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Post buckling behavior analysis of unidirectional saddle shaped composite

panels containing delaminations using cohesive zone modeling
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Keywords Abstract

Post-buckling In this paper an extensive analysis have been performed on the buckling and post buckling response of
Cohesive zone modeling unidirectional delaminated composite panels with the different curvatures (zero and 60 degrees of arc’s
Delamination angle) by means of finite element method. Adjacent plies debonding is simulated by traction-separation law
Curvature

Composite

for the geometries containing one and two delaminations through the width and the influence of them on
the response of the structure to the compressive loading is investigated. The effect of intact geometry and

defective geometry containing delaminations with and without growth capability have been investigated.
The complex contribution between nonlinear geometry, material non linearity, and large deformation is
considered. Comparing the present results with other literatures in the special case of flat plates, indicates
an excellent accuracy. The differences between the global and local buckling response, stable and unstable
delamination growth of structures containing one and two delaminations in flat and saddles geometries is

compared.
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Fig. 1 Bilinear mixed mode softening law
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Fig. 2 a) Geometry parameters of single and double delaminated specimens b) Mesh algorithm and strain gauge locations for the specimens

with one delamination ¢) boundary condition for all specimens
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Table 1 Material properties of laminated composite and cohesive
region [4]

Lamina Properties Cohesive zone properties

Ey, 139300 (N/mm?) Gyc 0.0876 (N/mm)
E,, 9720 (N/mm?) G 0.3152 (N/mm)
Ess 9720 (N/mm?) Gric 0.3152 (N/mm)
Gyy 5580 (N/mm?) al 44.54 (N/mm?)
Gz 5580 (N/mm?) 03 106.9 (N/mm?)
Gy 3450 (N/mm?) 95 106.9 (N/mm?)
91p 0.29 K 108 (N/mm?)
V13 0.29 K 10° (N/mm?)
O3 0.40 K3, 108 (N/mm?)

Thickness = 0.1295 mm Thickness = 0
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