2008

$4- 324 AR

Wind Turbine Blade Damage Analysis using Fluid-Structure Interaction
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Table 1 Material property of wind turbine

blade(AL6005TS)
Poisson’s Ratio 0.33
Modulus of Elasticity 69GPa
Shear Modulus 26GPa
Fatigue Strength 100MPa at SE+9 cycle
density 2700 kg/m3
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NODAL SOLUTTON
sTER=1

sue =1

TIME=1

SEQV (ave)
DX =.001251
sMN =3.215

sMx =302408

3.215

67204 134405 201606 26880
33604 100805 168006 235207 302408

Fig. 1 Von mises Stress at 30degree pitch angle and
wind velocity 4m/sec

NODAL SOLUTION

— —
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Fig. 2 Von mises Stress at 60degree pitch angle and
wind velocity 4m/sec
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Fig. 3 Von mises Stress at 30degree pitch angle and
wind velocity 8m/sec
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Fig. 4 Von mises Stress at 60degree pitch angle and
wind velocity 8m/sec
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Fig. 5 Von mises Stress at 30degree pitch angle and
wind velocity 12m/sec
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NODAL SOLUTION

STEP=1

SUB =1

TIME=1

SEQV (RVG)
DMX =.003332
SMN =107.253
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Fig. 6 Von mises Stress at 60degree pitch angle and
wind velocity 12m/sec

Table 2 Maximum stress at the blade

Wind Pitch Maximum
Velocity(m/sec) | angle(degree) Stress(Pa)
4 30 302408
60 77028
4 90 2285
8 30 1280000
8 60 316842
8 90 8144
12 30 2970000
12 60 717281
12 90 19575
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Table 2 Maximum stress at the blade

Wind Pitch Damge(%)
Velocity(m/sec) angle(degree)
4 30 0
4 60 0
4 90 0
8 30 19.6
8 60 0
8 90 0
12 30 34.93
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12 60 8.981
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Fig. 7 Damage at 30degree pitch angle and wind
velocity 4m/sec

Fig. 8 Damage at 30degree pitch angle and wind
velocity 8m/sec

Fig. 9 Damage at 30degree pitch angle and wind
velocity 12m/sec
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