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A Study on the Impact and Vibration acting on the Laminated
Composite Honeycomb Core Type Sandwich Plate Structure

Do-kwan Hong', Jin Seo, Chan-woo Ahn~

Key Words: Dimension optimization (3] 5=3 2 3}), CFRP (Carbon Fiber Reinforced Plastics:
g24373 Z224Y), GFRP (Glass Fiber Reinforced Plastics: 72447
5 £22H), Angleply (332, Impact Load (34 3}%)

Abstract

In this paper, we analyzed the laminated composite sandwich plate structure of honeycomb
core with changing values of the designing parameters. As a result, in designing parameters of
that, the more height and thickness of the laminated composite plate's core, the more increase
of natural frequency. The laminated angle has the maximum value when the plate of
honeycomb core is join to opposite direction. This paper shows that the natural frequency of
CFRP is higher than that of GFRP, and also impact strength marks maximum value in case of
antisymmetry than symmetry of core. Also it shows that the mode shapes are various along
with the angle-ply of laminated composite plate.
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Fig. 1 Shape of structure and core

Table 1 Material properties of core, upper and
lower plates

Item list Description
Material | CFRP (core) | GFRP (core) | SM45C (plate)
o [kg/m’] 1480 1780 7800
Ei [GPa] 106.20 36.64 210
E; [GPa) 6.86 7.18 -
Gi2[GPal 3.57 3.82 -
Table 2 Dimensions of structures
Ttem list | Description (mm)
Length of structure 103.92
Width of structure 90
Thickness of upper and lower 1
plates
Thickness of core (1) 0.05~0.09
Heigth ratio of core (H) 1~5
Length of honeycomb core (a) 4~6
Fig. 2 Laminated composite construction
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Table 3 Maximum deflection of CFRP & GFRP on

impact load

Angloply splacement) CERP (mm) | GFRP (mm)
[45°/-45 ot 0.194 0.306
[45%) 208 0.283 0.348
190%}20s 0.396 0.410
[0°/90% ot 0.397 0.420
[0°}0s 0453 0.461
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Table 3 The optimum angle-ply of maximum natural frequency

Ist 2nd 3rd
a=4 [Hz] 4779.658 7107.826 7823.502
[©47058 ior [45°/-45°10r | [45°/-45T1or [45°/-45 107
CFRP az5 jHz] 4746.31 6981.778 7653.452
ﬁ (0768 ler | [45°/-45"Tir (45°/-45" T | [45°/-45"Nr
aee | [Hz] T 4696.379 6677.79 6931.928
[0476058}ior [45°/-45] 101 [39.2°/-40.61°]1or [31.95°/-37.14°Tior
-4 [Hz} 3020.783 4566.419 5065.856
" [©4705 hor [45°/-45°10r {45°/-45"Tor [45°/-45%T1ar
GFRP az5 [Hz] 2296.524 4495.796 4976.362
1047708 )or [45°/~45%)10r [45°/-45")1or [45°/-45" 100
a=6 [Hz] 2967.007 4246.465 4412 .478
[0,705or | [457/-45"Tor (31.97°/-35.35" i1 | [22.71%/-29.08%Lsr
Table 4 Mode shapes according to angle-ply of laminated composite and division of structure
H=5, t=0.09)
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Laminated composite model (honeycomb mm?

Fig. 10 Design variables
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