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Abstract The high-speed water entry models of pointed-head self-spin body and forward-extended cavitating
body with 45°water-entry angle and 400m/s high-speed were simulated, by the use of modeling methods of Lagrange
structure mesh and Euler fluid mesh. By comparison of the centroid trajectory and the conversion of attack angle
after water entry of the two self-spin body models, it is shown that the water-entry trajectory of pointed-head
self-spin body in high speed is divergent, and its attitude is unstable. Whilst, it is indicated that the self-spin
forward-extended cavitating body can reduce the trajectory divergence after water entry effectively, and maintain a
stable oblique fire attitude even after reaching 4 meters under the water. The result of this study shows that in the
working condition of high-speed self-spin water entry, the trajectory after water entry of self-spin forward-extended

cavitating body has good stability.
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Configuration of the self-spin forward-extended
cavitating body
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Fig. 2 Model of the pointed-head self-spin body
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Fig. 3 Model of the self-spin forward-extended
cavitating body
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Fig. 4 Computational domain and boundary conditions
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Fig. 5 The mesh of fluid flow computation
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Fig. 6 Side view of initial water entry of pointed-head
self-spin body
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Fig. 7 Side view of pointed-head self-spin body in the
course of water entry
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Fig. 8 Front view of pointed-head self-spin body in the
course of water entry
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Fig. 9 Centroid displacement in X-direction of
pointed-head self-spin body before and after increasing the
dense of mesh
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Fig. 10 Conversion of attack angle of pointed-head
self-spin body before and after increasing the dense of
mesh
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Fig. 11 Side view of initial water entry of self-spin
forward-extended cavitating body
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Fig. 12 Comparison of centroid displacement in
X-direction between pointed-head self-spin body and
self-spin forward-extended cavitating body
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Fig. 13 Comparison of centroid displacement in
Y-dirction between pointed-head self-spin body and
self-spin forward-extended cavitating body
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Fig. 14 Comparison of centroid displacement in
Z-dirction between pointed-head self-spin body and
self-spin forward-extended cavitating body
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Fig. 15 Comparison of attack angle for the self-spin
body between pointed-head self-spin body and self-spin
forward-extended cavitating body
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Fig. 16 Side view of self-spin forward-extended
cavitating body in the course of water entry
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Fig. 17 Front view of self-spin forward-extended
cavitating body in the course of water entry
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