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Dynamic Response Calculations of the Whole Missile
when Considering the Local Nonlinearities of the Cabin

Liu Yubiao Feng Yiming Liu Weiwei
(Key Laboratory for Hydrodynamics and Ocean Engineering, Institute of Mechanics, Chinese Academy of Sciences, Beijing, 100190)

Abstract: Large bending moment is produced due to bubble collapse when submarine-launched missile is ejected to pierce
the water with high speed which challenges the strength of the missile structure. At the same time the structures of the missile
should be optimized according to the design principles of the contemporary missiles with the requirements of shell thickness and
mass. Therefore, more accurate calculations of the dynamic response in the process of missile piercing water are needed for
designers. This article simplifies the local cabin of the missile to a beam element with nonlinear stiffness matrix which is derived
from the detailed FE model, and then it is incorporated in the virtual prototype of the missile which can simulate the dynamic
response in the process of piercing water. The results will be compared with that derived from linear beam model. At last, the
impact of these local nonlinearities on the whole body of the missile is discussed.
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