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Fig.1 Sandwich structures with metallic corrugated core: (a) schematic of geometry, (b) local boundary condition, (c) empty, p.=0.11,

and (d) foam-filled, p.=0.19
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Fig.2 Nominal compressive stress versus strain: (a) empty panel, p.=0.11 and (b) foam-filled panel, p.=0.19 (circles in yellow: plastic

hinges)
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Table 1 Summary of o-;;ak , o';;ak/(pco'y) , Wy and W, of empty and aluminum foam-filled sandwich structures with metallic

corrugated cores, as well as aluminum foam for comparison

pe ok /MPa on*lp.o,) W, /10°kJ-m~ W, /kl-kg!
Empty Filled Empty Filled Empty Filled Empty Filled Empty Filled
0.025 0.11 0.69 17.6 0.13 0.82 0.16 9.65 0.8 11.82
0.032 0.12 1.05 23 0.16 1.01 0.32 12.49 1.23 13.94
0.065 0.15 5.97 33.7 0.44 1.11 1.61 16.08 3.09 13.96
0.11 0.19 13.37 41.7 0.57 1.04 4.71 18.79 5.35 12.36
Aluminum foam, 0.24 9.5 0.66 4.59 8.5
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Fig.3 Comparison of experimental measurements and analytical predictions of empty sandwich panels with corrugated cores, as well as

experimental data of foam-filled panels™
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1 (m signifies the order of bulking model for core plate members)
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Coupling Enhancement Mechanism of Aluminum Foam-Filled Metallic Corrugated
Sandwich Panels

Yan Leilei1’3, Zhao Xuel, Zhao Jingbol, Li Binchaoz, Zhang Qiancheng3, Lu Tianjian3
(1. Air Force Engineering University, Xi’an 710051, China)
(2. Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)
(3. MOE Key Laboratory for Multifunctional Materials and Structures, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Aluminum foam-filled corrugated sandwich panels were fabricated by filling closed cell aluminum foam into the spaces of
empty corrugated cores, and their out-of-plane compressive behaviors were investigated experimentally. Results show that the compressive
stress of the aluminum foam-filled corrugated sandwich panels is much higher than the compressive stress sum of aluminum foam and
empty corrugated panel. Thus the foam-filled corrugated sandwich panel exhibits significant coupling enhancement effects. The peak stress
per unit mass and specific energy absorption (SEA) of the foam-filled panels could be as large as 6.3 and 14.8 times, respectively,
compared to that of the corresponding empty one. Compared to aluminum foam which has excellent energy absorption performances, SEA
of the foam-filled corrugated sandwich panel increases by 50%. Peak compressive strength of corrugated panels varying with relative
density was predicted theoretically. It is shown that the buckling model of the corrugated core web changes from low order to high order
due to foam filling. The high order has shorter wavelength compared to the lower one and requires much larger compressive load; therefore,
a significant coupling enhancement effect is caused.

Key words: metallic foam; corrugated panel; stress-strain curve; coupling enhancement; buckling
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