simulation. The results show that the

orientation increase degree of CNT network materials is relatively faster at the initial stage of tensile strain increase, then

tends to be stable with the increase of tensile strain, and eventually approaches to a constant value (0.95); under

compression load, the orientation degree of CNT network materials decreases with the increase of strain, and finally

decreases to 0. 15; the mechanical loading rate will not affect the change rule of orientation degree of CNT network.

Keywords: CNT ( Carbon Nano-Tube ) ; CNT network material; microscopic mechanism; coarse-grained molecular

dynamics ; orientation degree
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Figure 1  Full-atom atomic structure and coarse-

grained model for two parallel CNTs
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Table 1  Parameters of coarse-grained potential function equation for (5,5) type CNT
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Figure 2 Coarse-grained model of CNT network
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Figure 3 Schematic diagram of uniaxial drawing
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Figure 4  Structural transformation of CNT network under uniaxial tensile load in

coarse-grained molecular dynamics simulation
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Figure 5 Variation of orientation degree of

CNT network under tensile load
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Figure 6 Schematic diagram of compression processing

(c)e=-05

(d)e=-09

A7 HEASFIHAHFAENCNT WA ELHESRGER TEHTL

Figure 7 Structure changes of CNT network under compression load in

coarse-grained molecular dynamics simulation
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Figure 8 Variation of orientation degree of

CNT network under compression load
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Figure 9  Variation of orientation degree of

CNT network at different stretching rates
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