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Table 1 Material parameters of panels
E,/GPa | E,/GPa | E,/GPa | G ,/GPa | G j/GPa | G,/GPa | v, Vis Vs
23500 | 22000 | 9600 35 1.7 1.7 0.18 0.18
X,/MPa | X/MPa | Y,/MPa | Y/MPa | Z,/MPa | Z/MPa | S,,/MPa | S,,=S,/MPa
600 450 500 420 50 175 120 70

&2 Cascell®WH PMEEFRMEISE
Table 2 Parameters of Cascell®WH PMI foam materials

p/(kg/m*) E/MPa X,/MPa
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Fig.1 Schematic diagram of the size of the intact test piece
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Fig.2 Schematic diagram of the size of the repaired

test piece
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Fig.4 Repair schematic diagram of double-sided panel

repair test piece
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Fig.6 Boundary conditions and loading methods of the test piece
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Fig.9 Flow chart of finite element progressive

failure analysis
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Table 5 Comparison of edgewise compression strength of
intact test piece group using riks method and
pure static strength method
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Table 8 Comparison between mean value of edgewise
compression strength test and simulation value

KB 158 5 {H/MPa PiE{H/MPa /%
xb00 42.13 44.27 5.07
xbl1 36.76 34.65 -5.76
xb12 32.67 3237 -0.92
xb13 30.24 38.43 27.10
xb21 40.49 37.79 -6.68
xb22 36.46 35.88 -1.60
xb23 32.79 34.53 531
xb31 37.98 34.65 -8.79
xb32 35.72 34.46 -3.51
xb33 27.30 3291 20.57
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Fig.10 Edgewise compression displacement load curve of

xb11 series test piece and finite element model
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Fig.11 Edgewise compressive strength of scarf repair finite
element models with different slope ratio considering

four different order buckling modes
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buckling load of the simulation model
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Progressive Failure Analysis of Repaired Foam Sandwich Structure with Plain
Weave Faceplate Under Edgewise Compression

Wang Xuan, Gang Qingyong, Zhang Shiqiu
Civil Aviation University of China, Tianjin 300300, China

Abstract: In order to study the influence of the scarf repair on the edgewise compression performance of the foam
sandwich structure with plain weave faceplate, by the use of USDFLD material subroutine, Tsai-Wu criterion was set
up for material failure of the faceplates. The linear buckling mode is considered as the initial defect, and the
progressive failure analysis model for the repaired foam sandwich structure with plain woven faceplates is
established. The analysis results show that the validity of the model is verified by experiments. The repair quality of
the sandwich structure is better when the slope ratio of scarf repair is 1:10 to 1:22, and the edgewise compression
strength increases with the decrease of the slope ratio of scarf repair. When the overlap width of the additional layer is
in the range of 5mm to 15mm, the repair quality is better. The edgewise compression strength decreases with the
increase of the overlap width of the additional layer, but the change range is not great. The analytical methodology
involving the pure buckling analysis is more accurate to predict the maximum edgewise compression load for the
intact test pieces and the repaired test pieces with little damage. The failure mechanism of the sandwich structure
under edgewise compression is that after the failure of the core material, the faceplate buckles locally, and then the
faceplate fails when the test piece reaches its edgewise compression strength.

Key Words: plain weave; composite; repair; foam sandwich; edgewise compression; progressive failure analysis
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