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Free Vibration Analysis of a Curvatured Plate Welded to a Clamped-Free Circular
Cylindrical Shell
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ABSTRACT

The receptance method was applied for the analysis of a cylindrical shell with a curvatured plate attached at the top of the

shell.

The boundary conditions of the shell considered here were clamped at the bottom and free at the top of the shell.

Before the analysis of the shell/plate combined structure, the natural frequencies of the plate and the shell were calculated
separately and then they were used in the calculation of the frequencies of the combined structure by the receptance method.
The frequency equation of the combined structure was derived from the continuity condition at the junction of the shell and
the plate. The frequencies for various curvature factors of the plate were presented and compared with those from ANSYS

to show its validity of the present method.
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Fig. 5 Mode Shape of Combined Shell with Fig. 8 Mode Shape of Combined Shell with
Plate Curve Factor=0.0(Flat Plate) Plate Curve Factor=0.2

Fig. 6 Mode Shape of Combined Shell with Fig. 9 Mode Shape of Combined Shell with
Plate Curve Factor=0.1 Plate at Middle(CF=0.0 : Flat Plate)

Fig. 7 Mode Shape of Combined Shell with Fig. 10 Mode Shape of Combined Shell
Plate Curve Factor=0.15 with Plate at Middle(Curv. Factor=0.1)



