391

&t 3

F50)¥ 4T

ol H & S 2=
A, 0|88, G, Wy gl

()
ofy
k)
=
=
3
ol
b
J[m
oX
K3
|\

¢

DOI:10.5139 JKS AS.2011.39.5.391

Prediction to Shock Absorption Energy of an Aluminum Honeycomb

Hyun-Duk Kim*, Hyuk-Hee Lee*, Do-Soon Hwang** and Jung-Sun Park***

ABSTRACT

The purpose of this paper is to predict the shock absorbing characteristics of the
aluminum honeycomb in a lunar lander. Aluminum honeycomb has been used for
shock absorbers of lunar lander due to its characteristics such as light weight, high
energy absorption efficiency and applicability under severe space environments. Crush
strength of the honeycomb should have strength to endure during shock energy
absorbing process. In this paper, the crush strength, which depends on the shape of
honeycomb and impact velocity, is estimated using FEM. Ls-dyna is used for finite
element analysis of the honeycomb shock absorber. The unit cells of the honeycomb
shape are modeled and used for the finite element analysis. Energy absorption
characteristics are decided considering several conditions such as impact velocity, foil
thickness and branch angle of the honeycomb.
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Table 1. AA5052 material property

Young’s modulus [MPa] 70,000
Tangent modulus [MPa] 500
Yield stress [MPa] 170
Poisson’s ratio 0.34
Density [ton/mm?] 2.68e-9
D [sec’] 6500
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16 S
21.4 e af
g T
® 12 REN e
10° 10’ 107 10°

Strain rate [3'1]

Fig. 4. Cowper-Symonds equation of Aluminum
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Table 2. Property of Honeycomb

Material AA5052
Cell size [mm] 6.35
Foil thickness [mm] 0.051
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Table 4. Hexweb honeycomb properties

AL5052
Cell size [mm] 6.35

Foil thickness [mm]]0.018]0.025(0.038|0.051|0.064
CSrmean [MPa] 0.28 1 0.52 | 1.03 | 1.59 | 2.31
CSpeax [MPa] 0.62 1311234345476

Material

Table 5. Mass of the dummy of each velocity

Velocity Mass per unit cell | Kinetic energy
[m/s] [kg/cell] [J]
0.5 1.6 0.2
1.0 0.4 0.2
20 0.1 0.2
20 :
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Fig. 9. Foil Thickness—Displacement graph
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