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Experimental and numerical analysis of parameters affecting the mechanical
behavior of closed cell aluminum foam in low-speed impact
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foams produced by the lost foam casting method under low-speed impact. To reduce production costs and the
number of tests, the test design method was used. Based on the design, 15 experiments were proposed. Then,
according to the results of the experiment design, the simulation of the foams was done using Abaqus finite

Ze §§V6° rds: element software and based on the amount of absorption in different states, 4 foams were selected for the final

Closed Cell Foam production with two simple cubic structures and body center cubic. To perform the low-speed impact test, a

Low-Speed Impact 50 kg drop weight device that falls from a height of three meters was used. The results showed that the smaller
the diameter of the foam holes, the higher the energy absorption. Also, the thickness of the foam walls in the
horizontal direction has a greater effect on the energy absorption of the foam than in the vertical direction.
Among the two types of structures studied, the simple cubic structure performed better than the body center
cubic structure. Comparison of simulation and experimental results showed that the difference is between 10-
30%. Most of this difference was related to the body center cubic structure feather, the main reason of which
can be seen in the fact that it is more difficult to make these samples in reality compared to the ideal state of
simulation.
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Table 3 Chemical composition of aluminum 356

Cu (%) Fe (%) Si (%) Al (%)

0.91 0.49 15.85 82.75
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Fig. 2 Schematic view of SC structure
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Fig. 3 Schematic view of BCC structure
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Fig. 1 Schematic of the tested parameters
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Table 1 variables and suggested levels for each variable

3 GJ;“ 1 i

13 10 7 (mm) o,2> a3
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Table 2 Proposed experiment design based on RSM method

t (mm) h (mm) D (mm) u;’;;"Lo)'T o Loy
2 1 13 1
2 2 10 2
1 2 13 3
2 2 10 4
1 1 10 5
2 3 7 6
2 2 10 7
2 1 7 8
3 3 10 9
3 2 13 10
1 2 7 11
3 1 10 12
3 2 7 13
1 3 10 14
2 3 13 15
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Table 4 Johnson-Cook damage coefficients for aluminum 356 [19]

dl d2 d3 d4 ds Tomelt Tirans Ref strain

0.1 02 -13 0.005 0 775°C  294°C 1
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Fig. 5 True stress-strain diagram of aluminum 356
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Fig. 9 356 aluminum sample after testing
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Fig. 10 Cavities created by lost foam casting
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