00 FF 100 amio MYAY oy ) ojlads O F als Lablen SilSe oimgh — sole aslilab

Srous dduo) L3 )940U 3L (J9ig0 Suolivd (5w duuub
o) ;slde,J}iLi L o.).whug.m

v ) Yoo ) )
0> S > S 239 oobes v e 3958
i § (8 0aSiily (Sl pwdige 09,5

SilSe oviiigs 05,5 ) esigen 09,5 ¢
P e 05 o it 057 Jles o5 axly adlal o1 aletsls
(&) i plal ol ol£ils (&) o plal sl olS2ils OPRTS OB O S

Jleds oyl axly gadll oljl oKisls
OYAB/ 1YY 155 y1y b AFAEN /A 1l s g ,6)

RVLCY

5 =295 1o ohng 4z gi 950 wogllae (Sl LelsS 5l (5,10,55 5 o 4 )5 sladlgleil b oal Co sl (gredy ey slaa 95 5l
) r aQ ulﬁ.».a?u U”‘ )l LS)LO-W el A.-ﬁ)f g.))s.»o leu‘ L)O‘P Ogude 9 0‘9.41 L)"‘ 4.'.».»:9.5 lJ d.la.vb BL 6‘00)*3 Sllao 9 4.»3)5 )‘)3 L.':"'"w
Mo judis olacudgase b oy slohg, 5l eolauwl (yle oyl jo ailazls 1y oy 1505l ) oles (g9, p alitee gl il )l J...:b

aadllas o (JoSdge uliiie (Silwdnd (slagby, 5l oolitul 938l 59, oy aall JJolimen 4y 009 axlge Jlol 2 sloanje 9 cole
Sl elst aniloe lp Sl gmin S Dlaee 5 (JSee Sl gy Sl Gl 58 et Slse cnl )3, 5 el
S8 Jdo 4 S el seuds cjolaie ol gl ol oads solaiil ojlax S S sladggil b oads Cus®s (5 pendy dine) slocyj9aelS sl
50 S yenly 3l Sl aS ‘5>L>u‘ Shad ad )3 las s ane) leie 4 canlin (Sl plys 5l (gaieo g alisee slodise) j0 00 gl
b yogige G (o2,e SVl bl sl (IS0 Snlns S5 @ lal> 5o Jlear Gommli oy B9y o 09d o0 Cgine SEle S 5 i
2oy DY (G5 sle S b sroeky slocasselisil iludoe sl (05 Galglsl 5 wSal jery (gan alpe jo wd w8 S e
@S o anuloe Coll ()5 gy & (B Jate 5 SO Joe Jald Sjgaligils SV cul s Suled o g ad)S 18 eolinal 59

WBboo ()5 ladgdyls ages LAl Sl o LSl pely (Sl elss 2gn 5l (S (I Sl slagsloand
Sl ol ( JiSlsn oo o 1,8 Aslols s yarly ako Zu35alS 5L 16 SMS” SRS Jlg

Molecular Dynamics Simulation of Carbon Nanotube-Reinforced
Polymer Nanocomposites
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Abstract
Carbon nanotube-reinforced polymer nanocomposites have attracted great attention from research centers, due to their
enhanced mechanical properties, and many studies have been performed for development of such materials. Many
experimental and theoretical studies have investigated the effect of different parameters on the properties of these
materials. However, there are some limitations associated with experimental methods, such as fabrication problems and
high levels of costs. Hence, molecular simulations are growingly applied for study of properties and behavior of
polymer/CNT nanocomposites. In this study, the molecular dynamics method was used to calculate the mechanical
properties of CNT-reinforced epoxy nanocomposites. Since epoxy is a two-component thermoset polymer, the
molecular dynamics method was utilized to create cross links between the monomers. Thereafter, cross-linked epoxy
polymer and carbon nanotubes were used to construct the nanocomposite with containing 1-5 wt.% of CNTSs. Finally,
elastic constants of nanocomposite including Young’s and shear moduli were calculated using the constant-strain
method. The results of simulations revealed that the mechanical properties of CNT-reinforced epoxy polymer were
improved in comparison to those of pure polymer.

Keywords: Polymer nanocomposite, Carbon nanotube, Molecular dynamics, Mechanical properties.
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3- Hooke’s law

4- minor symmetry

5- major symmetry

6- Uni-axial tension

7- Uni-axial compression
8- Pure shear
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1- Constant-strain method
2- Fluctuations method
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3- Lame costants
4- Young’s modulus
5- Bulk modulus
6- Shear modulus
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1- Virial theorem
2- Isotropic
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