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Fig. 1 The yield surface and loading surface of Fig. 2 Uniaxial compression stress-strain curve of
the Bilkhu/Dubois model aluminum foam
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Fig. 6 Crushing force-displacement curve of Fig. 7 Crushing force-displacement curve of
the cylindrical shell under quasi-static loading the cylindrical shell under impact loading
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Fig. 9 Deformation patterns of the foam-filled cylindrical shell

under quasi-static loading

(a) Experiment (b) Numerical simulation

10 o /R R IR AR A A R 1 AR TR
Fig. 10 Deformation patterns of the foam-filled cylindrical shell
under impact loading
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Table 1 Characteristic lengths of specimens after deformation

and action time of the hammer

T4 loo/mm  l,./mm  dyx./mm dys./mm ot /ms th../ms
1 46. 38 47.0 110.0 112.8 6.4 6.5
2 42. 60 42.0 107. 4 106. 8 5.2 5.1
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Numerical simulations on mechanical responses of

aluminum foam-filled cylindrical shells”

CHEN Cheng-jun, XIE Ruo-ze, ZHANG Fang-ju
(Institute of Structural Mechanics ,» China Academy of Engineering Physics,
Mianyang 621900, Sichuan, China)

Abstract: Aimed at the difficulty in the theoretical analysis on the mechanical behaviors of aluminum

foam-filled cylindrical shells due to the complicate deformation patterns of aluminum foams and

shells, the Bilkhu/Dubois crushable foam model was analyzed and then used to describe the macro-

scopic mechanical behaviors of aluminum foam, random geometric imperfections were used to depict

the potential imperfections of the cylindrical shell, and the static and dynamic mechanical responses of

the aluminum foam-filled cylindrical shells were simulated by FEM. The numerical simulations are in

good agreement with the experimental data. It shows that the Builhu/Dubois crushable model can be

used to describe the mechanical behaviors of aluminum foam under complex stresses and the numerical

simulation methods used are reasonable.

Key words: solid mechanics; mechanical behavior; Bilkhu/Dubois crushable foam model; aluminum

foam-filled cylindrical shell
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