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Three-dimensional Numerical Model for the Notched

Strength of Composite Laminates Based on CDM
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Abstract: The matrix cracking along the fiber direction may take place at a tensile load near the hole edge. The
matrix cracking can blunt the hole and alleviate the stress concentration. In order to accurately simulate this
phenomenon, a three-dimensional finite element model is established based on CDM (continuum damage me-
chanics). A modeling method for different arrangement of grid in laminate is proposed. Surface-based cohesive
contacts is established to simulate the inter-ply delamination characteristic. Simulate the open-hole tensile dam-
age of composite laminates with stacking sequences of [0/90,/0]s and [0/90/—45]s. The results indicate that
the progressive damage process and ultimate tensile strength of the composite laminates with different material
system and layer parameters at tensile load can be predicted by this model. The prediction accuracy of this meth-
od is satisfactory by comparison with known experimental data in literatures. It is proved that the analysis meth-
od is valid.
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composite lamina specimen
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Fig.3 A radial mesh and an aligned mesh
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Table 2 Material properties of the unidirectional
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Z b8 OH
P BAPERL R E)/GPa 143. 900
] MR B, = E; /GPa 11. 860
B YIBE G =G5 /GPa 6. 688
WY Gay /GPa 3. 800
MR g2 = g3 0. 326
A L 1123 0. 540
PR X/ MPa 1861.7
BRI B X/ MPa 1482.4
B PR Y/ MPa 51.7
i PUETRE Y./ MPa 206. 9
B YJHEEE S12=S13/MPa 64.8
B Y158 Sy /MPa 12.0
WL HR B Z,/ MPa 51.7
HRPUERE Z./MPa 206. 9

%3 AS4/3502Gr/Ep N HR J1 % ful 19 b1 B2 %k
Table 3 Material properties of the AS4/3502Gr/Ep

cohesive behavior
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Fig. 6 Stress-displacement curve of [0/90,/0]s laminates
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Fig. 7 Process of damage evolution under tensile

load of [0/90,/0]s notched laminates
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Fig. 10  Process of damage evolution under tensile load of [0/90/ 445 ] notched laminates
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