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Keywords Abstract

Due to the widespread use of carbon nanotubes in composites with special capabilities, in this study, the
elastic constants, Q-factor, and longitudinal damping coefficient of crystalline copper reinforced by carbon
nanotubes were examined exploiting molecular dynamics simulation. The effect of temperature and
chirality of carbon nanotubes on the above-mentioned parameters was also investigated. The mechanical
behavior of the copper composites is considered for two different carbon interatomic potentials Airebo and
Tersoff. Additionally, the mechanical characteristics of the composites are pursued in the case of short
carbon nanotube fibers, as well. In this work, Young's modulus and Q-factor were determined via the
uniaxial stress and forced vibration method, respectively. Subsequently, employing the multi-degree of
freedom structural dynamics, the longitudinal damping coefficient was obtained. The results showed that
by the addition of the carbon nanotubes to the copper matrix, its Young's modulus and damping coefficient
increased. A comparison between armchair, zigzag, and chiral carbon nanotubes of the same diameter and
length manifested that the chiral or armchair carbon nanotubes, depending on the employed interatomic
potentials, had a more dominant effect on increasing the composite Young's modulus. Moreover, the

calculations show that the Q-factor in the reinforced cell was significantly reduced.

Longitudinal damping coefficient,
Young's modulus, Q-factor, Molecular
dynamics
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Table 2 Young's modulus of copper crystal in terms of GPa using the

uniaxial strain method and employing EAM potential [14] in 300
degrees Kelvin
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Table 3 Young’s modulus of carbon nanotubes in terms of GPa based
on the uniaxial stress method and for two interatomic potentials Airebo
[15] and Tersoff [16] in different temperatures
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Table 1 Young's modulus of copper crystal in terms of GPa with the

uniaxial stress method employing two EAM potentials in different
temperatures
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* Freund and Suresh
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Table 4 Young’s modulus of the reinforced copper in terms of GPa

using the uniaxial stress method and two interatomic potentials Airebo
and Tersoff in different temperatures
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Table 7 Q-factor in copper crystal using the forced vibration method in
different temperatures
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Table 8 Q-factor of the reinforced copper using the forced vibration
method by employing two interatomic potentials Airebo and Tersoff in
different temperatures
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Table 5 Young’s modulus of the reinforced copper in terms of GPa

using the uniaxial stress method and two interatomic potentials Airebo
and Tersoff in different temperatures
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Table 6 Q-factor of armchair carbon nanotubes using forced vibration
method in 100 degrees Kelvin
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Table 11 Longitudinal damping coefficient of the reinforced copper
(model B) in terms of kg.s/cm? employing two interatomic potentials
Airebo and Tersoff in different temperatures
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5 Sy gl e ol Cusis oS wad e L2 11510 Jslaz s
Jonily 5l a8 (oo 09d o0 Jsb (2lms cupd pSedar Il o
boles )3 (JInl (2,5 ) 6U b lacusmels )5 g oslinul 5l
Lol sl oo il oo ial33l b sl oo gy ecaslS g4z p0 150 51 iy
aslo CojemlS ol oo 05 cod 0038 paiin Ky, b Jaw plu o
ol il Cu59nalS 5l ka8 lales i 50 jezme)l ()5 algd GU L ond
(S a5 150 51 s slales o g conl ST305 08 sl 5L L
35S ezl S sWg) b L oond aisle CojoslS lime o s
s hmtlin 5 el IS )T sl o b ot il Cujgels
A3 5 Jnls (oS laalgd gl L oo sl oy j50lS ol e
Slge Sl 53 e 3k 2l o re Gl ST ()5 g gl
Bgm g Jomilly 51 a8 (Al o cnl JI6 08 gdly) b 51 i
5 sy gl I ISt glacajssls 15 lie i po s oolinl

il se (LS Les Laal3dl b GO ol g ool i S15S05 s JInlS

2058 ()5 sladld gl b oad Cosl e Jsb (2lies 03212 Jguxr
i R kgs
il slaled ;0 g Bau 5 g g0yl Judliy g0 5l oolawl b ( )
Table 12 Longitudinal damping coefficient of the reinforced copper

with short carbon nanotubes fibers in terms of kg.s/cm? for two
interatomic potentials Airebo and Tersoff in different temperatures
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Table 9 Q-factor of the reinforced copper with short carbon nanotubes
fibers using the forced vibration method by employing two interatomic
potentials Airebo and Tersoff in different temperatures
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Table 10 Longitudinal damping coefficient of copper crystal in terms
of kg.s/cm? in different temperatures
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