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Fig.1 Three type configurations of empty and aluminum foam-

filled double sandwich structures
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Fig.2 Finite element model of type A empty (a) and aluminum

foam-filled double sandwich (b) structure
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Fig.3 Experimental and simulated nominal compressive stress-strain curves of empty (a, ¢, ¢) and foam-filled double-layer lattice (b, d, f)

structures: (a, b) type A, (c, d) type B, and (e, f) type C

SO BEALSP TR, PR A KR 2, ARG e il B
THRBMR YA S, BUERI NI (R
B RS sl g AL, Ty i o= Rk i1 23 Hr
(AR 46 B B 5% 0, 53— 7 T2 SESHLAS 5 1 W1
FERIZm, AR SR T IR 2 18 3 BN RS K A AE
BRVRZE,  J5 I AR AR B Ao 25 W AR ) 48 0
FARATPE N EK 2. B 4 PRy 3 FpAS ] LA 4 78
(10 7% 0 B TR B B 78 X2 4 e U 0 45 R A AN T AR
(0 0.05. 0.1, 0.3 F1 0.5) [1)5C 5 FECE AL 242
TEIEFHAT L o H T DU H ECfE B0 15 3 ) S 80 1
RIS S 25 R e IR ar sy &, k2
BUE T AT 7R 5 R A HER
3.2 MAMTHH

T XA, IR R AT T A A e 4
MR, WEE RS @35 mm X 70 mmo B 5 Fis ik
BRI S 4 N, ) N AR i, Oy MY TR IR 4 Y
AR 2, AR Y ) F & X s A B A
SRR B 6 BT b AR AN A R AR R )
TS . H T DU HA Y A B0 A T A TR 4 0 R
SEB AN, H 4N AR IR F] 0.3 I, R I I IR K
[EPEER 27

HIE 3 LA S, X0 adii, Type A fl

Type B 45 K ilAF: (14 1 ) J9 A i 2 30 21 49) 4 e A8 ) 2% A
FH N, ZJRYERAE AR, 4 X N AR
TR B FT LU 3K i T Ue N e SO AR e % 2
T #h AT, AT BN 0 R B X T
Type C 4 M IRFEAE 26 1 BURPR I 8 2R T e 2 Fh g
), 32 T LT R AL | Type C &5 48] v ) [ AU 4 R
TCAE NG RE A 2 T AR 2 A = R0 T 4%
RAR T I0 38R0 A0 R 2 2 W S ATl 17 o 216
Do [N J7AEIE SR ot 22 A AR WD A2 R B, X2
T B SCE R IT R T i

XTI SR P LA, 3 PSR LA R 2L
TURE U AT 2R T H W AR DX o N2 g 2 i 6 2 7 22
Do e FAR et BT S BRI & X, 2R
WIRG K, RIS R RE =W k. B 3 M
73 A e AN 4 fR AR TS A A il e A T U W R
TR AR O RE B B3R T < s I U R AR T
Jit b AREE M, AR AR LR B RE ) M e RO A BK
7S
3.3 IE{ERL 7

S (Exp.) FVEUE (Sim. ) v 545 21 1) 25 0 St ik
R U2 SR (LY. ) o™ 3k 1 iR« 5 k1]
I, HER FHEEZRXR, KILET T RN A

NN

He B



* 3914 -

Mty e m A RS TRE

4 R PRAR IR WU e SUBCAEAN 7] I AR 14 S 56 A 475 BL AR T TE 3

Fig.4 Experiment and simulation deformation histories of empty (a, ¢, e) and aluminum foam-filled double sandwich (b, d, f) structures:

(a, b) type A, (c, d) type B, and (e, f) type C
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Fig.5 Nominal compressive stress-strain curve of aluminum foam
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Table 1 Comparison between quasi-static compression experiment and simulation results of empty and
aluminum foam-filled double sandwich structures
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Fig.7 Energy absorption per volume versus compressive stain of empty and aluminum foam-filled double sandwich structures:

(a) type A, (b) type B, and (c) type C
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Enhancement Effect and Energy Absorption of Double-Layer
Metallic Lattice Structure Filled with Aluminum Foam
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Abstract: Three kinds of double-layer metal lattice structures with different geometries were obtained by laser welding, and then a

closed-cell aluminum foam was filled into the pores to obtain a new foam aluminum-filled double-layer lattice structure. The experimental

and finite element simulation methods were used to study the bearing capacity, energy absorption characteristics and mechanism, and

deformation failure mode under quasi-static surface compression load. The results show that the filling of aluminum foam can effectively

change the post-buckling behavior of the hollow lattice structure, improve the buckling stability of the lattice core unit, and have obvious

coupling enhancement effect, which is manifested in the significant increase of bearing capacity and energy absorption efficiency.

Key words: aluminum foam; corrugated panel; finite element method; enhancement; energy absorption
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