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Fig. 1 Schematic of a supercavitating projectile Fig. 2 Projectile geometry
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Fig. 3 Reference axes selection Fig. 4 Forces acting on the projectile
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Fig. 5 Shape of the cavity Fig. 6 The configuration of the hollow projectile
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Fig. 7 Simulation results of the primitive projectile
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Fig. 10 Simulation results when u, =1.5 km/s
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Analysis and calculation for tail-slaps of supercavitating projectiles

MENG Qing-chang” , ZHANG Zhi-hong, GU Jian-nong, LIU Ju-bin
(Department of Mechanics, Navy University of Engineering , Wuhan 430033, Hubei, China )

Abstract: Kinematic and dynamic analysis on underwater high-speed supercavitating projectiles were
carried out and a mathematical model was proposed to establish coupling nonlinear differential equa-
tions. The equations were resolved to obtain the kinematical characteristics of the projectiles. The nu-
merical simulation results show that the horizontal velocity of the flying projectile decreases rapidly
because of the drag forces acting on the tip and the tail of the projectile. The angular velocity of the
flying projectile decreases gradually in the fluctuating form, namely, a tail-slap phenomenon. Mean-
while, the vibration extent reduces gradually resulted from the lessening of the cavity dimension. The
smaller the projectile’s moment of inertia is, the less the changing range of the angular velocity and
the tail-slap times are. The greater the launching depth or velocity is, the faster the tail slap attenua-
tion is. The higher initial angular velocity can cause the angular velocity of the projectile to attenuate
more rapidly.

Key words: fluid mechanics; kinematical characteristic; coupling nonlinear differential equations; su-

percavitating projectile; tail slap
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