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Fig. 1. Cross-sectional two-dimensional X-ray CT images
perpendicular to compression direction of (a) upper layer (¢
= 80%), (b) lower layer (p = 60%), and (c) distribution of

porosity, of 80/60 porous Al compression test specimen®?).
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Fig. 2. (a) Relationship between ratio of remaining NaCl
and leaching time along with appearance of as-sintered
Al/NaCl composite before removal process. (b)-(g) NaCl
region in the specimen with (b) ¢ = 59.2%, (¢) ¢ = 35.2%,
(d) 9 =16.2%, (e) p = 10.2%, (f) ¢ = 1.5%, and (g) ¢ =
0%



Fig. 3. Deformation images during compression tests of Al/NaCl composite (¢ = 11.1%)
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Fabrication of Functionally Gradient Porous Aluminum Using NaCl
as Space Holder
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Summary

Functionally graded (FG) aluminum (Al) foam, which consists of multilayers of different Al foams, is
expected to exhibit higher functionality than ordinary uniform Al foam. In this study, a three-layered FG Al foam
with different types of Al (pure Al, AC4CH and A6061 with different tensile strength) were fabricated by a
sintering and dissolution process using spark plasma sintering (SPS). From X-ray computed tomography (CT)
inspection of the obtained foams, it was confirmed that NaCl was completely removed from the foams by
dissolution. In addition, the FG Al foams in each layer had almost constant porosity (NaCl volume fraction, Vr)
with seamless bonding between the layers. From the static compression tests of uniform foams, it was shown that
the compression properties cannot be controlled by varying the type of Al, which is a different tendency to the
mechanical properties of the bulk materials. It is expected that the compression properties can be controlled by
varying the porosity of each layer, regardless of the type of Al. By varying the porosities of FG Al foams, it is
expected that the foams exhibited multiple compression properties corresponding to the deformation of each layer
for various Vr and different types of Al, which were similar to those of the corresponding uniform foams. The
advantage of varying the type of Al is that the mechanical properties of foams can be controlled without changing
their geometric structures. Therefore, FG Al foams with various V¢ and types of Al are expected to enable the

optimum design of foams used for structural materials.



