@A e =8 A, A31E A10E, pp. 1025~1030, 2007 1025

<

rir
Ao

?

£ stavl Ed2 AAE 2= AAstE A=93) DA
F94% elAe) AR A%

— = k%
AME - FHE - ZI|F?
(20073 89 23 A<, 2007 9€ 129 AAIYE)

Mechanical Performance of Near-Optimized Sandwich Panels
with Quasi-Kagome Truss Cores under Bending Load
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Abstract

Three kinds of metallic sandwich panels with quasi-Kagome truss cores have been analyzed on their
mechanical behaviors subjected to bending load. According to the results of previous work on the optimal
design, they were designed to have similarly high strength per weight with the identical overall sizes, i.c., the
total length, the width, the core height. Differences were in the face sheet thickness and/or the thickness of the
metal sheet from which the core was fabricated through expanding and bending processes. Under the bending
load, they performed well as designed, as far as the maximum load is concerned. However, after the
maximum load, the load-displacement curves were different each other depending on the slenderness ratio of
the truss elements composing the quasi-Kagome truss cores and the face sheet thickness. Namely, the
slenderness ratio and the face sheet thickness governed stability of the elastic and plastic buckling. Therefore,
if energy absorption characteristics or structural stability as well as the maximum load capacity are to be
achieved, the sandwich panel with thick truss members and thick face sheet should be selected.
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Table 1 Dimensionless forms of constraints due to several failure modes and abbreviations of the failure modes
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Table 2 Dimensions of three designs of three-point-bend
specimen (unit: mm)

Design t H, t. L B
1 0.5 1
2 0.6 30 1 344 120
3 2.0 1.85
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Table 3 Measured and estimated performances of the E&B

truss cored sandwich panel specimens under
bending load; weight and maximum load capacities

Measured Estimated
Design Proi | PondW | Pom | PondW
kN) | (Nkg) | &N) | (kN/kg)
1 48 114 5.2 114
2 6.0 12.5 6.3 12.1
3 19.8 12.0 20.2 122
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