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Compressive Properties of Open Cell 6063 Aluminium Foam
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Abstract

Compressive properties of the open cell 6063 aluminum alloy foams made by the plaster molding process were investigated
before and after heat treatment. Loading process was controlled at a displacement rate of 2 mm/min. Compressive strength of
10 PP1 foam was the largest of the same density foams. Increase in strength after heat treatment for the bulk material was remark-
able, however was not for the 6063 aluminum foam. C values were in the range of 0.39~0.53 for as cast foams and 0.13~0.16 for
T6 heat treated foams in the equation of o y/o,,=C(p/py)"* and increased with cell size.
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(b) after 36 mm

Fig. 1. Specimens before and after compressive test.
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Fig. 2. Distribution of the density of open cell aluminum foams with
cell size.
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Fig. 3. Micrographs of open cell aluminum foams with various cell
sizes : (a) 10 PPI, (b) 20 PPIL (c) 30 PPL
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Table 1. Physical data used in the simulation.

Young s modulus 68.95 Gpa
Poisson ratio 033
Density 2.63 g/em?

Fig. 4. Typical compressive stress-displacement curve.
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(b) 20 PPI | (c) 30 PPI

Fig. 5. SEM micrographs of open cell aluminium foams with the cell size after compressive test.
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Fig. 6. Simulation on the collapse of cell during compressive test.
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Fig. 7. Compressive strength of 10 PPI foams plotted against

normalized size, L/d.
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Fig. 8. Compressive strength of as cast 6063 aluminium foams
plotted against density.
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Fig. 9. Compressive strength of T6 treated 6063 aluminium foams
plotted against density.
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Fig. 10. Compressive strength of 6063 aluminium foams normalized
by the yield strength of the solid aluminium, 0'*,,1/0'ys
plotted against relative density, (p/ps)'>.

Table 2. C values with the cell size in the compressive test.

Cell size As cast T6
10 PPI 0.53 0.16
20 PPI 0.45 0.13
30 PPI 0.39 0.13

’ G*pl/cys = C(p/ps)l.s
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