21

K ® O#E om B & %
H26% M3 19894 97
Journal of the Society of
Naval Architects of Korea
Vol. 26, No.3, September 1989

35 HBTEE Q1B HYE SHNSLO HBUE H4
S A R

Buckling Strength Analysis of Stiffened Composite Plates for the Optimum
Laminate Structure
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Abstract

The optimun laminated composition of the stiffened composite plates is studied from the
view point of buckling strength. The finite element method is applied to the buckling analysis
of the composite plates taking into account the effect of shear deformation through the plate
thickness, The stiffened plate model is discretized using plate thickness and symmetrically
stacked. Parametric study is carried out for the selection of the optimum laminate structure;
optimum fiber angle sequence through the thickness. Laminate structure of (—45°/45°/90°/0°],
is found to give the best buckling strength. For the case of that layer number is more than
eight, best result is obtained when layers of the same fiber angle are put together, leaving the
laminate has the same fiber angle sequence as a whole.
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Table 1 Material characteristics of graphite/epoxy

Graphite/Epoxy Unit
Number of Layers(n) 8
Layer Thickness(t) 0.4 mm
Layer Moduli(E,) 1.847x10* |kg/mm
(E,=Ejy) 1.051x10° |kg/mm
Shear Modulus(G;=G1=G3) | 0.7316x10° |kg/mm
Length(a) 500 mm
Width (8) 500 mm
Poission Ratio(Viy3=VeaVVy) | 0.28
Stiffener Thickness(z) 3.20 mm
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Table 2 Buckling coefficient for variation of

thickness ratio
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Table 3 Comparision of buckling coefficients of stiffened composite plates with those of stiffened

plates of the same weight
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Fu [ EgAEd | AF | _SuAEw

G |3 % |wne Rl 1w 2|22
4.0 8.557| 15.542 10.08 19.073; 59.703
4,0/ 8.631 17.997 10.08] 19.127) 69.151
4.0 8.578| 20.812 10.08‘ 19.057| 78.579
4.0 8. 604‘ 23.806 10. 08} 19.077| 87.588

500 x 500 % 3. 328

500 % 500 X 3. 3408
500 % 500 X 3. 3536
500 %< 500 X 3. 3664

500 % 500% 3.2+3.2x20X500
500x500%3.2+3.2%x22x500
500 %500 3.2+3.2X24 X500
500 % 500x 3. 2+3. 2% 26 X500
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Table 4 Stacking sequences and it’s composition

1% ) A E ]

A AEFT= =A AETE

H3 %)

1 |co°/45°/—45°/90°3, | 13 | (45°/0°/90°/ —45°,
2 [(0°/—45°/45°/90°], | 14 |(45°/90°/0°/—45°(,
3 |00°/—45°/90°/45°], | 15 | (45°/90°/—45°/0°
4 |00°/45°/90°/—45°), | 16 {(45°/—45°/90°/0°],
5 |[0°/90°/45°/—45°7, | 17 |(45°/0°/—45°/90°],
6 |0°/90° —45°/45°], | 18 |(45°/—45°/0°/90°];
7 1090°/0°/45°/—45°), | 19 | (—45°/0°/90°/45°];
8 [[90°/0°—45°/45°], | 20 | [(—45°/90°/0°/45°],
9 |(90°/—45°/0°/45°), || 21 | (—45°/90°/45°/0°],
10 1(90°/45°/0°/ —45°1, | 22 | (—45°/45°/90°/0°],
11 |(90°/—45°/45°/0°], | 23 | (—45°/0°/45°/90°];
12 |(90°/45°/—45°/0°), | 24 | (—45°/45°/0°/90°,

Fig. 6 Buckling coeflicients of composite plates
according to stacking squences —simply
supported conditions—
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Fig. 8 Buckling coeflicients of stiffened composite
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plates according to stacking sequence
—fixed conditions—
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