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Modal Analysis of Sandwich Plate Structure Considering Buckling

G. J. Han(Mech. Eng. Dept., DAU), C. W. Ahn(Mech. Eng. Dept., DAU), S. C. Ahn(Mech. Eng. Dept.,
DAU), D. K. Hong(Mech. Eng. Dept., DAU), and D. S. Han(Mech. Eng. Dept., DAU)

ABSTRACT

Sandwich plate structure is widely used in various fields of industry due to its excellent strength and stiffness
compared with weight. In this paper, the mechanical behavior of sandwich plate structure with honeycomb core
considering buckling is investigated in detail. The focus of the analysis is to evaluate strength and stiffness of the
plate structure with critical stress, natural frequency, and mode shapes. The results of this investigation are obtained
from detailed finite element analysis for various parameters, such as length, height ratio, and thickness ratio of
honeycomb core.

Key Words : Sandwich structure (B =93] FZ ), Plate (3 #), Honeycomb (£72%), Buckling (3}F), Bending
(F%), Frequency (F35), Mode shape (R =3/d), FEM (F3824)
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Table 1 Values of B, for two different boundary

conditions and dimensions of the cell wall
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Fig. 1 Shape of honeycomb core.
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Table 2 Mechanical properties of STS 304

Elastic modulus E 2.14x10° MPa

Poisson's ratio v 0.29

Yield strength Oy 206 MPa

Tensile strength 0 519 MPa
Density o 8.03 < 10° kg/mm’
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Table 3 Maximum bending stress with respect to height
ratio(H) and thickness ratio(T) ( / = 4mm) (MPa)

T~H| 1 2 3 4 5

0.06 59.14 1 39.10 | 3442 | 3459 | 3026
0.07 {12190 | 8033 70.80 | 6505 | 6238
0.08 | 228.47 | 150.01 | 132.39 | 121.72 | 116.80
0.09 | 397.73 | 260.36 | 230.08 | 211.61 | 203.20
0.10 | 653.36 | 426.70 | 377.31 | 347.27 | 333.50
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Table 4 Maximum bending stress with respect to height
ratio(H) and thickness ratio(T) ( / = 5mm) (MPa)

T 1 2 3 4 5
0.06 2757 | 1929 17.55 1644 | 1597
0.07 56.66 | 3963 | 3619 [ 3391 ] 32.94
0.08 | 10577 | 74.00 | 67.72 | 63.52| 61.70
0.09 | 183.55 | 12835 ] 117.65 | 11043 | 108.97
0.10 | 300.73 | 210.19 | 19293 | 181.17 | 175.99

Table 5 Maximum bending stress with respect to height
ratio(H) and thickness ratio(T) ( / = 6mm) (MPa)

T i 2 3 4 5
0.07 31.32 1 23.03| 21.58 | 20.51| 2008
0.08 58261 4288 | 40.28 | 3829 | 3747
0.09 [ 10066 | 7414 | 6976 | 66.33 | 64.94
0.10 | 164.23 | 121.01 | 114.02 | 108.42 | 106.06
0.11 | 255.65 | 188.43 | 177.70 | 168.96 | 165.24
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Table 6 Natural frequency of plate structures with
different core length (Hz)

Mode 1st 2nd 3rd 4th

T=0.06]| 3019.88 | 4724.86 | 5275.86 | 6601.76
T=0.07]3175.41 | 4974.37 | 5554.69 | 6951.61
/=4 | T=0.08 | 3312.41 | 5197.73 | 5805.63 | 7268.28
T=0.09] 3434.28 | 5399.51 | 6033.46 | 7557.22
T=0.10] 3543.55 | 5583.10 | 6241.77 | 7822.58
T=0.06| 3118.35 | 4827.51 | 5378.86 | 6689.50
1T=0.07] 3294.11 | 5098.87 | 5679.42 | 7061.65
71=5|T=0.08] 3451.20 | 5344.12 | 5952.07 | 7401.06
T=0.09( 3592.88 | 5567.69 | 6201.53 | 7712.99
T=0.10| 3721.60 | 5772.95 | 6431.31 | 8001.47
T=0.07]3361.51 | 5164.68 | 5746.96 | 7107.87
T=0.08] 3531.29 | 5423.11 | 6032.58 | 7459.51
=6 {T=0.091] 3685.76 | 5660.00 | 6295.06 | 7784.06
T=0.10| 3827.30 | 5878.65 | 6537.89 | 8085.45
T=0.11| 3957.72 | 6081.58 | 6763.77 | 8366.72
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Fig. 4 Comparison of critical stress and natural fre-
quency with respect to thickness ratio (H=1)
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