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Fig. 1 Photograph for trajectory gun, bullet and pellet
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t=6.667 ms

t=8.000 ms t=9.333 ms t=10.667 ms t=12.000 ms
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Fig. 3 Developing process of the cavity of a sphere pellet entering water

at the initial velocity of 303.4 m/s. the oblique angle of 30°
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Fig. 4 Cavity of the sphere pellet entering water Fig. 5 Cavity of the sphere pellet entering water
at the oblique angle of 0° at the oblique angle of 60°
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(a) v,=401.7 m/s, t=0.66 ms (b) v,=246.9 m/s, t=1.22 ms (¢) v,=137.9 m/s, t=2.33 ms
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Fig. 6 Comparison of the cavities of the sphere pellets entering water

at the different initial velocities ,the oblique angle of 60°
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(a) Sphere pellet  v,=303.4 m/s, 0=60; t=10 ms (b) General pistol pellet ~ v,=303.4 m/s, =60 t=10 ms
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Fig. 8 Comparison of the cavities and the initial ballistic trajectory between the sphere and general pistol pellets

(a) Sphere pellet  v,=303.4 m/s, 6=30; t=9.333 ms (b) General pistol pellet  v,=303.4 m/s, 0=30. t=9.333 ms
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Fig. 9 Comparison of the cavities between the sphere and general pistol pellets entering water at 30°

(a) Sphere pellet  v,=303.4 m/s, 0=45; t=9.333 ms (b) General pistol pellet ~ v,=303.4 m/s, 6=45" t=9.333 ms
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Fig. 10 Comparison of the cavities between the sphere and general pistol pellets entering water at 45°
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Fig. 11 Velocity attenuation for sphere pellets Fig. 12 Velocity attenuation for sphere pellets
at three initial velocities at three oblique angles
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for the sphere and pistol pellets
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Fig. 14 Experimental and calculated velocity attenuation

for sphere pellets in water
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(a) Sphere pellet  v,=303.4 m/s, 6=45" (b) General pistol pellet ~ v,=303.4 m/s, 0=45
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Fig. 17 Comparision of the ballistic trajectories between the sphere and general pistol pellets in water
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Experimental study on the penetration law
for a rotating pellet entering water

GU Jian-nong'" . ZHANG Zhi hong! » FAN Wujic?
(1. Science College , Naval University of Engineering , Wuhan 430033, Hubei, China;
2. The 212th Research Institute, Xi’an 710065, Shaanxi, China)

Abstract: To create a mathematical model for the hydro-ballistic trajectory of high speed pellet ente-
ring water, the hydro-ballistic trajectory and cavity of sphere and pistol pellets entering water at three
oblique angles and six velocities have been experimentally studied using a high-speed digital video re-
corder. The experimental results show that the shape of the pellet has significent influence on the
hydro-trajectory stability. The hydro-ballistic trajectory of the sphere pellet obliquely entering water
is more stable than that of the general pistol pellet. The initial cavity, ballistic trajectory and velocity
attenuation of the sphere pellets are similar at different water-entry angles and initial velocities. The
velocity of pellet in water decreases very quickly, and the attenuation is similar for both of the sphere
and pistol pellets. A calculation model is proposed to predict the velocity attenuation of the pellet.
Calculated results are in good agreement with the experimental.

Key words: fluid mechanics; calculation model; high-speed video recorder; pellet; cavity; hydro-bal-

listic trajectory
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