DOL http://dx.doi.org/10.5293/kfma.2012.15.4.055

oOEE
= = ISSN (Print): 1226-9883
i sHaSHUXME HelHE e =zl Elel9l
S Edo| gsr gy
SEY - 2 R 2EE™

Dynamic Characteristics Analysis of Filament-wound Composite Towers
for Large Scale Offshore Wind-Turbine

Jeong-Young Han’, Cheol-Hyun Hong/,

Key Words : FEM(+%3-2423]4]), Modal Analysis(*Z

S &), Buckling Analysis(F+& 3l14]), Wind-Turbine( 3% 2%

Jae-Hun Jeong”, Byong-Young Moon™

#7)), Filament-wound

(22 E 94915, Tower(EMY), Dynamlc Characteristic( 58 %)

ABSTRACT

The purpose of this study is to investigate the buckling load of filament-wound composite towers for large scale wind-turbine

using finite element method(FEM). To define material properties, we used both the effective property method and the stacking

properties method. The effective properties method is to assume that composite consists of one ply. The stacking properties

method is to assume that composite consists of some stacked plies. First, linear buckling analysis of the tower, filament-wounded

with angles of [£30] was carried out by two methods for composite material properties, the stacking method and the effective

method. and FE analysis was performed for the composite towers according to filament winding angles of [£30], [+45], [£60].

FE analysis results using the stacking properties of the composite were in good agreement with the results by the effective

properties. The difference between FEM results by material properties methods was approximately 0~2.3% in buckling Analysis

and approximately 0~0.6% in modal analysis. And above the angle of [+60], there was a little change of buckling load.
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Fig. 1 Geometry of the tower

(a) Shell element for the tower (b) Mass element for Rotor &
nacelle

Fig. 2 FE model of the tower
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Table 1 Material Properties of T700

Material T700

E 120.7

Elastic modulus(GPa) E» 85
Es 85

G2 34

Shear modulus(GPa) Gz 2.7
Gz 34

Vi2 0.253

Poisson’s ratio V23 0.421
Vi3 0.253

Table 2 Material Properties of [+30], [+45]
property method

, [£60] by effective

Material [+30]  [#45]  [+60]

Ei 379 12.2 8.28

Elastic modulus(GPa) E 8.28 12.2 379
Es 9.33 10.0 9.33

Gz 24.4 314 24.4

Shear modulus(GPa) Gz 2.8 3.02 318
G 3.18 3.02 2.85

Vi2 1.47 0.82 0.32

Poisson’s ratio V3 0.29 0.07 -0.22
Vi3 -0.22 0.07 0.29
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All DOF fixed

Fig. 3 Boundary conditions of the tower
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Table 3 Cases of and modal and buckling analysis according to
number of layers

Case [-30] [+30] [+30] Remarks
1 - - 1 Effective
2 1 1 - Stacking
3 2 2 - Stacking
4 4 4 - Stacking

Table 4 Cases of modal and buckling analysis of [+30], [+45], [+60]
according the property method

Case Angle No. of layers Remarks

1 1 Effective
[+30] -

2 8 Stacking

3 1 Effective
[+45] -

4 8 Stacking

5 1 Effective
[+60] -

6 8 Stacking
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Fig. 4 FE analysis results according to the material property
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Fig. 5 Modal analysis results for a tower with the winding angle
of [+30] by the stacking property method
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Fig. 9 Results of buckling analysis according to stacking angle
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