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Abstract

The synergetic effect of Multi-walled carbon nanotube (MWCNT), glass fiber (GF),
and hybrid fiber (HF) on the static and thermal properties of MWCNT/ epoxy (EP),
and fiber reinforced polymer (FRP) composites for wind turbine blades were studied.
The tensile strengths and flexural strengths of MWCNT/CFRP/EP,
MWCNT/GFRP/EP, and MWCNT/HFRP/EP were increased with the increasing of
MWCNT content in the epoxy resins. The flexural strength of MWCNT/CFRP/EP
was increased from 773.2 MPa (CFRP/EP) to 850.1 Mpa (increased 9.9%) by
adding 0.5 phr MWCNT. The tensile strength of MWCNT/CFRP/EP was increased
from580.1 MPa (CFRP/EP) to 781.4 Mpa (increased 34.7%) by adding 0.5 phr. The
coefficient of thermal expansion (CTE) of MWCNT/FRP/EP was decreased
significantly with the addition of MWCNT. The use of MWCNT as nanofiller in

FRP shows a great potential application to wind turbine blade.

Keywords: carbon nanotube, carbon fiber, coefficient of thermal expansion, tensile

strength, flexural strengths
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Items Singlc-walled carbon nanotube Malti-walled carbon nanotube
Diameter <2nm 0.7-50nm

Length >] pm >1 pm

Special Surface Area >100m?/g 40—300m?%/g
Interlayer distance —_ 034nm

Density 13~ /cm® ~fcm?

Young’s modules 1054 GPa 1200GPa

Electric conductivity 1016~10S/cm 10S/ecm

Thermal conductivity 2300 W/mK 2800W/mK

223 A RALE 8 AR iR B (B 2 GPa)l R

) Carbon fiber Steel Epoxy Wood
Propaties curbon mmolubes  carbon nano!
Young's
1054 1200 350 208 35 16
modulns
Tensile
150 150 25 04 0.05 0.08
strength
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no. {pmy {rrm) {rm) (TPa)
1 1.17 5.6 2.3 1.06
2 3.11 7.3 2.0 0.91
3 5.81 24.8 c.G 0.59
4 2.65 11.9 2.0 1.06
5 1.73 T.0 2.3 2.58
+] 1.53 G.6 2.3 3.11
T 2.04 7.0 3.0 1.91
8 1.43 6.6 3.3 4.15
=) 0.66 7.0 3.3 0.42
10 1.32 9.9 3.0 0.40
11 5.10 8.4 1.0 3.70

Average value of Young's modulus is 1.8 TPa.
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Fig. 3.1: The effect of MWCNT content on the tensile strength of

composites
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Fig.3.2: The effect of the MWCNT content on the flexural strength of epoxy

composites
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Fig. 3.3: The impact strengths of composites with various MWCNT

contents
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