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Repair and Tensile Properties Analysis of Foam Core Sandwich

Panel With Penetrating Damage

YU Hui LIU Feng ZHANG Chun GAO Hongjian
(Civil Aviation Flight University of China, Guanghan 618307)

Abstract The three-dimensional finite element model of foam core sandwich panel with penetrating defects is
established.Finite element analysis is carried out on this model under the uniaxial and twin-axial tensile loading. Ac-
cording to the stress distributions of material principle direction of the scarf-patch repaired panel, the uniaxial and
twin-axial tensile strength of the intact and scarf-patch repaired panels are calculated based on the strength criterion of
maximum stress.It is shown that under the uniaxial tensile loading, the strength recovery coefficient of the repaired
panel is 88.1% ,and the initial damage mode is matrix shear failure. Under the twin-axial tensile loading, the strength
recovery coefficient of the repaired panel is 97.6% ,and the initial damage mode is the fracture of the reinforcing fiber.
The optimum number of surface patch is one or two.More surface patches cause local stress concentration and thus
strength reduction of the panel occurs.

Scarf-patch, Composite material, Foam core, Sandwich panel, Finite element
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Tab.1 Mechanical parameters of foam core sandwich panel

e E,/MPa X,/MPa X,,/MPa v, G,/MPa S/MPa
WMk 22400 403.4 3855 0.16 3500 82.4
oY) 2.94 1.56 1.05 0.33 - 1.0
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Fig.1 Penetrating damage mode and repaired lay-up
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Fig.3 Boundary conditions of the finite element

P F,

model under tensile loading
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Fig.4 The o, and 7,, of the repaired panel under tensile loading of NO.02 lay-up
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increase of surface patch number
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