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Finite Element Analysis of Cellular Material According to Aspect Ratio of Cell

S. W. Youn(Mech. & Precision Eng. Dept., PNU), J. W. Lee, and C. G. Kang(Mech. Eng. Dept., PNU)

ABSTRACT

This study is focused to predict the behavior of Al foam with closed-cell structure during the 3 point bending test
and the upsetting test according to aspect ratio. We calculated characters of aluminum foams with closed-cell
structure and took the simulation. The effects on the aspect ratio of the cell was investigated parametrically. The
analysis was carried out on two models, First, the bending test in elasticity of the rectangular beam, and Second, the
upsetting test in plasticity of the circular cylinder. In the analysis, the deformation of the beam and the cylinder was
influenced by the aspect ratio of the cell. Further, We assumed that the geometry of foamed aluminum cell change
the stress and strain in the test.

Key Words : Cellular aluminium(2] 41718 2%7]%), Closed-cell(®E 7]%), Aspect ratio(F34]), 3 pomt
bending test (373 FHA1E), Upsetting test(F 2 )
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Fig 1. A cubic cell model for a closed-cell foam[1]
(. : edge thickness, tr : face thickness)

Fig. 2. Section structure in the aluminum foams

Table 1. Dimension of selected cell and mean value

in Fig.
o No in Fig. 2 1 2 3 mean
te 0.81 045 | 035 | 0.54
i 027 | 015 | 017 | 0.20
1 2.27 1.50 | 223 | 2.00

Table 2. Mechanical properties of solid aluminum [1]

Densit Young's Yield Fracture
(7\4:/3,3) modulus at 207C| strength strength

P E (GPa) | o.(MPa) | ou(MPa)
2.7 69 40 200

A7 4L 71F2E o]FojR FROJA,
2dg a&dEr] A sy A= RS
o}, Table. 2= E¢F9FE 559 71AF 43 & vt
Wx vk vMrigEEe) 7148 33& Fie
FAE[0) Tablel. 3 Table. 29} FEE YA
oAzl ¢FelE 249 JAH BHE 78

9},

Table 3. Mechanical properties of foamed aluminium
with variation of A, value

Young's Yield .
Ar modulus strength P01ss'ons
E GPa) | oumpy | ™
0.5 80 15 0.33
1 45 11 "
1.5 36 9.9 "
2 31.5 9 "
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Fig 3. Three points bending test model

Fig 4. The meshing beam
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Fig 5. Upsetting test model
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Fig 7. Modified stress-strain curve (A~1)

3138 @€ M

Fig. 1914 & 4 Q%o 4 Wdo] ARsx ¥
olg Foluthy, 1& YASD het Hohtw 4 3
717t AR Aol Ferz BFAsI AN Bk

WE he} Polst A 4 F7IE HotA 4
o gara FEAA AA ek wad dunoz
b7t AesS gel Byl AXn nAl o)
of e Azetn Be 9 5 Yok

. 163E4+08
| IRETYr:ts

312E+09

-459E+09%
.607E+09
. 785E+09
. S02E+09
- LO05E+10
S5 120E+10
. 1358410

Fig 8. Von Mises stress distribution (A~=1)
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Fig 9. Force-deflection response curves of beams
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Fig 11. Force-Displacement response curves
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