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Experimental Study of Low Speed Vertical Water Entry
with Different Head Shape Projectiles

WANG Ruiqi, HUANG Zhengui, GUO Zeqing,
CHEN Zhihua,GAO Jianguo, HOU Yu

(National Key Laboratory of Transient Physics, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; Experimental studies of the vertical water entry with flat head, 90° cone-shaped head, elliptical
head and cut-cone head projectiles were conducted in high-speed camera to capture the cavity-running
phase. The cavity shapes of four projectiles and the cavity pinch-off types were analyzed. Experiment
results show that when the water entry speed is 2. 8 m/s, the 90° cone-shaped head, elliptical head and
cut-cone head projectiles enter into the water, the deep seal phenomenon occurs, but the liken-surface seal
occurs when the flat head projectile enters the water. With the increase of water entry velocity, quasi-static
seal, shallow seal, deep seal, surface seal and liken-surface seal are observed. At the position above the
pinch-off point, the maximum diameter of the cavity at each depth gradually decrease with depth, but the
maximum diameter of the cavity at each depth is about 14.5 mm below the pinch-off point.

Key words: the projectiles of different head types; vertical water entry; the types of cavity pinch-off; the
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