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A Study on the Properties of SiC Nanotubes: Molecular Dynamics Simulation
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Abstract

We investigate the structure and properties of SiC (Silicon Carbide) nanotubes using molecular

dynamics simulation based on the Tersoff bond-order potential. For small diameter tubes, the Si-C
bond distance of SiC nanotubes decreases as the nanotube diameter is decreased, due to curvature of
the nanotube surface. We find that Young's modulus of SiC nanotubes is somewhat smaller than that
of the other nanotubes considered so far. However, Young's modulus for SiC nanotubes is larger than
that of B-SiC and almost equal to the experimental value for SiC nanorod and SiC whisker. The strain
energy of the SiC nanotubes is also lower than that of the other nanotubes. The lower strain energy

of SiC nanotubes raises the possibility of synthesis of SiC nanotubes.
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C Si
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Table 2. Equilibrium  properties of £-SiC.
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cohesive energy, bulk modulus, and its
derivative.

a (A) E (V) B (GPa) B’

Present 4.30 -6.17 229 465
Tersoff* 4.32 -6.18 225 411
MEAM" 4.3 -6.4 211

LDA® 435 219 3.3
Expt. 4.36° -6.34° 225

P ZANEH [17].
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Table 3. Bond distance of Si-C and Young’s
modulus of SiC nanotubes.

d(Si-C) Y, Y
(A) (TPa nm) (TPa)
SICNT (n0)
(6,00 1773 0.178 0.524
(7,0) 1.781 0.186 0.547
(80) 178 0.193 0.568
(9,00 1792 0.201 0.591
(nn)
(6,6) 1800 0.209 0.615
(7,7 1802 0.211 0.621
(88) 1801 0.211 0.621
(99 1807 0.213 0.626
SiC sheet (n,0n) 1.783
CNT*® (6,6) 1.431 0415 1.22
(10,00 1435 0416 1.22
BNNT (66) 1463 0296 0870
(10,0) 1471 0.284 0.837
B -SiC” 0.357
SiC nanorod” 0.610
SiC whisker® ?+51%1%)
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Young’s modulus of SiC nanotubes as
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from Reference[22].
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