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Dynamic Stability Analysis of Supercavitating Double Shells

MA Zhen-yu, HU Fan , CHEN Guang-nan , ZHANG Wei- hua
(College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: A finite element model for supercavitating underwater vehicles was developed and the dynamic stability of supercavitating

double shells was investigated to obtain the instability maps for varying vehicle” s velocity considering the time-dependent properties of the

longitudinal loads. The computational results indicate that with the increment of the thickness of the annular plates linking between inner

and outer shells or the number and dimension of the circumferential stiffeners, the frequencies corresponding to dynamic instability

decline and the extension of the regions of dynamic instability is reduced lightly, while the frequencies corresponding to dynamic

instability ascend and the dynamic stability is enhanced remarkably with the space between inner and outer shells decreased or the

number and dimension of the longitudinal stiffeners increased.
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Fig.1 Schematic of supercavitating double shells configurations
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Tab.1 Shell material properties and geometry

E/(N/m®)  p/Ckg/m’) D/m L/m

7.1x 10" 2700 0.2 2.0
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Tab.2  Static buckling loads for stiffened shells : between Ansys and FE results

k=g n=0,m=0 n=3,m=0 n=5,m=0 n=7,m=0 n=5,m=4 n=5,m=8
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2.7022 2.7703 2.8324 2.8876 3.0475 3.2622
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KNy
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