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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, c, e) and foam-filled double-layer lattice (b, d, f) 

structures: (a, b) type A, (c, d) type B, and (e, f) type C 
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Fig.4  Experiment and simulation deformation histories of empty (a, c, 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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Fig.6  Photographs of the deformation history under different 

compressive strains 

a 

b 

c 

d 

e 

f 

20 mm 

20 mm 

20 mm 

20 mm 

20 mm 

20 mm 

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

0

5

10

15

20

25

30

C
o
m
p
r
e
s
s
i
v
e
 
S
t
r
e
s
s
,
 
σ
/
M
P
a

Compressive Strain, ε

 

 

20 mm 



� 12,                          -.�/0���������1234567��89:;                       �3915� 

� ��������	
��
������������������

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. 
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