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Influences of boundary conditions on the vibration
and sound radiation of a truncated orthotropic conical shell
ZHAO Xin'?> ZHANG Bo' LI Yue-ming'

(1. Xian Jiaotong University State Key Lab. for Strength and Vibration of Mechanical Structures Xi‘an 710049 China;
2. Huayin Ordnance Test Centre Huayin 714200 China)

Abstract: The wave propagation approach and Galerkin method were employed to study the influence of the simply—
supported and clamp-supported boundary conditions at both ends on natural frequency and acoustic radiation of a truncated
orthotropic conical shell. In order to validate the present analysis the theoretical results were compared with those in
published literatures and those by numerical simulation. The results indicate that the influences of simply-supported and
clamp-supported boundary conditions are related to the half cone angle and the ratio of elasticity moduli in meridianal and
circumferential directions. The natural frequencies of the orthotropic conical shell with clamp-supported boundary are
greater than those with simply-supported boundary for the larger half cone angle but the natural frequencies of the
orthotropic conical shell with simplysupported boundary are only slightly larger than those with clamp-supported boundary
under the modes with large circumferential wave number for the smaller half cone angle as the ratio of elasticity moduli is
smaller. With the increase of the half cone angle the effects of the two boundary conditions on the natural frequencies and
sound pressure level both increase.
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