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ANALYSIS ON IMPACT RESISTANCE OF ALUMINUM FOAM
SANDWICH PANELS
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(College of Defense Engineering, PLA University of Science and Technology, Nanjing, Jiangsu 210007, China)

Abstract: An experiment including three aluminum foam sandwich panels with the thickness of 100 mm,
70 mm and 50 mm was designed. For each panel, drop hammer impacts of seven different heights of were carried
out to acquire the deformation of the upper and lower panel, and to record the collapse process of the sandwich
panel. The impact process was simulated by ANSYS/LS-DYNA, and the energy absorption ratio of the
face-sheets and the core to the whole sandwich panel was derived. Based on the hypothesis of a theoretical model,
the estimating formulae of the average impact load, local deformation and maximum total displacement were
given. The results show that the local deformation is proportional to the square root of dropping height, while both
the maximum global deformation and the average impact load have a linear relationship with the square root of
the dropping height for the sandwich panel with fixed sizes and materials. The anti-impact property of the
sandwich panel is mainly dependent on the increase of the deformation of the aluminum foam. The thicker the
core layer is, the larger the proportion of foam aluminum absorption energy is, the smaller the local deformation
is, and the greater the impact force of the sandwich panel is.
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Table 1 Parameters of steel panels
P PR Rt EARSERE BYIELE
ps/(kg/m?) Eg/MPa v os/MPa Gs/MPa
Q460  7.85x10° 2.0x10° 0.3 465 7.9x10*
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Table 2 Parameters of aluminum foam
— EE LR FLERE PUREE BPIRE MMeiE
po/(kg/m’)  mm (%)  op/MPa Gp/MPa  Ep/MPa
ML 0.4x10°  037~2.0 765 10.8 1.1 380
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Table 3 Geometric dimensions of sandwich panels
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T h;/mm hy/mm L/mm
P(50) 40

P(70) 1000 445 4.5 60 700
P(100) 90
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Fig.1 Aluminium foam sandwich panel
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Fig.2 Testing setup of specimen
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Fig.5 Relationship between sag depth in upper steel panel and
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Fig4 Measurement method of sag depth in upper steel panel
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Table 4 Relationship between impacting height and final
residual deformation

AT L B ARIEH P /m SR ARZE/mm

P(50) 1.0 12.45
P(70) 1.0 8.93
P(100) 1.5 6.47
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Fig.6 Failure modes of P(50)
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Fig.7 Failure modes of P(70)
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Fig.9 Comparison of failure modes between static and

dynamic experiment
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Table 5 Comparison between theoretical and experimental

local deformation
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1.0 6.88 7.595 0.715
1.5 8.79 9.302 0.512
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