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Buckling reliability analysis of cylindrical thin shell
of supercavitating vehicles
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Abstract ; Supercavitating vehicles with high underwater velocity undergo high longitudinal force. The axial
pressure can cause structure buckling problem of Supercavitating vehicles. Moreover, the indefiniteness of
structural own parameters should be considered. Therefore, it is necessary to perform structure buckling reli-
ability analysis of supercavitating vehicles. Firstly, structure force model of cylindrical thin shell compart-
ment of supercavitating vehicles is established. And critical buckling load is obtained by semi-analytical
FEM. Secondly, buckling safety margin function of cylindrical thin shell compartment is established. Sen-
sitivity expression of critical buckling load is presented. And then structure buckling reliability index is ob-
tained by limit step length iteration method. Finally, through numerical results, it is studied that change
tendency of structure buckling reliability index of cylindrical thin shell compartment along with the variety
of velocity under different cone—cavitator angles.
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Fig.1 Force model and geometry shape of cylindrical thin shell compartment of supercavitating vehicles
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Tab.1 List of iterative process of limit step length iteration method
( o) : : ;
P P k) (10" Pa) R(/ (mm) L(/) (m) h(k) (mm) Dn(/) (mm) B(/) A(k)
0 4.300 0 266.500 00 4.000 000 2.500 0 100.000 0 — 0.01
1 3.707 0 266.437 99 4.000 409 1.997 8 100.260 4 34252 0.01
2 3.8502 266.469 12 3.999 277 19113 100.242 0 3.4390 0.01
3 3.905 6 266.438 05 4.000 369 1.964 7 100.233 2 3.101 3 0.01
4 3.891 4 266.438 00 4.000 376 1.9727 100.234 6 3.094 9 0.01
5 3.889 1 266.437 99 4.000 375 1.973 8 100.234 9 3.094 8 0.01
6 3.888 7 266.437 99 4.000 375 1.974 0 100.234 9 3.094 8 0.01
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Fig.2 Trend of buckling load of cylindrical thin shell in iterative process
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