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Mechanical model for metallic foams under biaxial loads
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Beijing Normal University, Beijing 100875, China)

Abstract: Based on the structural feature of the operr cell metallic foam, an abstract and simplified structure model
(i. e. the “octahedron model”) was put forward, and the mechanical model was further established for this three di-
mensional reticulated high-porosity foam under biaxial tension. From this structure property model, the mathemati-
cal relationship between biaxial nominal failure stresses and porosity was deduced and eventually derived for this ma-
terial. This relationship can be further expressed as the mathematical relationship among the nominal failure “devia-
toric stress”, the nominal failure “average stress” and porosity, but the concepts both of the “deviatoric stress” and
the “average stress” can appear just from the mathematical treatment. Here, the difference of the present theoretical
model from that presented by Gibson and Ashby is that, the former can directly use the “beam theory” conveniently
whereas the latter can not. The results indicate that the mathematical relationship from the present model is in good

agreement with the practical data.
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Fig. 1 Octahedron unit under biaxial

loading for isotropic metal foams
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Table 1 Experimental results and relative values of formula ( 22)
ST\I":’I" o % Fensje Spoet/ tma” ;mn . a(0)/MPa o (%)/MPa K Absl (K- K)/K1/%

1 89. 3 8.0 8.0 5.31 5.54 0. 296 10. 1

2 90.0 8.0 8.0 5.50 5.62 0.329 0.0

3 90.4 6.5 9.0 4.32 5.31 0.304 7.6

4 90.7 6.5 9.0 4.08 5.01 0.300 9.2

5 91.3 8.5 7.5 4.86 3. 66 0.308 6.5

6 92.0 6.5 9.0 3.56 4.13 0.312 8.2

7 92.2 8.0 8.0 4.23 4.10 0.335 1.7

8 93.1 8.5 7.5 3.77 3.10 0.325 1.2

9 94.4 8.0 8.0 2.99 3.13 0. 369 12.3

10 94.7 8.5 7.5 3.06 2.28 0.355 7.8

11 95.2 6.5 9.0 1.77 2.41 0.315 4.3

12 97.0 8.0 8.0 1.27 1.33 0.339 3.2

13 97.2 9.0 6.5 1.57 0.85 0. 386 17.3

14 98.3 8.0 8.0 1.67 0.67 (0.763) (132.0)

15 98.5 8.0 8.0 0.61 0.47 0.339 3.0

Wpam 0.329 6.6

value
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