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Buckling and Vibration Analysis of Laminated Composite Plate
and Hybrid Composite Plate with a Hole.

K. M. Gu, D. K. Hong, D. Y. Kim(Mech. Eng. Dept., Dong-A Univ.),
C. W. Ahn, G. J. Han(Mech. & Ind. Syst. Eng. Div., Dong-A Univ.)

ABSTRACT

This paper deals with the buckling and vibration analysis of plate with a hole. We knew that in this paper, as
aspect ratio rises in design parameter, the buckling strength and the natural frequency of laminated composite plate
decrease and as diameter of hole for width of plate rises, the buckling strength decrease but the natural frequency
increase. Also this paper compared the CFRP laminated composit plate with the hybrid composite plate, and proposed
that the hybrid composite plate is stronger than the CFRP composite plate.
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Fig. 1 Structure of plate and laminated construction

Table 1 Mechanical properties of plates

Description
Mechanical 300
property 00" carbon Aluminum
fiber prepreg

e [kg/m’] 1480 2770
E: [GPa] 106.20

72.40
E; [GPa] 6.86
G2 [GPa] 3.57 28.00
va 0.33 0.30

Table 2 Dimensions of structures

Item list Description (mm)
Length of structure (b) 1000 ~2000
Width of structure (a) 1000
Diameter of hole (d) 100~ 800
Thickness of plate (t) 25
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Fig. 2 Buckling strength according to angle-ply at
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Fig. 3 Buckling strength according to angle-ply at
b/a=1.5
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Fig. 4 Buckling strength according to angle-ply at
bla=2
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Fig. 5 Ist natural frequency according to angle-ply at
bla=1
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Fig. 6 Ist natural frequency according to angle-ply at
b/a=1.5
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Fig. 7 Ist natural frequency according to angle-ply at
bla=2
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Fig. 8 Buckling strength according to aspect ratio
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Table 4 Mode shape of laminated composite and hybrid composite plate according to aspect ratio
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Fig. 9 1st natural frequency according to aspect ratio
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