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Free Vibration Analysis of the Cantilevered Circular Cylindrical
Shells Combined with Circular Plates at Axial Positions
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ABSTRACT

A theoretical formulation for the analysis of free vibration of clamped-free cylindrical shells with

plates attached at arbitrary axial position(s)

was completed and it was programed to get the

numerical results which yield natural frequencies and mode shape of the combined system of the plate

and the shells. The frequencies and mode shapes from theoretical calculation were compared with those

of commercial finite element code, ANSYS. In order to validate the theory, modal test was also

performed by impact test and FFT analysis. The results shows good agreement with those of ANSYS

and test results in frequencies and mode shapes. The method developed herein is likely to be used for

the analysis of the free vibration of the clamped-free circular cylindrical shells with any kinds of lids

such as hollow circular plates, conical shells, spherical shells, or semi-spherical shells.
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(b) Clamped-Free shell with circular plate
combined at top (Case 2)
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(c) Clamped-Free shell with circular plate (d) Clamped-Free shell with two circular plates
combined at middle (Case 3) combined at top and middle (Case 4)
Fig. 4 Scope of the analyses
Table 1 Dimensions and material properties for shells and plate
Description Case 1 Case 2 Case 3 Case 4
O Length(mm) L 500 500 500 500
0 Radius (mm) a 104.5 104.5 104.5 104.5
O Outer diameter of shell (mm) do 212 212 212 212
© Inner diameter of shell (mm) &, 206 206 206 206
O Thickness(mm) of shell hs 3.0 3.0 3.0 3.0
plate ho 3.0 3.0 3.0 3.0
0 Young’s Modulus(x10*N/mm?) E 20.6 20.6 20.6 20.6
© mass density (x10"°Ns?/mm?) 0 7.85 7.85 7.85 7.85
© Poisson’s ratio v 0.3 0.3 0.3 0.3
o X;*(mm) - 500 250 250
O Xz*(mm) - - - 500
o Thickness of base plate (mm) tg 12 12 12 12
O Diameter of bolt hole(mm) ds 10 10 10 10

o
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