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Fig.2 Calculated sequence of deformad vonfigurations of two RUCs with different czli-wall thickness

25

O @ = — -~ -
[ 3® = ~

14

I - - t = 0.043mm
/ t = 0.25mm

/ o onset of plastic deformation

[\V]
(=]
t 1

—
(<))
M ]

normalized macroscopic stress
o/ Es(t/1)? (x10%)

10 ! o onset of instability /bifurcation|
| ! ¢ macroscopic instability
2
5 P11 3
0 1 a 1 L 1 s
0 10 20 30 40
§/L(%)

7 B3 PR Tl M 5 B ) AR M o B FE A 38 T B0 1 I AR R A i %
Fig.3 Calculated macroscopic force-displacement responses for two RUCs with different cell-wall thickness,

numbers 1, 2, 3 represent the sequence of deformation shown in Fig.2
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-Fig.5 Results of rotation stiffness at the beam end g of the RUC with the change of macroscopic compressive
displacement for three different domains (a), (b) and (c) of RUC’s cell-wall thickness
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A STUDY OF INSTABILITY AND COLLAPASE OF ALUMINUM
HONEYCOMBS UNDER UNIAXIAL COMPRESSION Y

Wang Fei Li Jianrong Yu Jilin
(Department of Modern Mechanics, University of Science and Technology of China, Hefei 230026, China)

Abstract The model of representative unit cell (RUC) is used to numerically simulate the deior-
mation, instability and collapse of single-mode aluminum honeycombs uzder uniaxial compression,
The rotation stiffness method is generalized to incorporate the clastic-plastic analyeis of cell walls,
By applying the method intc our numerical analysis, we fnd three different types of mechanical
characteristics of aluminum honeycombe when loss of stability and collapse happen. The cor-
responding meso-mecnanisms, which are closely related to the relative density of the aluminum
honeycomb, are then analyzed to explain these characteristics. The calculated critical macroscopic
stress of RUC at the initiation of instability and bifurcation, ¢, is therefore introduced and calcu-
lated, which coincides well with the macroscopic limit stress ¢, obtained by numerical calculation

as well as experiments of the aluminum honeycombs under uniaxial compression.

Key words aluminum honeycomb, representative unit cell (RUC), instability, bifurcation, plastic

collapse
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