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Buckling Analysis of the Filament wound Composite Shell under Hydrostatic Pressure
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Table 1 Material properties of T700

Material T700
El 120.7
Elastic modulus(GPa) E2 8.5
E3 8.5
GI12 3.4
Shear modulus(GPa) G23 2.7
G13 34
vi2 0.253
Poisson's ratio v23 0.421
v13 0.253
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Fig. 1 Model of composite cylindrical shell
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Fig. 2 Set-up for buckling test
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Table 2 Material property of T700 by effective modulus

Material T700
. El 51.28
Elastic modulus(GPa)
E2 20.9
Shear modulus(GPa) Gl12 22.7
Poisson’s ratio v12 0.75

Table 3 The buckling pressure by the stacking property method

. ) Element Buckling pressure(MPa)
Orientation 3 :
type Eigen Non linear
Shell 4.7 4.7
[£30/90] °
Solid 4.8 4.7
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Table 4 The buckling pressure by the effective property method
. . Element Buckling pressure (MPa)
Orientation - -
type Eigen Non linear
Shell 8.5 8.5
[ £30/90] °
Solid 8.5 8.4
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Table 5 Comparison of buckling pressure

Buckling pressure Error (%)
(MPa)
Experiment Aver. 4.1 -
Stacking Shell 4.7 14
Method Solid 4.7 14
Equivalent | Shell 8.5 107
Method Solid 8.4 107
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