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Experimental study on the influence of aircraft with asymmetric
head shape on the air bubble and ballistic characteristics

HUA Yang, SHI Yao, PAN Guang, HUANG Qiao-gao

(School of Marine Science and Technlogy, Northwestern Polytechnical University, Xi'an, Shaanxi 710072,
China)
(Key Laboratory of Unmanned Underwater Vehicle Technology, Northwest Polytechnic University, Xi'an,

Shaanxi, 710072. Email: shivao@nwpu.cdu.cn)

Abstract: The main research work of this paper is to study the influence of asymmetric isomeric
head shape on the inflow cavitation and ballistic characteristics of the vehicle. By carrying out
the impact tests of different head shapes, the formation and evolution mechanism of the inflow
cavitation and the variation characteristics of the inflow trajectory are revealed in the range of
Froude number 62-322. High-speed photography was used to study the trajectory and the
evolution process of the water-entry cavitation of three types of aircraft with different tangential
angles of 35°, 40°and 45°under the same tangential distance at different impact velocities of 5-12
m/s and at different impact angles of 60°, 70°, 80°and 90°. The results show that the trajectory of
the vehicle with asymmetric isomeric head has a large deflection after entering the water. The
deflection range is mainly related to the head shape of the vehicle, the angle of entering the water
and the velocity of entering the water. Under the same water entry angle and velocity, the
trajectory deflection of the vehicle with smaller head tangent angle is more significant; under
different experimental conditions, the attitude angle of the vehicle follows the parabolic law of
change with time; the asymmetric heterogeneous head with different tangent angles has different
cavitation ability in the water entry zone, the smaller the tangent angle, the stronger the cavitation
ability; at the same water entry angle and water entry velocity, the head has different cavitation
ability in the water entry zone; and at the same water entry angle and water entry velocity, the
head has different cavitation ability. The smaller the tangential angle, the larger the diameter of
the opening cavity formed when the vehicle obliquely enters the water; the different angle of the
asymmetric isomeric head-shaped vehicle has different stability of the cavitation entering the
water. The smaller the tangential angle, the worse the stability of the cavitation entering the water,
and the easier the cavitation collapses.

Key words: Asymmetric head; water entry; cavitation; trajectory; experimental study
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