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A Study on Development and Analysis for Wind Turbine
Blades Using Composites Materials

Byong-Yun Kang’, Jeong-Young Han”, Cheol-Hyun Hong”, Byung-Young Moon™"
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ABSTRACT

Wind turbine blades will be required to be longer, lighter, more reliable and more consistent. Therefore it is necessary to

lose weight of the wind turbine blades. This points squarely toward prepreg blade production growing. It is important to note

however that prepreg blade production as it is today is flawed and that there are ways to improve greatly on the performance

of these blades in manufacturing process and in their in-service performance. Through this, we have some detail on the current

process and its advantage of cost and weight of blades.
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- EPIKURETM Curing Agent 962(}aF= ollA A3}
A, DDS)
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Table 1 Carbon/Epoxy Fabric Prepreg producing optimized

conditions

Spec.

Fiber / matrix | velocity temperature(C) | R/c

(M/min.)

viscosity -
coating | (%)

. 75, 55,
25 6.0% 120 100, 115 36.0

treatment

Carbon Fabric
Epoxy 350°F

60

(D Carbon Fiber Creel Stand
@ Film
@ Resin Paper

@ TImpregnation

(® Tape prepreg product

Fig. 1 Equipment and prepreg product

Table 2 Carbon/Epoxy Tape Prepreg product properties
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Fig. 2 Blade mass extrapolation
Table 3 Epoxy infusion cost

Machine Blade Blade Blade ($/ka)
(MW) Length(m) | Mass(kg) | Value($) &

0.75 25 2360 55000 23

15 36 5216 110000 21

3 47 12474 275000 22
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Table 4 Material Properties of Blade

Table 6 Lay-up Pattern & Thickness of Shear Web & Spar Cap

Fig. 7 Blade Regions according to Variable
Lay-up Pattern & Thickness

Table 5 Lay-up Pattern & Thickness of Blade Skin

Thickness[mm] .
Region
+45° 0° 0°/90°
4x0.9(1) 52x0.9 4x0.9 ®
4x0.9 40x0.9 4x0.9 @
[M?)o/gs/ e 2809 4409 ®
4x0.9 12x0.9 4x0.9 @
4x0.9 8x0.9 4x0.9 @
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UD(Glass) Glass-Epoxy Carbon-Epoxy Thickness[mm] R .
emarks
Ey (MPa) 43,100 39,000 142,000 +45° 0° 9%0°
E» (MPa) 13,200 8,600 10,300 6509 | 3x09 | 3x09 | Shear Web
[+45°/0°/0°/90°]s
Egx (MPa) 13,200 8,600 10,300 6509 | 3x09 | 3x09 | Spar Cap
V12 024 028 027
s 045 047 046 Table 7 Results of Modal Analysis
V13 024 028 027
Giz (MPa) 3,620 3,800 7,200 Mode Type 1 Type 2 Error
G (MPa) 4550 2,930 3520 Glass/epoxy | Carbon/epoxy %
Gis (MPa) 3,620 3,800 7,200 1 0.023 0.026 130
p (kg/m3) 1,939 2,100 1580 2 0.060 0.064 67
3 0071 0.079 113
4 0.144 0.163 132
5 0.172 0.183 6.4
6 0251 0.285 135
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