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Abstract: In this paper, an underwater explosion acoustic-structure interaction numerical model of air-backed
glass fiber reinforced composite foam sandwich panel is established using a nonlinear finite element software
ABAQUS. The damage characteristics of composite foam sandwich panel under underwater explosion are
investigated. Full-scale air-backed composite foam sandwich panel underwater explosion experiments were

conducted in a large-scale explosion pool, which validated the accuracy of the acoustic-structure interaction
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numerical model. The results indicate that under underwater explosion loading, the air-backed composite
foam sandwich panel primarily experiences delamination damage. The damage is concentrated at the center of
the panel and along the surrounding boundaries. As the shock factor increases, the damage of the cohesive
layer gradually extends inward from the surrounding boundaries. As the foam core density increases, the
impact resistance of the composite foam sandwich panel progressively improves.

Key words: underwater explosion experiment; composite foam sandwich panel; acoustic-structure coupling;
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Fig.1 Sample of composite foam sandwich panel
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Fig.2 Underwater explosion experiment of air-backed composite sandwich panel
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Fig.3 Finite element model of air-backed composite sandwich panel under underwater explosion
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Tab.1 Material properties of composite panel

E,/MPa 21770 G,/MPa 7145 Yo/MPa 268 Gy/(N'mm ) 0.59
E,,/MPa 20520 Gy,/MPa 6800 Z/MPa 26.3 Gr/(N-mm ) 0.79
E33/MPa 20520 Gyy/MPa 6800 Zc/MPa 515 G/(N'mm ") 0.59
Via 0.32 X;/MPa 409.8 S,,/MPa 193 Grne/(N'mm ") 0.79
Vi3 0.29 Xo/MPa 287.5 S,3/MPa 492 plkgm”) 1685
V3 0.29 Yr/MPa 370.6 S,3/MPa 49.2
2 2 Cohesive HEEM IS5 %3 PVC ik e SH"
Tab.2 Material properties of interface cohesive Tab.3 The mechanical parameters of the PVC
element foam
S8 il 24 BH HIRER p JEAERE R4 AR L
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ko/(GPa-mm ) 1933 Gio/(km™) 0.8 HP130 134 2.9 170 0.4
kf(GPamm ) 4033 | GudImD) 079 HP200 203 55 310 04
5 HP250 252 7.6 400 0.4
N/MPa 62.3 Gc/(kJ'm ) 0.79
S/MPa 923
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Tab.4 The mechanical parameters of the pontoon

plkgm ) W A5 5 /GPa HEL/N ARy
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P.e?, 0<t<8
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Fig.4 Pressure contour maps of shock waves at different
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Fig.12 Energy absorption of composite sandwich panels with different foam materials
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