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Fig. 3 Dynamic compressive stress-strain curves of

foam models with rate-dependent cell material
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Dynamic compressive stress-strain curves of foam models with rate-independent cell material
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Finite element simulation on the rate-dependent properties

of aluminum foams”

Fan Zhi-geng', Chen Chang-qing®, Wan Qiang'
(1. Institute of Systems Engineering , China Academy of Engineering Physics ,
Mianyang 621999, Sichuan, China;
2. Department of Engineering Mechanics s School o f Aerospace Engineering ,
Tsinghua University , Beijing 100084, China)

Abstract: To examine the rate-dependent properties of aluminum foams, three-dimensional random

spherical cell models were constructed to simulate the microstructures of aluminum foams, and the

dynamic deformations of aluminum foams at the strain rates of 10—10 000 s~ ' were calculated by u-

sing the ANSYS/LS-DYNA commercial code. Obtained results show that at moderate and low strain

rates, the rate-dependent properties of aluminum foams originate mainly from the strain-rate sensitivi-

ties of their matrix materials. At high strain rates, the rate-dependent properties of aluminum foams

are dominated by the combining action of the strain rate sensitivity of cell materials and the micro-

structure inertia of cells, and the microstructure inertia effects are more remarkable for aluminum

foams with low relative density than for those with high relative density.

Key words: solid mechanics; rate-dependent; three-dimensional random spherical cell model; alumi-

num foam; finite element
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