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Tab.1 Densities and relative densities of aluminum foam specimens (from a same plate)

ENEs W (kg/m*) X 2 5 I w5 (kg/m®) X 28 S5
T4-01 723.5 0. 2680 T4-09 692.0 0. 2563
T4-02 727.4 0.2694 T4-10 750. 2 0.2778
T4-03 686. 7 0. 2543 T4-11 718.1 0. 2660
T4-04 692.4 0. 2564 T4-12 758.8 0. 2810
T4-05 728.6 0. 2699 T4-13 718.9 0.2663
T4-06 734.0 0.2718 Td-14 715.9 0. 2652
T4-07 811.7 0. 3006 T4-15 779.1 0. 2886
T4-08 727.2 0.2693
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Fig. 2 Experiment tensile stress-strain curves of the open-cell aluminum foam specimens with different densities
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Tab. 2 Material parameters of specimens with different densities

45/ - 25K X 4/ RECE R GR7IE LN e R S (MPa) / SRR A (26D /
GO CEpF)) itk /(BT (75 %) CEpED)
Tal/(7) 0.259/(0.00787) 1.775/€0.171) 2.21/(0.434) 0.541/(0.0595)
Ta2/(8) 0.267/(0.00204) 1.814/€0.138) 2.36/(0. 264) 0.513/(0.0627)
Ta3/(8) 0.273/(0.00292) 1. 923/€0. 215) 2.90/€0.4240) 0.500/(0. 0666)
Tad/(7) 0.286/(0.00340) 2.056/(0. 245) 3.486/(0. 334) 0.483/(0.0702)
Ta5/(6) 0.301/(0.00834) 2.312/(0. 287) 4. 025/(0. 306) 0.460/(0.0422)
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Fig. 3 Variations of tangent modulus, failure stress and failure strain versus relative density of the aluminum foams
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Fig. 4 The tensile tangent modulus-strain curves of the aluminum foams
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Fig. 5 Meso-failure features of the specimen in tension
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Effects of Material Heterogeneity on the
Tensile Properties of Metal Foams

HAN Chuan-guang'”?*, TANG Li-qun', HUANG Xiao-qing’
(1. School of Civil Engineering and Transportation, South China University of Technology, Guangzhou, Guangdong 510640, Chinaj;
2. School of Civil Engineering, JiaYing University, Meizhou, Guangdong 514028, China)

Abstract: Experimental investigation of material heterogeneity effect on the tensile properties of metal
foam was carried out. Firstly, the material initial heterogeneity was reviewed by analyzing the initial
density of specimens of the same group. Next, the review was focused on the effect of initial density
on the material failure characteristic. Analytical results show that even for specimens with
approximate same initial density, their failure stress and strain still present obvious discreteness. And
for the specimens with different initial density, their failure stresses increases with the increment of
initial density, but failure strain does not present any obvious regular patterns. Therefore, for metal
foam with highly complicated meso-structure heterogeneity, it is not enough to describe their material
characteristics only using initial density. Image analysis of the foam aluminum tensile failure
characteristics shows that the material failure is caused by the meso- structure’s failure appeared at
the tensile later stage, which indicates that the nonlinearity at the early tensile stage is mainly caused
by the yield of matrix material induced due to the serious heterogeneous meso-structure.

Keywords: metal foam; heterogeneity; quasi-static tension; failure characteristics



