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Tensile Properties of Plate Attached Open Cell Aluminium Foams
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Abstract

Aluminum plates of the same materials as the foam were attached by the casting process inserting the foam as a core to inves-
tigate the tensile property of open cell foams. Tensile propertles of the open cell 6063 aluminum alloy foam of 10~30 PPI were
measured before and after heat treatment. Densities of test specimens were between 0.14 and 0.29 g/cm’. Tensile strength of the
6063 aluminum foam afier heat treatment showed little change. C values were in the range of 0.41~0.87 for as cast foams and
0.11~0.27 for T6 heat treated foams in the eq. of o' y/cy = C(p/ps)"°, and increased with increase in the cell size.

Key words : Plate attached open cell foam, Tensile property, 6063 aluminum.
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Fig. 1. Plate attached aluminum foam(one piece) and tensile
specimen obtained by sawing it.
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Fig. 2. Attachment of chuck plate for tensile test by insert casting.

Fig. 3. Typical tensile stress-displacement curve.
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Fig. 4. Stress-displacement curve of foams with the cell size.

Table 1. Tensile properties with the density and cell size(as-cast).

Density,  Tensile strength, Elongation,
x 107 kg/m® MPa %
10 PPI 1.7 0.9 20.9
2.0 1.2 19.6
20 PPI 1.7 0.8 143
2.0 1.1 16.3
30 PPI 1.7 0.6 14.1
2.0 0.8 12.3

Table 2. Physical data used in the simulation.

Young's modulus 68.95 GPa
Poisson ratio 033
Density 2.63x10% kg/m®

Fw7t A Frtske Aozt GojAtt o] e F53k9
gz 2139 MSC-MARCE ©]&3fo] 7hdsl w
de diste] AgsHse 71E wel WskeE A, A
2bol AME-3E BAA)= Table 29F 743, A9) =9} e 2
2 zEld 82 g opalsll on | node= 72t 1330,
2190 Aeldrt. e oA Ae] 45 PHEH] A 1 mm)
o} 140(AE e FA 05 mmE 2Elsle BY3 55, £5
2 87t e w7 s As o] FAZE 1mme] 73S
17.74 mm7} AAIEALL, Ao FA7F 0.5 mms] 735 837 mm
7t QAESEY, o) AHe TV FASTE Ailgol St
3 Agdsel YRSt & 4 ok ARt 3R] Fig. 55 K
W Algo] 78 Fig Syt B %ol gold 2 & 4 AUt

3.2 QEx

Fig. 62 7/H3Ed E® SFulFe U e AlHe
WE TS VR Qlok TfelA BE o 5
d7t Z71ske) wet ZA=E 0.5~1.1 MPa/A| Z7181L

2

R )
lo >1cg H

17.74 mm

58 mm

(a)

8.37 mm

58 mm

(b)

Fig. 5. Result of tension simulation with the cell wall thickness (a) 1
mm (b) 0.5 mm.
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1.3 Table 3. C values with the cell size in the tensile test (c*pl/
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Fig. 6. Tensile strength plotted against density for as cast 6063
aluminum foams.
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Fig. 7. Tensile strength plotted against density for T6 treated 6063
aluminum foams.
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Fig. 8. Relative tensile strength plotted against relative density for
as cast and T6 treated 6063 aluminum foams.
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Fig. 9. SEM micrographs of open cell aluminium foams after
tension, showing struts that has necked. The cell size are (a)
10 PPL, (b) 20 PPL, (c) 30 PPL
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