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Abstract: The deformation characteristics on three-point bending of aluminum foam sandwich panels
were investigated by the experimental observation and numerical simulation. The 3-D finite element
(FE) model for aluminum foam sandwich panels was developed by FE software ABAQUS. The bond-
ing layer was descried by the cohesive zone model. The interfacial debonding between the face sheet
and the core of aluminum foam,a typical failure mode of bonding aluminum foam sandwich panels un-
der three-point bending, was simulated reasonably. The numerical results show a good agreement be-
tween the load-displacement responses and the failure mode observed in experiments. Furthermore,
the influence of the thickness of face sheet and the core of aluminium foam on bearing force and energy
absorption capacity was analyzed. The results show that an increased core thickness of aluminum foam
can provide higher bearing force and energy absorption capacity of aluminum foam sandwich panels.
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Fig. 1 The compressive nominal stress-strain

curve of aluminum foam
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Fig. 2 Experimental load-displacement curves of aluminum foam

sandwich panels and aluminum alloy panel under three-point bending
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Fig. 3 The finite element model for three-point bending



5113

R e S T YD R 8 I S A A = il R R B A 99

2.2 MRMERIMAEAHER

AT AR FH 25 1o [ 2 22 288 P s 0 e 80 L b B 2 4K
I H 5052 FR G A bt i 1 g AR il 4R L s i E
=T70GPa,JANA L v=0. 3, % & p, =2700kg/m", ¥k
WA SEOLFR 1, IR Z M R S 80k 21K S
B 48 1 L ) AR G FR L LM A AR Ol 28MPa, L
TS L v=0. % B poun — 500kg/m’ . Y0 IR 45 W3 M35 4

K FH ] R 45 0 3R 98 7 Cerushable foam) #4 4} A #4455 A
BT 45 I8 IR S a=1. 732, BPEAM L v, =0, H
TR A0 B R 40 B A 1 A B 1) AR TR L 3l R BT R
PR S R i A R N A N vl = N VAW A R = WA 1
BAXNCEANTIEN . SOBrERa o B A IR
R AT TR 45 1Y) 44 UL Bl N - A R AR G R Y S 0 4
. HIASEOLE 1.

F1 MHBELSH

Hardening parameters of materials

Closed aluminum foam

Table 1
Aluminum alloy 5052
Flow stress/MPa 200 220 230 240
Plastic strain 0 0.01 0.02 0.03

260 1.40 1.51 1. 85 4.03 7.32
0.07 0 0.21 0. 54 0.70 0.75
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Fig.4 The traction separation curve of cohesive zone model
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Fig.5 The structural deformation of aluminum foam
sandwich panels under three-point bending
(a)experimental results; (b)stress contour of numerical

simulation; (¢)local failure of numerical simulation
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Fig. 6 Load-displacement curves of aluminum foam

sandwich panels under three-point bending
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Fig. 7 Load-displacement curves of aluminum foam sandwich

panels under three-point bending with different panel thicknesses
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Fig. 8 Load-displacement curves of aluminum foam sandwich

panels under three-point bending with different core thicknesses
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Table 2 Performance comparison of

aluminum foam sandwich panels

Loading Maximum Energy
Mass
stiffness load absorption
Panel 0.8-1.5  +26% +33% +26% +22%
Core 10-20 +54% +100% +120% +120%
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