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ABSTRACT The deformation behavior and energy absorption characteristics of cellular Al alloy
(ZL111) with high strength have been investigated. The stress—strain curve of cellular Al alloy consists
of three distinct regions, i.e., the linear elasticity region, the plastic collapse region or brittle crushing
region, and the densification region. The cellular Al alloy has a higher collapse stress than that of the
cellular Al. The rake of the plateau of the compressive curve of the cellular Al alloy is smaller than that
of cellular Al. So the cellular Al alloy is more suitable for energy absorbing. The peak of the energy
absorbing efficiency of the cellular Al alloy is 0.85 at the strain 0.15~0.6.

KEY WORDS cellular Al alloy, pore diameter, porosity, energy absorption capacity, energy absorp-
tion efficiency
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A ZL111(8.0~10.08i, 1.3~1.8Cu, 0.4~0.6Mg, 0.1~0.35Mn, 0.1~0.35Ti)Al & & 1E X H kbt
B, RABERRERETILEWHS, FLBRER 86%~91% MEILIEE. THREAMIIRE S
&, HELEARECE (8] 250, (MM T AR TEMMLE, DAk Sk KRR EMER
PERE. HISTLBRER P 2y 82%~91% H9ikEE, HLVIEMHEIN TR ER N 40 mm, & 60 mm A E
LR, RENEEEN 0.1 g, AFRMERE N 0.5%, FLERERMERE N 0.5%.
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Fig.1 Compressive stress—strain curve of cellular pure Al (a) and cellular Al alloy (b)
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Fig.3 Deformation 0.3 of cellular Al alloy (a)
first collapse area, (b) second collapse
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Fig.4 Morphology of collapse structures of cellular Al (a) and cellular Al alloy (b)
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Fig.5 Compress stress of cellular pure Al and Fig.6 Start densification strain of cellular Al
cellular Al alloy alloy with cellular pure Al
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Fig.8 Energy absorption diagram of cellular
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Fig.9 Energy absorption efficiency of cellular
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Table 1 Up stress and down stress of cellular Al

alloy
P 0.095p9 0.114p9 0.179p9
Oup/MPa 4.26 5.53 11.41
Odown/MPa 2.45 4.33 10.32
n/% 67.7 27.7 10.6
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