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Fig. 1. Schematic diagram of simulated structure.
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Fig. 2. Axial temperature distribution of nanotubes. The

blue points are the hot and cold areas; the green point is

the temperature jump point; the black dots are linear reac-

tion zones.
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Table 1. Heat flux and thermal conductivity obtained by Muller-Plath method. * represents a very poor linearity of the

temperature gradient. 6, 20, 50 is the length of the nanotube (unit: nm).
BRARAE TRACREGIR A
PiES P/ (eVopst) PR /(Wm LK) i/ (eVops ) PG/ (Wm LK)
6 20 50 6 20 50 6 20 50 6 20 50

1 24.0 * 36.4 74.3 * 417.1 8.8 8.7 17.2 15.8 29.6 113.7
50 4.2 5.40 5.4 33.7 83.5 162.0 3.2 3.7 3.8 8.4 20.6 36.1
100 2.2 2.90 3.0 32.8 81.4 159.0 1.8 2.2 2.3 7.6 19.6 34.1
150 1.5 1.99 2.1 33.0 79.2 158.0 1.3 1.5 1.7 7.3 18.7 33.1
200 1.1 1.50 1.6 29.4 76.4 145.1 1.0 1.2 1.3 7.3 18.3 33.6
300 0.8 1.00 1.0 314 84.5 159.3 0.7 0.8 1.0 7.7 18.2 32.6
400 * 0.80 0.9 * 74.0 160.5 0.5 0.7 0.7 7.1 16.8 32.7
500 * 0.60 * * 68.9 * 0.4 0.5 0.6 7.1 16.8 31.2
700 * 0.40 0.5 * 63.5 97.2 0.3 0.4 0.4 6.5 16.1 324
1000 * 0.30 * * 67.3 * * 0.3 0.3 * 17.2 34.2
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Fig. 3. Temperature difference of 6 nm carbon nanotubes at

different exchange frequencies changes with time.
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Table 2.  Thermal conductivity obtained by Jund method. * represents a very poor linearity of temperature gradient; — rep-

resents the system collapse. 1-9 represents the heat flow (unit: eV/ps) extracted and injected in cold and hot regions.

AL/ (eV-ps)

TR K /nm

2 4 5 6 7 8 9

60 31.40 31.66 — — — — — —

TR 200 77.07 32.80 46.26 * * * * *

500 184.46 181.25 * * * 270.25 * *

60 6.90 5.41 6.87 7.98 8.52 — — — —

TRACREDIRAE 200 16.96 10.98 22.03  23.53  24.21 25.02 — —
500 30.23 33.22 3419 3127 3579  37.89 39.62 44.21  44.21
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Fig. 8. Diameter and temperature dependence of the thermal conductivity of silicon carbide nanotubes: (a) L = 10 nm; (b) L = 100 nm.
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Abstract

In this paper, the application of Muller-Plathe method and Jund method in reverse nomnequilibrium
molecular dynamics to the heat conduction of one-dimensional nanotubes are tested and studied. The results
show that the Jund method cannot obtain a good linear temperature gradient and its thermal conductivity is
also dependent on the choice of heat flux. When the exchange frequency is 50, the thermal conductivity
obtained by the Muller-Plathe method converges to a stable value. This method can be well applied to the
study of thermal conductivity of nanotubes. The Muller-Plathe method is a good option when the number of
atoms exchanged is 1 and the exchange frequency is 100. On this basis, we further investigate the effect of
length, diameter and temperature of carbon nanotubes and silicon carbide nanotubes on the thermal
conductivity. The thermal conductivity of carbon nanotubes is obviously higher than that of silicon carbide
nanotubes, and their effects of length, diameter and temperature on the thermal conductivity are consistent.
The thermal conductivity of nanotubes increases with the rise of temperature, but the increase rate decreases
and the length dependence also weakens. Therefore, when carbon nanotubes and silicon carbide nanotubes reach
certain lengths, their values of thermal conductivity will converge and no longer change with length, which is
completely consistent with the results of previous studies. Comparing with carbon nanotubes, the convergence
rate of thermal conductivity of SiC nanotubes is significantly lower. When the temperature is low, the diameter
has a certain effect on the thermal conductivity; however, with the increase of temperature, the diameter has
almost no effect on the thermal conductivity at high temperature. The effect of temperature on the thermal
conductivity of nanotubes shows that the thermal conductivity of nanotubes generally decreases with the rise of
temperature, but the occurrence of the peak phenomenon is also affected by the length of nanotubes. When the
length of carbon nanotubes is 10 nm, the influence of temperature and diameter on the thermal conductivity are
irregular. However, when the length of carbon nanotubes is 100 nm, the thermal conductivity of carbon
nanotubes decreases continuously with the rise of temperature, and there occurs no peak phenomenon. Besides,
when the tube length is 10 nm, the peak of SiC nanotubes appears at about 100 K. However, when the tube
length is 100 nm, the thermal conductivity of SiC nanotubes decreases with the rise of temperature, but no peak

phenomenon occurs.

Keywords: reverse nonequilibrium molecular dynamics, heat conduction, carbon nanotubes, silicon carbide

nanotubes
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