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Fig.1 Geometry of a cylindrical shell and the reference coordinate
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Table 1

Comparison of natural frequencies (Hz) for

a simply supported isotropic cylindrical shell

Circumference wave number
n=1 n=2 n=4 n=6 n=38
Loy, et al?) 13.572 33.296 178.06 422.05 763.98
Stainless Steel ~ FEM  27.422 34.444 179.01 426.23 776.6
Donnell ~ 23.034 49.432 195.85 440.27 782.47
Loy, et al'?) 12.917 31.603 168.99 400.56 725.08
Nickel FEM  26.111 32.698 169.9 404.55 737.11
Donnell ~ 21.903 46.917 185.88 417.85 742.63
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Table 2 Comparison of natural frequencies (Hz) against

power — law exponential N and circumferential wave number n

Power — low Circumference wave number
exponential n=1 n=2 n=4 n=6 n=8
Loy,et all?13.345 32.702 91.319 174.83 414.39 750.12
N=0.5 FEM 26.856 33.845 91.883 176.2 420.74 769.67
Present 22.639 48.542 108.33 192.32 432.33 768.36
Loy,et all213.235 32.43 90.553 173.36 410.91 743.82
N=1 FEM 26.633 33.557 91.095 174.69 417.12 763.04
Present 22.451 48.136 107.43 190.71 428.72 761.93
Loy,et all?13.021 31.91 89.109 170.6 404.36 731.97
N=5 FEM 26.201 33.01 89.619 171.86 410.38 750.72
Present 22.089 47.367 105.71 187.66 421.87 749.76
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Fig.2 Comparison of natural frequencies (Hz) against

circumferential wave number n (N =5)
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FREE VIBRATION OF FUNCTIONALLY GRADED
CYLINDRICAL THIN SHELLS”

Du Changcheng Li Yinghui
(School of Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract The free vibration of cylindrical thin shells made of functionally graded materials was studied. The
gradient properties of functionally graded material were expressed as volume fraction power — law distributions in
the thickness direction. Based on Donnell’ s shell theory, the simplified governing equations for linear vibration
of functionally graded cylindrical thin shells were derived. Free vibration of functionally graded cylindrical thin
shells was analyzed with the present shell theory. Frequency formula for simply supported functionally graded cy-
lindrical thin shells was obtained. By comparing the results for simply supported cylindrical shells with both pre-
vious works and finite element method, the present simplified functionally graded cylindrical thin shell theory was
validated. The influence of circumference wave number and power — low exponential on frequencies was also dis-
cussed.

Key words functionally graded material, cylindrical thin shells, linear vibration, simplified theory
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