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Stability Research of Edge Closed Honeycomb Sandwich Panels with Face/

Core Debond Under Compression
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(State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University of Aeronautics and

Astronautics, Nanjing, 210016, China)

Abstract: Three-dimensional finite element models of edge closed honeycomb sandwich panels involving non-

damage and face-core debonding damage are established by using finite element software ABAQUS. Three

different models are employed to study the buckling loads and instability modes of the edge closed honeycomb

panels under compressive loads. According to sandwich theory, the honeycomb core is equivalent to an

orthotropic structure. The cohesive elements are used to simulate the interface between face are core. The

results indicate that with the increase of debonding sizes, the buckling load of the honeycomb sandwich panel

decreases gradually. When 30 mm < D << 80 mm, the instability modes transform from mixed buckling to

local buckling. As the local buckling occurs, the law of buckling load, buckling load values and buckling

modes in the two equivalent models become approximatively close to the original model.
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Fig.1 Geometric models of honeycomb panel with defects
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Tab.1 Mechanical properties of composite material

E,/ E,/ Ey i/ G/ G/ G/
GPa GPa GPa GPa GPa GPa

V12 V13 Va3

58 58 8 5 5 2.7 0.044 0.45 045
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Tab.2 Mechanical properties of adhesive

E/GPa G/GPa v

1 0.385 0.3
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Tab.3 Mechanical properties of honeycomb

Ell/ EZZ/ ESB/ (;12/ GIS/ (123/

v
MPa MPa MPa MPa MPa MPa "

1.01 1.01  235.7 0.377 9.52 6.35 0.33
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Fig. 2 Mesh generation and boundary conditions
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Tab.4 Method of mesh generation
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Fig. 3 Effect of grid size on buckling load
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Tab.5 Numerical results of buckling load
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(b) Referenced result
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Fig.5 Effect of debonding size on buckling load
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Fig. 6 Displacement nephogram of buckling modes
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