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A Study on the Natural Frequencies of the Sound Emitted
by Thin Conical Shell

Young Ha Yum, Jae Kyung Kwak and Suk Choo Chung

Abstract

The determination of the natural frequencies and mode shapes for thin conical shell is an
important step not only in the investigation of the dynamic respcnse of the ccmpesite structures
such as missile cone, nose firings, but also in the analysis of the acoustic behavior of bells.

A Rayleigh-Ritz procedure was used to determine the natural frequencies for a certain class
of mode shapes of a thin conical shell built in on the edge with the smaller radius and free
on the other edge.

Both bending and extensional energy are included in the analysis.

This paper described the experiments on the two natural frequencies which are present in
association with two preferential mcdal directions, as a result of imperfection of the thin
conical shell.

Experimental work was conducted on two different bronze conical shells.

One of these was specially designed to the effects of the adding distributed mass to the end
of the conical shell.

The other shells were identical in all dimensions except that of the thickness to the end of
the conical shell.

In this paper, the effect of a adding mass to a conical shell was investigated.

Experimental result was that the magnitude of the natural frequency rate and the increase
of depth of beat frequency depend upon the location of adding lumped mass on the surface of

the conical shell.
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Fig. 1 Coordinates of the conical shell.
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