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DYNAMIC PERFORMANCE OF 3D METAL-HOLLOW-SPHERE FOAMS
WITH SOFT-HARD SPHERES

WU He-xiang, LIU Ying, ZHU Ying

(Department of Mechanics, School of Civil Engineering, Beijing Jiactong University, Beijing 100044, China)

Abstract: 3D interleaved metal hollow sphere foams are established by controlling the stiffness of hollow
spheres at different lattice points. The dynamic performances of uniform metal hollow sphere foams and mixed
ones are investigated comparatively under different impact conditions. The emphasis is placed on the effects of
the distribution pattern of soft and hard hollow spheres on the dynamic foam performance. The results show that
by controlling the distribution of soft and hard hollow spheres, the stresses in the materials can adjust
autonomously according to the impact condition, which results in an enhanced energy absorption efficiency. The
3D soft-hard sphere mixed metal-hollow-sphere foam provides some useful guidance in the adaptive design of
metal-holl ow-sphere foams.
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Tablel Parametersfor MHSF with different profile

hy/mm h./mm R/mm I/mm Ap

SCuU 0.8 0.8 20

SCI1 1 0.6 20

SCI2 1 0.6 20

SCI3 1 0.6 20

SCl4 1 0.6 20

40 0.0604

BCCU 0.53 0.53 17.32

BCCI 0.66 0.4 17.32
FCCU 0.4 0.4 14.14
FCCI1 0.44 0.28 14.14
FCCI2 0.56 0.34 14.14
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Fig.3 The comparison of the numerica and experimental
results for the crushing of two spheres
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velocity (v=5m/s)
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