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Experimental study on the characteristics and influencing factors of

liquid spurt caused by hydrodynamic ram

CHEN Anran, LI Xiangdong, ZHOU Lanwei, JI Yangziyi
(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; In order to study the characteristics of liquid spurt caused by the hydrodynamic ram and its influencing factors, experiments in

which high-velocity fragment impacts the liquid-filled container have been conducted. The characteristics of cavity oscillation in the container, the

pressure distribution and the liquid spurt outside the container were tested. Experimental results show that there are two different phases of the

liquid spurt. The first phase occurs within 400 ~ 700 s after the cavity grows to its maximum volume and the liquid spurt has an arrow-shaped

head. In the second phase, a number of similar pulsating spurt occurs, and each single pulsating occurs after each time of the cavity collapse. The

liquid spurt has an umbrella-shaped head with a linear-shape tail. The pressure in the liquid and the shape of penetration orifice affects the velocity

of the liquid spurt. The relative velocity of liquid spurt decreases in inverse proportion with the increase of the fragment impact velocity. The

velocity of the liquid spurt fluctuates in the motivation. The velocity of the liquid spurt decreases and the location of the inflection point of the

velocity can be closer to the penetration orifice with the increase of the number of spurts.
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(a) Schematic setup of the experiment
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(b) Actual setup of the experiment
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Fig.1 Experimental setup
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(a) Steel cylindrical container
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Fig.2 Schematic of the design of steel cylindrical container

and the distribution of holes
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(a) Schematic of installation
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Fig.3 Installation of the transparent container
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Fig.4 Process of fragment penetrated the transparent

container and liquid spurt(u, =988 m/s)
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Tab.2 Relationship of time between cavity oscillation and liquid spurt
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(a) u, =561 m/s (b) uy= 718 m/s
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Fig.6 Liquid spurt at the penetration orifice of front panel
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Fig.7 Liquid spurt at the penetration orifice of back panel
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Tab.3 The pressure peak, shape of the penetration orifices and the initial velocity of liquid spurt
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Fig.9 Velocity of liquid spurt versus

displacement of front panel
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