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Numerical study on ballistic stability of projectile’s
underwater motion with tail-slaps

WANG Xiao—hui, SU Liang, WANG Zhi
(National Key Laboratory of Science and Technology on Hydrodynamics, China Ship Scientific Research
Center, Wuxi 214082, China)

Abstract: In this paper, numerical simulation of projectile’ s underwater motion process with tail-slaps was
studied based on CEL (coupled Eulerian—Lagrangian analysis) method. The stability principle of projectile’s
motion with tail-slaps was studied. Some parameters, such as initial angle of attack when tail-slaps occurred,
maximum angle of attack, and instability critical angle of attack were used to characterize the projectile’ s
tail=slap. The relationship between stability and angle of attack was revealed. The location change of pres-
sure center caused by projectile’ s tail—slap was studied, too. The results showed that the static stability mar-
gin of projectile was enough to meet its stability requirements. Finally, three constraint criteria for the motion
stability of projectile, including the requirement for the size of cavity, the relative location of center of pres-
sure and center of mass, and the static stability margin of projectile, were obtained. The location and area of
tail-slap can be used to control the static stability margin of projectile, some suggestions for the design of pro-
jectile’s shape were proposed, too.
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