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influencing the mechanical properties of layered MWCNTs/PVC nanocomposites”,
International Journal of Nano Dimensions (accepted)
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! Fiberglass-Plastic
2 Polyethylene(PE)
® Vinyl acetate
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! Polymer matrix nanocomposites (PMNCs)
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! Ceramic matrix nanocomposites (CMNCs)
2 Metal matrix nanocomposites (MMNCs)
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! Elastomer
2 Thermoplastic
% Thermoset
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! Amorphous

Z Crystalline

® Nylon6

* Epoxy

® Polyamide(PA)

® Polypropylene(PP)
" Polystyrene(PS)
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! Alumina
2 Sjlicon carbide
% Meso Dimension
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! Single-walled Carbon Nanotubes(SWCNTS)
2 Multi-walled Carbon Nanotubes(MWCNTS)
¥ Laser ablation

* Chemical vapor deposition(CVD)

® CO deposition
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! Ab initio Local Density

Z Keating Potential

® Transmission Electron Microscopy(TEM)
* Atomic Force Microscopy(AFM)

® Bending strength
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! Fatigue strength
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! Melt Processing

2 Solution Processing
® Polymerization

* Glass Transition
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! Magnetic Stirring
2 Shear Mixing

% Reflux

* Ultrasonic

® Intercalation

1



Ogel i poads Y-
ook o5t sl Sty (08 laalglyil jeam 5 'l (el e By, 2835 Jloos b
ol e Suge ISl (1S (g redly Al (S0j9alS Slge a0 9 (1S sladlgdeill b gy
Gh9) Se b 3 Ml ()5 Aeleili o)lns 69y » peek lasSdecid ;s wign Ul (o,
Lo U Ly oS 5 okl 5 amoce |, Vb (6,5, b laca 35alS ags ojla] a5 i calie [l
b LB L s we o BB o olojerdy lp 2B b 4 () cnl o)l ) eyl
gl adgi Jolome 5 Clie (651,38 la sy 4 alyi ged a5 bl oo i it LU

SESS e S yege 5 S ee plsl OL3gL jeax o (rendy i Oeenlienly (e, o2l o
rogie 50 3l Oy w595 0958 gy (pl H0 (GadS ASS ((Y-T)JSE) 0,05 o0 o yo | 0aisS p &l)S
5 ok 05l Cews a1 Al 0500 mie Gl e e o3be 5 b DS Wigm JS Lol
ol oo gaass el IVVo S 0l (og; cnl b Glgiee 1y (s meky e slac joralS sil
sl 5 Slde (55918 () 99 S aley (il 5o 00l &l (la 515 endy 5 0lge 059> 50 s,
o Sroeh Gloiejeellsl (SOl ols 4y bgyye a5 (gom i )0 (nlple el jeS L

el oo a5 By gl ey B9, 4 bogape ls ALl Sl sl

e mse——)

;';7“’ ‘.ﬂ"" i:i.’g >

{.
iif oo Vit
A I S 02 N

R N T

[NV Slats & jgo ay L )0 (ygumsl i oy asl )3 (1Y) S5

! In-situ polymerization
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! Dynamic Mechanical Thermal Analysis (DMTA)
2 Weight percent
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! Polyvinyle carbazole(PVK)
Z Differential scanning caloimetry(DSC)
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! Polyvinyle chloride(PVC)
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! Thermo Gravimetric Analysis(TGA)
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Abstract

Polymer-based nanocomposites are among the most popular nanocomposites and have been
investigated with the use of different polymers, reinforcements, and methods. In this
research, a new approach is applied to produce MWCNTSs / polyvinyl chloride (PVC)
nanocomposite using a hot press mold and an automatic spray. The resulting
nanocomposite, consisting of polymer and carbon nanotubes, is obtained using the layer-
by-layer spray method. The therrmogravimetric and Raman spectroscopy analysis are used
to examine of the weight percent and interaction of carbon nanotubes into the PVC matrix.
Also, Design of Experiments (DOE) method by minitab 16 software is used for statistical control of
the parameters influenced synthesis prosess. The results revealed that the optimal condition for the
production of the nanocomposites is achieved with a weight percent of 5% and a mold surface
temperature of 215°. Then prepared samples from resultant layered nanocomposite are subjected to
tensile test and Young’s modulus and final tension strength for optimal condition by 5% weight
percent of carbon nanotubes are obtained 0.92+0.037GPa and 35+0.5MPa, respectively. The study
is followed by performing low cycle fatigue tests in order to study the effect of adding two
parameters of weight percentage and number of layers of carbon nanotubes to PVC. The
results indicate by adding carbon nanotubes up to a weight percent of 5, the fatigue strength
of the nanocomposites increases by approximately 80% (5000 numbers of cycles). Finally,
the influence of various weight percent of carbon nanotubes on the Young’s modulus of
nanocomposite is investigated via a new structural model in ABAQUS software. The
results of the present structural model are compared with those from experimental method
and show good agreement between this model and the spray method up to 20% weight

percent of carbon nanotube.

Keywords: Layered nanocomposite, Spray method, Multi-walled carbon nanotube,

Mechanical properties, Structural mechanics, PVC
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