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Abstract

Shear Defor-

The free vibration and dynamic response of cross-ply for CFRP and GFRP laminated circular

cylindrical shells under dynamic loadings are investigated by using the first-order shear defor-

mation shell theory. The modal analysis technique is used to develop the analytical solutions of

simply supported cylindrical shells under dynamic load. The analysis is based on an expansion

of the loads, displacements and rotations in a double Fourier series which satisfies the end

boundary conditions of simply support. Analytical solution is assumed to be separable into a

function of time and a function of position. In this paper, the considered load forces are step pulse,

sine pulse, triangular (1, 2, 3) pulse and exponential pulse. The solution for a given loading pulse

can be found by involving the convolution integral. The results show that the dynamic response

are governed primarily by the natural period of the structure.
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Table 1 Material properties of using in calculations

Property Symbol | Units CFRPU4® GFRP®Y
Longitudinal Modulus E, Gpa 181.0 14.3
Transverse Modulus E. Gpa 10.3 5.10
Longitudinal Shear Modulus Giz Gpa 7.12 1.86
Transverse Shear Modulus Gis Gpa 7.12 1.86
Transverse Shear Modulus Gas Gpa 2.50 0.69
Longitudinal Poisson’s Ratio Viz - 0.28 0.35
Density 0 103% 1.60 1.39
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Table 2 Fundamental frequency (Hz) of CFRP cylindrical shells(total thickness=0.12 cm)

Stacking Sequence (0/90/0/90//90) [90/0/0/90/90/0} [90/0/0/0/0/90) [90/0/0/90/0/0]
Material CFRP CFRP CFRP CFRP
Analysis Method Analytic | ABAQUS | Analytic | ABAQUS | Anayltic | ABAQUS | Analytic | ABAQUS
L=20cm| 8253 826.7 837.9 839.9 906.1 899.9 781.7 761.0
R=20cm|L=50cm| 3789 376.9 385.9 381.0 430.1 426.3 364.5 361.6
L=100cm| 204.7 198.7 209.6 201.5 239.6 230.7 191.9 184.1
R=10cm|L=50cm| 537.8 516.8 5479 520.4 613.5 582.4 526.1 506.0

Table 3 Fundamental frequency (Hz) of CFRP cylindrical shells(total thickness=0.12 cm)

Stacking Sequence | [0/90/0/90/0/90] [90/0/0/90/90/0] [90/0/0/0/0/90] (90/0/0/90/0/0)
Material CFRP CFRP CFRP CFRP
Analysis Method Analytic | ABAQUS | Analytic | ABAQUS | Anayltic | ABAQUS | Analytic { ABAQUS
L=20cm| 3493 339.0 354.9 333.9 375.0 356.8 351.3 3213
R=20cm|L=50cm| 146.0 146.4 148.7 1451 158.3 155.7 150.8 144.1
L=100cm| 742 732 75.8 724 81.6 78.6 75.4 70.1
R=10cm|L=50cm| 2024 197.8 206.3 195.6 2204 210.0 210.0 195.9
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