BEWE T8E 200145F KERMARHCE pp.84l~844 KSPE 01F205

MAMS Wslol o2 MS9x| pxEol
28 o 22 ol mt o7

g2 x(Sold ZIAS &), X (Solt distal 7|33 n), AN E(Sold diEa
71433, ANG(Sotd ity 7| A3t

The study of bending and buckling behavior of sandwich structure
according to design parameter variation

G. J. Han(Mech. Eng. Dept., Dong-A Univ.), S. C. Ahn(Mech. Eng. Dept., Dong-A Univ.), J. J. Shim(Mech.
Eng. Dept.,, Dong-A Univ.), and J. Y. Kim(Mech. Eng. Dept., Dong-A Univ.)

ABSTRACT

Sandwich structure is widely used in various fields of industry due to its excellent strength and stiffness compared
with weight. We studied the buckling and bending behavior with respect to the variation of design parameters such
as length, height, and thickness of honeycomb sandwich core. We found that as the density and the thickness of core
become higher, the value of critical buckling load increased significantly. We found that the effect of bending stress
due to critical buckling load resulted in high bending stress and the value of bending stress decreased in half
according to the increase of length of core. The effect by bending stress is dominant above the portion of the
intersection line between bending stress and the effect of buckling is dominant below the potion of it. We could get
proper thickness ratio and density of core according to applied load conditions.
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Fig. 1 Shape of honeycomb core

Table 1 Values of 3, depending on the boundary
conditions and dimensions of the cell wall

a/h B

Simply supported Built-in
0.2 2.467 4.509
0.25 2.467 4.495
0.33 2.467 4.543
0.5 2.467 4.495
1.0 2.467 4.935
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(a) Boundary condition (b) Deflected shape
Fig. 2 Built-in edged boundary condition and deflected

shape of the plate
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Fig. 4 Meshed shape of honeycomb core structure

Table 2 Material properties of honeycomb structure

Elastic modulus E 2.14x 10° MPa
Poisson's ratio v 0.29
Yield strength Oy 206 MPa
Tensile strength O 519 MPa

Table 3 Dimensions of honeycomb structure

Length and width of structures (I) { 90~103 mm
Thickness of upper and lower plate (t;) 1 mm

Thickness of core (t) 0.05~0.1 mm
Length of core (a) 3~10 mm
Height of core (h) 3~50 mm
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Table 4. The value of critical buckling load according
to the variation of length ratio(A) and
thickness ratio(T)

0.03 0.04 0.05 0.06 0.08 0.1

0.030§ 0.878) 0.4931 0378 0.219] 0.140 0.079
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Fig. 5 Distribution of critical load with respect to
the ratio of length and thickness of unit core
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Benging stress {MPa)

4. 28

AT AHE NMAE YT 2o M=EHA T

ZE sl mole] dolu, gol, FAH T4 HA
HEE A3 EA veds #2 4§89 de
AEE EHEST

| ol 48} 5 g, £ 2 A
Fless 22 YANFRE 349 FARE @
4 gsich

2 B3O g FUsAY d¥e FA%

o

AASFE Y20l A Uede ¢ § UL, =
o}¢] golrt tmm FUHel wet 588 Y ghol
ok o) A= ZAEsich

3. 3% 84 B A ol F
e g3kol I, ol REL FHF o 031%}01
A Fdolmg Y 339 FH w} F
e Fole] T YEE JL F AUt

H2ozs

1. Sanjib Goswami, and Wilfried Becker, "Analysis of
debonding fracture in a sandwich plate with
hexagonal core”, Journal of Composites Structuer,
Vol. 49, pp. 385-392, 2000.

2. Beomkeun Kim, and Richard M.Christensen, "Basic
two-dimension core type for sandwich structure",
International Journal of Mechanical Science, Vol. 42,
pp. 657-676, 2000.

3. Jeom Kee Paik, Anil K. Thayamballi, and Gyu Sung
Kim, "The strength characteristics of aluminum
honeycomb sandwich panels”, Journal of Thin
Walled Structure, Vol. 35, pp. 205-231, 1999.

4. H. X. Zhu, and N.JMills, "The in-plane non-linear
compression of regular honeycombs”, Journal of
Solid and Structure, Vol. 37, pp. 1931-1949, 2000.

5. F. Meraghni, F. Dersrumaux, and M.L. Benzeggah,
"Mechanical behavior of cellur core for structural
sandwich panles”, Journal of Composites, Part A30,
pp. 767-779, 1999.

6. A. C. Ugural, "Stresses in plates and shells",
Mcgraw-Hill co., pp. 90-95, 1981.

7. S. P. Timoshenko, and J. M. Gere, "Theory of
elastic stability", Mcgraw-Hill Co., pp. 348-439,

1961

- B44 -



