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Investigation on the Ultimate Strength of Sandwich Plates in Complex Bending
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2 School of Shipbuilding Engineering, Harbin Engineering University, Harbin 150001, China

Abstract: With the wide application of sandwich structure in vessels and off-shore engineering applica-
tions, the ultimate strength of the structure in complex bendings reflects the extreme bearing load under
in—plane loads and lateral loads, and it becomes increasingly important for the safety assessment of sand-
wich structures. In this paper, the load—displacement curve is obtained through experiment and numerical
simulation of sandwich plates under axial compressive loads with initial bending, which is the basis in ana-
lyzing the characteristic of ultimate strength. It is observed that the axial displacement of sandwich plates
under axial compressive loads and lateral loads increases slowly before reaching the limit, but the bearing
capacity of the structure decreases rapidly once the load exceeds the ultimate load, with the slow increment
of axial displacement until the sandwich plate cracks; the major failure modes are delamination between
core and skin and skin compressive fracture; good agreement is achieved between the numerical result and
the experimental result, which offers a guide in designing sandwich structures.
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Fig.1 ~ Sketch map of composite radome model
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Fig.2  Two kinds of specimens
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Fig.5 Flow chart of progressive damage analysis method
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Tab.1 Material parameters of specimens (GFRP/epoxy resin )
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Tab.2 Material parameters of specimens (PVC foam)

B8 gl e gl
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3.2 NIk

S T8 8 IR AS T B Tsai— W 30 13 4 0] AT L)
W B 2 252 LA B T L A 1 b R 48 4
Ao B, AR SCR P B B AR 54 X 1 A PR
O B2 7 0832 , BRIV 1 B0 S5 R o Y e A
A3 1569 IRE 7 T JE Tsai—Wu o J O PR {90 252 3
T % ST HL, P B A H R £ 2R AR
2RI 3 2 AR, I X AR B BT 2 i 1
BORE R PE AT RN BE AR . Foh . P =180,
Fi=1/8.7; Fe=1S7, Hrh, S, S, S, ki
IE:

#3 HREMHRKER

Tab.3 Degradation model of material properties
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Tab.4 Comparison of axial load between compulational
results and experimental results
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