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Effect analysis of delamination damage on the residual
strength of notched composite laminates
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Abstract: Based on CCF300/QY8911 notched composite laminates static tensile test,
three-dimension prediction finite element model consistent with its failure mode was estab-
lished. The growth of delamination in the process of tension was simulated by introducing
Cohesive interface element, the simulation result had a good agreement with experimental
data, the relative error of failure load between experimental data and numerical prediction
was less than 5%. Given the delamination defects produced around the hole edge in the
process of manufacturing and utilization of composite laminates, a prefab delamination was
set near the hole for analysis, and the effect on the residual strength of laminates was inves-
tigated. The effect of embedded delamination near the surface layer on the residual strength
was small, while the embedded delamination could disable delamination produced in advance

near the free edge.
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Table 1 Mechanical properties of CCF300/QY8911

unidirectional laminates

S8 HfE
E../GPa 131
E:/GPa 9. 64
G2 /GPa 4. 84
X./MPa 1976
Y./MPa 55.7
S/MPa 87.3

a2 0.3031
Gie/(m]J/mm?®) 0.191
Gue/(m]J/mm?) 0.520
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Fig. 2 Comparison between results of 3-D model

and experimental data
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Table 2 Numerical results and experimental data
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Fig. 3 Expansion pattern of matrix fracture
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Fig. 5 Delamination failure results of each layer
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Fig. 6 Schematic diagram of prefabrication layering method

k3 EMESENEAEHREEHELER
Table 3 Calculation result of laminates model with

prefab delamination
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Fig. 7 Delamination failure result of 45°/0° layer
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Fig. 8 Effect on the tensile strength of notched

specimens with prefab delamination
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