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Abstract : The average growth in the wind power energy market during the past five years has been 26% per year.
Renewable energy resources, of which wind energy is prominent, are part of the solution to the global energy
problem. Wind power system and the rotor blade concepts are reviewed, and loadings by wind and gravity as
important factors for the mechanical performance of the materials are considered. So, the mechanical properties of
fiber composite materials are discussed. In addition, it is necessary to analyze and evaluate the stress distribution and
deformation for them in the design level. This study shows the result that CFRP rotor blade of wind turbine satisfies
the strength and deformation through numerical analysis using the commercial finite element analysis program.
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Table 1. Composition of the fiber and resin in prepreg
CF 3327 EPC prepreg

Fiber Wi(gr/m?) 205
Resin Wi(gr/m®) 148
Resin Content(%) 4242
Total Wi(gr/m®) 353
t(mm) 027
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Fig. 1. Tensile specimen configurations,
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Fig. 2. A typical stress—strain curve acquired for a plain wo—
ven CFRP composite under uniaxial tensile test.,
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Table 2, Mechanical properties of tensile specimen

Table 2. Material property of the rotor blade

Tensile modules, E 149.3GPa
Ultimate strength, o, 1,546MPa
Poisson ratio, v 0.1
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Fig. 3. The entire model and cross section structure of the
rotor Blade,
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Elastic Poisson's | Tensile ultimate

Modulus(GPa) ratio strength(GPa)
Skin 10.3 0.3 0.151
Lining 10.3 0.3 0.151
Unidirectional fiber 37 0.31 0.986
Balsa Core 3.518 0.3 0.013
Plain Woven CFRP 1493 0.1 1.546
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Fig, 5. The comparison of stress contours for the rotor blade,
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Fig. 8. The comparison of stress contours for the inter—layer in the rotor blade.
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