133-125 4o o 9 o ke d5 093 1394 HIT ¢ )0 Sailfe wIdgo Alxo

9 3s rale dslinle =
—5; =
< . -EI. F—
OV o0 S0 (Swiigeo = & =
=L1\=
mme.modares.ac.ir T s

9 @r%v R3S égl:o Ples g oslosns ng; 5&3419193!3 Q.:gjé! O Wb
o Rl Al SlaY Slacs Hgmls”

Bgdtfﬁ Jas sy ‘26:‘:"‘"0':'5 u.).‘.«:.sl ‘*14.3JS.JJ d‘dJ@-é (P Y-ES:

Oyl G gl oKl (Ko i 0SS ¢ o120 Slibels Sile ol (b ey jgels iy oKyl ] ool 1

Ol i g ple olSetils (SlSo pwtigee 038315 ¢ 025 Sltals Silo ole b i jgals i olSKutlol (55> (ggomitils=2

Sl Coio 5 ple oK (Sl g 015l oty liols SilSo ke (b ey japel o olSylojl e slid S (meiil-3
shokrieh@iust.ac.ir 16846-13114 ., s9aio < 05™

ouS> Ao OleWb)

Sacajoels 5 (Sl n) (S ol p il Job bojlirdin ()5 ladllpll s (oisu il (e dlllas ¢ S8 305 San s S Ls“]*-ZB)’ s
)9 M).)O/S 695 w)y.olfyl.: c(uajl.'> u.mfy‘) ),o...l.v ‘JS\»&O uo|9> u)l)JLJ ‘ol Al d,{}& du‘ l_, o—\wp‘g‘}o}‘ Lgl‘\_,y W#(U13943)‘ b uSL)J
Sis 2o 305 gols wSalains Y dacyiaelSal § wSol lais oY acyjedls o)l xS clbddsl 1394 3130 24 1yl 5 &)
5 mSol padd by g (piied (oS Pt g Jodo g oo glyriwl caliswe @muﬂ Oldllas 1 oozl b )S sladgdal 57l 5
SBCojelS (sly (D980 (sjlodasiin Ghalofl Sl o)lie s () Sladldyil g 20,3005 b eabagi (dacyjealS ol oS3
wylds nn 0)S cledgdgl S 20,3005 | 058 S gl adind BUI slaY slacyjselSsl 5 wSelasus Sl slaY A LI
e P . . . . PO . “r . . S . 5 - ‘.i.o l .
@l Ll e dulie liodo B By g ohed plotul 5 (e (imes g (20 g (Db S SO 5 (e ol e ol
TRIRWY J9L> b oyl L L,,J-:)f LS'L&"\J9J93U Jpa> LY e o UL‘“ sy stzu_,u)y,pl_{yb UM‘“S dlﬁ,d‘;w @ L’y)ﬁ dmuzilﬁ}—l Sy Cojals

cae T . ) . . W c g olisin ()S gyl
o kS islojl 50 Bl cunslls (s (0,58 slap1lSe &S 20 oo s g 005 jolone (sladyY GL (S on o (S i34l )

Slle oled daps &S cuib ol olei e i8] )*-’b @ ldbasMe BB jsboay (claim Bl i Liolojl jd (claY il b g
9 Job sbiwly o dulS plSouinl Hlade diges (gl 0yl (gytin dgai 0)S sdlglgil 9938l L sy A s glaY slacy;emelS
SIS o by slY ool 4 s 1026 5 %34 Cp laY lacojanelSBl by plSoul

Effects of adding multiwall carbon nanotubes on mechanical properties of
Epoxy resin and Glass/Epoxy laminated composites
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Composites Research Laboratory, Center of Excellence in Experimental Solid Mechanics and Dynamics, School of Mechanical Engineering, Iran.
University of Science and Technology, Tehran, Iran.
*P.0.B. 16846-13114 Tehran, Iran, shokrieh@iust.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper The purpose of the present research is to investigate effects of long multi-walled carbon
Received 04 May 2015 nanotubes (MWCNTSs) on mechanical properties of epoxy resin and unidirectional glass fiber
2\0/‘;?&%‘3'2 giIJiL:ng()lAsugust 2015 reinforced laminated polymeric composites. Therefore, mechanical properties of polymer
(pristine resin), 0.5 wt% MWCNT/epoxy nano-composites, E-glass/epoxy laminated composites
Keywords. and 0.5 wt% MWCNT/E-glass/epoxy laminated nano-composites were evaluated. The tensile,
Epoxy flexural and shear moduli and strengths of epoxy polymer and nano-composites reinforced with
multi-walled carbon nanotubes 0.5 wt% MWCNTs were experimentally characterized. Next, the longitudinal and transverse
glass fiber ) tensile stiffness and strength, also in-plane shear and flexural moduli and the strength of glass
Qr‘;ﬁzi’t‘égalgr?ppssrittf: fiber laminated composites and glass fiber laminated nano-composites reinforced with 0.5 wt.%

MWCNTs were determined. Experimental results of tensile specimens of laminated nano-
composites reveal that the presence of the long MWCNTSs improves the bounding properties of
fibers in adjacent plies and postpones the failure mechanisms like fiber fracture under tension or
edge delamination under shear loading conditions. It can be concluded that the improvement of
mechanical properties in laminated composites is more significant than those of the pure epoxy
with addition of long multiwall carbon nanotubes. For instance, the longitudinal tensile strength
and shear strength of laminated nanocomposites increased by 34% and 26% in comparison with
laminated composites, respectively.
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2- Nano composites
3- Laminated composites
4- Laminated nano composites
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1-TETA (Triethylene-tetramine)
2- Nanoamor
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1- Matrix-cracking
2- Edge delamination
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