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Fig. 1 Wind Turbine System (3MW)
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Fig. 2 The cross-section structure of rotor blade.
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Fig. 3 The accident example of wind turbine system

Table 1. The accident cause of wind turbine system (CWIF,2005)

원 인 사 고 수 건( ) 빈 도 (%)

블레이드 손상 85 32.5

구조적 손상 45 17.2

화재 37 14.1

인명 사고 36 13.7

로 인한 손상Ice 23 8.8

구성요소 결함 9 3.4

도로에서 사고 7 2.7

환경오염 6 2.3

기계 결함 4 1.5

기 타 10 3.8

계 262 100
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Table 2. The accident caused by structural damage (CWIF,2005)

원 인 사 고 수 건( ) 빈 도(%)

로터 블레이드 14 31.1

타 워 12 26.7

기계손상 7 15.6

화 재 4 8.9

전기 장치 3 6.7

유압 장치 1 2.1

기 타 4 8.9

계 45 100

Table 3. The rotor blade breakdown and damaged accident (CWIF,2005)

원 인 사 고 수 건( ) 빈 도(%)

폭풍 강풍, 25 29.4

낙 뢰 21 24.7

기계 결함 3 3.5

혹 한 1 1.2

타워 충돌 1 1.2

원인 불명 34 40.0

계 85 100
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Fig. 4 Texture of plain woven CFRP laminate composite
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Table 4. Composition of the fiber and resin in prepreg

Material
Fiber

Wt(gr/m2)

Resin

Wt(gr/m2)

Resin Content

(%)

Total

Wt(gr/m2)

t

(mm)

CF 3327 EPC 205 148 42±2 353 0.27

Fig. 5 Construction of plain woven CFRP prepreg
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Fig. 6 The curing temperature and pressure cycle

Fig.7 Tensile specimen configurations
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3.1.2
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Fig. 8 The entire model and Cross section of rotor blade
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Table 5 Material property of the rotor blade

Fig. 9 The structure material of rotor blade
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(a) Minimum Flap-Wise test

(b) Maximum Flap-Wise test

Fig. 10 Boundary condition of numerical analysis model for Flap-wise test.
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Table 6 Mechanical properties of tensile specimen

σ υ
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Fig. 11 A typical stress-strain curve acquired for a plain woven CFRP

composite under uniaxial tensile test.
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(a) GFRP blade

(b) CFRP blade

Fig. 12 The comparison of stress contours for the rotor blade under the

minimum flap-wise test.
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(a) GFRP blade

(b) CFRP blade

Fig. 13 The stress distribution along the longitudinal direction of the rotor

blade under the minimum flap-wise test.
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(a) GFRP blade

(b) CFRP blade

Fig. 14 The stress distribution along the twisted tip of the rotor blade under

the minimum flap-wise test.
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(a) GFRP blade

(b) CFRP blade

Fig. 15 The comparison of stress contours for the inter-layer in the rotor

blade under the minimum flap-wise test.
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(a) GFRP blade

(b) CFRP blade

Fig. 16 The displacement distribution along the longitudinal direction of the

rotor blade under the minimum flap-wise test.
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(a) GFRP blade

(b) CFRP blade

Fig. 17 The comparison of stress contours for the rotor blade under the

maximum flap-wise test.
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(a) GFRP blade

(b) CFRP blade

Fig. 18 The stress distribution along the longitudinal direction of the rotor

blade under the maximum flap-wise test.
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(a) GFRP blade

(b) CFRP blade

Fig. 19 The stress distribution along the twisted tip of the rotor blade under

the maximum flap-wise test.
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(a) GFRP blade

(b) CFRP blade

Fig. 20 The comparison of stress contours for the inter-layer in the rotor blade

under the maximum flap-wise test.
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(a) GFRP blade

(b) CFRP blade

Fig. 21 (a) The displacement distribution along the longitudinal direction of

the rotor blade under the maximum flap-wise test.
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