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Abstract: Lightweight and multi-functional design become the urgent needs of our army weapons and
equipment. Taking metallic foam and lattice structures as representative, these materials are characterized
by ultra-light and high energy absorption efficiency. However, core web buckling of metal lattice core and
low strength of the metallic foam critically limit their engineering applications. In this paper, multi-layer
metallic sandwich structures with empty and aluminum foam-filled corrugated cores of three different con-

figurations are obtained by filling aluminum foam into the space of the corrugated cores, and their load car-
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rying and energy absorptioncapabilities are experimentally studied under out-of-plane compressive load.

The results show that the peak compressive strength and specific energy absorption of the foam-filled pan-

els canbe 9. 3 and 21. 8 times as high as those of the empty panels. and even increase by 19% and 20 % com-

pared with aluminum foam respectively. The coupling enhancement mechanism indicates that the filling of

the aluminum foam transforms the buckling mode of the corrugated core memberinto a high-order one, re-

sulting in a substantial increase in strength and energy absorption efficiency. The excellent performance in

load carrying and energy absorption of the novelsandwich structure with hybrid core make it competitive in

integrative design of light weightstructures.

Key words: hybrid core; metallic foam; compressive; stress strain curve; energy absorption
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Fig. 1 Different configurations of empty and aluminum

foam-filled multi-layer sandwich structures
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Fig. 2 Nominal compressive stress versus strain curve

of aluminum foam
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Fig. 3 Compressive stress strain curve of multi-layer
sandwich structures

X Type C gy, Hop i A8 i 2 5 Type
A Type BA & W] AR R I 76 28 1 — 4> Jd B
ML ME B TS IE A — D EHEZetE BT IX, B I
FIR BN I PRI 2 5 R ARG TR . 1] 4(e)-1
MRS T LA, ZERT IR 4 B B, Type C
[F1) 2 THI A A 2 7 22 () RH 25 TR 52— A 3 A il 4%
17 o PR 3X — B BOHC W B2 2 BT Type A 5
Type B Y4 2 11 o 2400 g 2 21 T A 04 e A i
JIIE o B3 AR 2k ) £ S B AL AR L T
H W SGEAAR T & A S AR TE | 1 I R 3k 3 0
(==t N NE S U S A VI ESS1i%0 Y3
AR T o B A8 A 3k — 2D 186 O e SO A R
JCH ER 2 JZ R B ]2 Al A A R kO AR L
W]« 157 9 AR R AT B S 2% L W Sy e B S B
TR T RE

3 AN [ 45 ¥ F U 2 0 Y SO H L g W 4
TEP B EATE K A St AR i 7 A e o T30
SO EAIT K AR T it S8 7 A Al FL T 3 2 %
AR IR R . P SGE A BRITIX — i T AE )™
AT 3 T s U 8 K 7R 3 E A I A BB DR R AR
X 20 A g T AR A R



54 3

RIS EZ IR PN 31

20 mm

(b)-2

14 250 BT BT 4 I8 B SO AE A i 25
MR B TE S
Fig. 4 Deformation histories of empty and aluminum

foam-filled multi-layer sandwich structures
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Tab.1 Empty and aluminum foam-filled double sandwich structures with three configurations
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