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Fractwre toughness and abrasion resistant are the most 1portant
charactenstics of polvurethane rubber that candidate it as a coating for wind
turbime blade. Pohmmethane rubber 15 not strong enough, and reanforcement wath
mucrofiller adversely affects the toughness property. In this study, 1t had been
proposed the carbon nanotubes reinforcement to enhance the mechamical properties
of pohyrethane rubber.

This work 15 dnded into three parts: preparation and charactenzation of
carbon nanotubes, funchonahzahon and charactenzabon of carbon nanctubes, and
preparatton and charactenzaton of carbon nanotubes/'polyvurethane rubber
nanocomposite.

Water assisted chenucal vapor deposihon was used to prepare carbon
nanotubes. Dhfferent parameters such as substrates (ahmuna sihcon wafer, and
quartz), catalyst type (mckel and won oxade), catalyst size, carbon source (methane
and acetvlene), gases ratio, temperature and tme were used High mesclubon
transmmssion electron mucroscope and energy dispersive Xy spectroscopy were
used to charactenze catalysts. High resclufion scamming electron mucroscope,
transmussion  electron macroscope, high resoluton transmission  electron
macroscope, Founer transform imfraved spectroscopy, X-ray diffrachon and Raman
spectroscopy were used to charactenze carbon nanotubes.

Ultrasomication with covalent fimchonahzahon process by acmds and non-
covalent funchonalization process by swiactants were used to disperse and
functionalized carbon nanctubes. Transmussion electron mueroscope and Founer
transformn mfrared were used to charactenze the funchonahized carbon nanotubes.

smgle-walled beside plan mmlb-walled and tensted mmlh-walled carbon
nanotubes, cartbon nano fibers, and amorphous carbon were obtamed dunng
different experiments of water assisted chenucal vapor depostion process.

Apcetylene gas as carbon sowrce vields more carbon nanotube than methane
gas. Alwmna substrate vields more carbon nanotube than sibicon wafer and quartz.
Mickel catalyst vields more carbon nanotube than won catalyst.

It was found that weater assisted chenucal vapor deposibon 1= efficient
process to grow pure carson nanciube.

Also the size of catalvst manoparticles 15 very dependent on thin film
theckness from which it was gown. The average diameters of carbon nanotube
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decrezsed with the decrezsing of the catalyst nanoparticles simes from whach they
Were ZTOWIL

Non-covalent functionabizaton of carbon nanotubes by swrfactant 1s
nondestructrve approach compared with covalent base approaches.

A twisted carbon nanotube was selected to remforce pobywethane rubber
and 1t can be used as a coating for wind twbme blade apphcation mstead of pure
polyurethane. Three different weight percent of carbon nanctube (1.3, 0.5 and 1
weight percent) with different funchonahzation (-COOH, Tnton X-100 and BYE
W-280) were used as parameters. Carbon nanotubes polyurethane composites were
prepared by solufion casting and in-situ polymerization process methods. Tenzile,
fracture toughnes=_flexanal mmpact, erosion wear, abrazion wear and hardness tests
were exacited

The mresults showed that mechameal properhes of polyuwrethane rubber
enhanced with the merease of carbon nanotube weight percent. Also Tnton 3-100
funcionahized carbon nanotubes mives better mechameal properties of
polyurethane rubber composites than BYE W-980 and covalent funchonalized
carbon nanotube. The optimal values of properties were for polyurethane rubber
remforced wath Trfon X-100 fimctionahzed (1 weight percent) of carbon nanotube
(except the flexural properties). The optimal values 1 the flenaral properies were

for polyurethane rubber reinforced BYE W-980 funchonahzed (1 weight percent)
of twnsted carbon nanotubes.

S0 the best supposed composite for wind twrbine blade coating 15 Trnton X-
1) funchonabzed twisted stuchore carbon nanctubes remforced polyurethane
rubber.




