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Experimental Study of the Low —speed Vertical Water Entry
Process of Oblique Head Projectile

TANG Chuchun' HUANG Zhengui' CHEN Zhihua' LUO Yuchuan'®> GUO Zeqing'
(1. National Key Laboratory of Transient Physics Nanjing University of Science and Technology Nanjing 210094
Jiangsu China; 2. Aerospace Power Measurement and Control Technology Research Institute Xian 710025 Shaanxi China)

Abstract: In order to study the water entry ballistic characteristics of non-axisymmetric head-type projec—
tiles the effect of chamfered angle size on the cavitation and ballistic characteristics of water entry under
the condition of low speed vertical water entry was investigated based on the high-speed photography and
the different oblique contrast experiments of low—velocity head-type projectiles in the process of low-speed
vertical water entry were made to obtain the influence of oblique angle on cavitation velocity and pitch
angle of projectile with the head of slope-intercept body. The experimental results show that the slant
body warhead with small chamfered angle may not be able to produce the envelope-cavitation when ente—
ring water and there is no tail hitting on the cavitation wall either; the water-entry time of the tail hitting
on the cavitation wall is independent of the inlet velocity; the greater the oblique angle is the more the
projectile body is inclined obviously. The variation of pitch angle of projectile body at 5° chamfered angle
is the least and relatively the most stable; the larger the chamfered angle is the faster the water-entry ve—
locity decays.
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. . Fig.1 Schematic diagram of experimental setup
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Fig.2 Parameter diagram of projectile model
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Fig.3 Water-entry attitudes and cavitation shapes of projectile
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Fig.4 Water-entry attitudes and cavitation shapes of

projectile at various moments under Condition 2
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Fig.5 Water-entry attitudes and cavitation shapes of

projectile at various moments under Condition 3
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Fig.6 Change curves of pitch angle
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Fig.7 Change curves of water-entry velocity
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