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Abstract: Cellular Al alloy (AlCu5Mn) foams with wide porosity range (51.5%—90.5%) and homogeneous pore

structures were fabricated successfully by melting foaming method. The pore structure, compressive property, energy

absorption capacity, energy absorption efficiency and the judgment of energy absorption property were investigated. The

results show that the pore structure varies from large diameter and polygonal pores for high porosity (88.8%) samples to

small diameter and globular pores for low porosity (62.5%) samples. A typical compressive stress(o)—strain(e) curve

consists of three parts (linear deformation stage, yielding plateau stage and densification stage). The ¢, values at yielding

points are within the range of 2%—9%, and the value of yielding stress o5 decreases with increasing porosity. For a given

porosity, the compressive properties are better than those of cellular Al and other Al based foams, and the specific

stiffness are higher than those of steel. Both energy absorption capacity per unit volume C and per unit mass C,, decrease

with increasing porosity, but the C,,—e curves for cellular AICuSMn foams with porosity of 73.5%—82.1% almost do not
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alter with increasing porosity. The peak values of the energy absorption efficiencies of cellular AlICu5SMn foams with
porosity of 51.5%—-90.5% are all greater than 80%. The relationships of C—o curves and C,,—o curves can be used to
characterize the energy absorption properties, which imply that they can be used as a criterion to choose the pore structure
of cellular AICu5Mn foam as energy absorption material in application.

Key words: cellular Al alloy; compressive deformation; energy absorption capacity; energy absorption efficiency

50%~90%
d20 mm><40 mm
7
[13]
SS—202
[1-2]
2 mm/min
(cellular metal) _ _
(porous metal)
[1]
/
o( ) L
AL L
&( )
1.2
-4 (D)
( 85%) (P)
[5-7) ( 50%~ (1)
75%) P = [Vi—=(m/p))/Vix100% (1)
V.
50%~90% ' " P
[8-12]
[12, 14]
1 2
1.1 2.1
AlICu5Mn (( )Cu 4.5%~ 1
5.3%, Mn 0.6~1.0%, Ti 0.15~0.35%, Al) 2
(40 pm 99.2%) 1 2
[8-12] (
AlCu5Mn) (D 1 mm) ( I(a) 2(a))
[8, 10-12] (D 1 mm) ( 1)

2(b))



1936 2009 11

1
Fig.1 Section images of cellular AICuSMn foam samples: (a) Cellular AICu5Mn with porosity of 88.8%; (b) Cellular AICu5SMn
with porosity of 62.5%; (c) Sample used for compressive tests with porosity of 87.9%; (d) Sample used for compressive tests with

porosity of 72.5%

2
Fig.2 Stereo micrographs of cellular AICu5Mn foams: (a) Foam sample shown in Fig.1(a); (b) Foam sample shown in Fig.1(b)
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