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Abstract: The effects of relative density of magnesium alloy foams on their dynamic mechanical properties
and energy absorption characteristics are investigated. Split Hopkinson pressure bar (SHPB) is used to
evaluate the dynamic compressive behaviors of magnesium alloy foams with different densities. The exper-
imental results show that, with the increase in relative density, the yield stress and platform stress in-
crease significantly while the densification strain decreases. Based on the experimental results, the fitting
equations of yield stress and relative density are obtained. The energy absorption properties of metal foams
are characterized by energy absorption per unit volume, energy absorption efficiency and ideal energy ab-
sorption efficiency. The higher the relative density of magnesium alloy foams is within a certain range, the
higher the energy absorption capacity per unit volume is. The energy absorption efficiency decreases
slightly, but it is steady at about 0. 3, while the stress corresponding to the highest absorption efficiency
increases. Magnesium foam is a kind of material with better protective performance, with the ideal energy

absorbing efficiency reaching 0. 9.
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Fig.1 Macrophotographs of closed-cell magnesium foam
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Fig.2  Original waveforms recorded on incident

and transmitting bars
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Fig.3 Dynamic compressive stress-strain curves of

magnesium foam
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Fig.4 Effect of relative density on dynamic

mechanical properties
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Tab. 1 Fit results of yield stress with relative

density of magnesium foams

AHXE S Al U5 i e WE Ny

P 8/ MPa 58 B/ MPa ZH o S8 c
0. 180 5.58 5.56 2.30 1.80
0.193 6.22 6.27 2.34 1.84
0.235 9.37 9.31 2.35 1.75
0. 250 9.70 9.67 2.40 1.70
0.267 12.20 12.20 2.37 1.75
0. 308 13.10 15. 90 2.40 1.70
0. 330 18. 48 19. 00 2.40 1.70
0.276 17.47 16.34 2.25 1.85
0.334 22.44 22.37 2.33 1.80
0.353 27.17 27.12 2.29 1.84
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Fig.5 Effect of relative density on energy absorption

per unit volume
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Fig.6  Effect of relative density on energy

absorption efficiency
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Fig.7  Stress-strain curve of ideal

energy-absorption material
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