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Fig. 1 Schematic of experimental set-up and truncated-ogive projectile
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Fig. 2 Processes of the ogival projectile entering the water and its cavity expansion
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Fig. 3 Processes of the truncated-ogive projectile entering the water and its cavity expansion
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Fig. 4 Processes of the flat-nosed projectile entering the water and its cavity expansion
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Fig. 5 Relation between velocity attenuation and time

for different nose-shaped projectiles
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Characteristics of velocity attenuation and cavity expansion induced
by horizontal water-entry of truncated-ogive nosed projectiles

Guo Zitao', Zhang Wei’, Guo Zhao', Ren Peng’
(1. School of Civil Engineering & Urban Construction s
Jiujiang University, Jiujiang 332005, Jiangzxi, China;
2. Hypervelocity Im pact Research Center , Harbin Institute of Technology ,
Harbin 150080, Heilongjiang . China;
3. School of Naval Architecture & Ocean Engineering
Jiangsu University of Science and Technology . Zhenjiang 212000, Jiangsu, China)

Abstract: In this paper, the horizontal water-entry experiments of truncated-ogive projectiles at the
velocity range of 100~150 m/s were conducted using a light-gas gun and a high-speed camera to re-
cord the whole water-entry process. The characteristics of the velocity attenuation and the drag coeffi-
cients of truncated-ogive projectiles were obtained, and the trajectory stability and the characteristics
of velocity attenuation for the flat-nosed, the ogive-nosed and the truncated ogive-nosed projectiles
were compared and analyzed. The cavity expanding behaviors induced by the truncated ogive-nosed
projectile’s water entry were studied and a theoretical model of the cavity expansion was established.
The relationships between the radial cavity radius, cavity wall velocity and time, penetration distance
at fixed locations and fixed times were obtained. and good agreements were found between the experi-
mental observations and the theoretical analysis.
Keywords: truncated-ogive projectile; water-entry; drag coefficient; velocity attenuation; cavity ex-
pansion
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