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Abstract: A finite element model of composite laminates with delamination damage is established to analyze the
fatigue delamination propagation behavior of composite laminates, and B-K standard based on the energy release
rate as the criterion of delamination growth is taken. The residual strength model is adopted and VUMAT user
subroutine is introduced to judge the failure of model and reduce the stiffness performance of material. Based on
the Abaqus simulation analysis software, the delamination growth mechanism of composite laminates with initial
delamination damage under fatigue compression load is simulated. The results indicate that with the fatigue load
applying, the delamination length is increased and reached a stable value. Finally, with the delamination growth
rate being reduced, a good agreement is obtained between FEA analysis and the experimental results.
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Fig.1 Principle of virtual crack closure technique
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Table 1 Degradation model of material properties
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Fig. 3 Geometry model of composite laminates
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Table 2 Material property parameters of T700/TDE85

BRAH ¥ BRAH ¥ A
E. /GPa 138 X./MPa 1050
Ez;/GPa 10.16 Y,/MPa 24
vz 0.28 Y./MPa 132
G12/GPa 5.86 S/MPa 75
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Fig. 4 Delamination damage propagation path
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Table 3 Length of fatigue delamination growth

BRIFEFRK BB K E/mm
®E/%
N/QOY YO sk ARTHEM
0 15 15 0
1 22 21.5 —2.27
2 24 23.5 —2.08
3 26.5 25.5 —3.85
4 27.5 28 1.82
6 28.3 29 2. 47
20 29.5 31.5 6.78
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Fig.7 Geometry model of composite laminates
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Table 4 Material property parameters of single plate

SHEH B E SHEH B E
E11/GPa 142 X./MPa 1440
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Vi2 0.27 Y./MPa 228
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X,/MPa 2 280 Gpc/(N + mm™1) 0.55
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