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Fig. 1 Sketches of impact experimental set-up
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Fig. 2 Sketches of projectile dimensions
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Fig. 3 Water entry process of flat-nosed projectile at the velocity of 95.4 m/s
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Fig. 4 Water entry process of truncated-ogival projectile (¢=3) at the Velocny of 113.6 m/s
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Fig. 5 Water entry processes of ogival projectiles

2.2 HERNIKGEKR R R A

1T Sk SR AE K s AT ke, DR AR S HT i A T8 S ACTE K b i s L A . AR AR 2 36 v 4
A R I 0] [0] B LA R 5 0 A 7K v 9 07 5 gl AR 72 oy 00 R R ) DA B AR A% 1 AR AR, T 6
Ca) A ST S JEE 70 5 Ol 75, 4 118, 8 Rl 142. 7 m/s I 3 JEE 50 i 5 NF 1) 1) 5 2% L P& 6 () Sy IO 38 A 7 7K
LA SIS T B R . NIRRT LUFE Y A [ 3802 T A TR 55 PR AR B0 17 A0 B ) o 32 Ul e 1 (]
SR A) T RE B AC 7 7K R R S BB

; ; ' ‘ T
W v,=75.4 m/ W v=754m/s | i
140f & P ’ 500F ‘ : 5 AAA 00°
A i O v=1188ms | O v=l188mss AB 000
120 o A CA 0,=142.7 m/s a00k A v=l427mis AAoéo
; ‘ A o%
~ ]00-""0"'A" """""""""""""""""""""""""""""""""""""" =] AAOO.. "
3 300F : : -]
g o A £ AB0° "
= 80 (o) A : 8 ! oo I.
SR . o YN0 \SFRNS S SRS S I W= g M ]
| : | 200, 20 u {
Cfa | 40 o m of i
AO i
60 - ,om™
Q- i
40 O-f
S R S S S S A R 1

t/ms
& 6 Ca) AN [ 4] 328 J8E T 1 Sk T g 3 B2 0 5 I ) O R & 6 (b)) 4) 3 BE R B AR AL RS 5 I ) O R
Fig. 6(a) Velocity attenuations of flat-nosed projectile Fig. 6(b) Penetration distance of flat-nosed projectile
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Fig. 7(a) Comparison between experiments Fig. 7(b) Comparison between experiments and analytical
and analytical calculation calculation for penetration distance
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Fig. 8 Comparison of the cavity model with the experimental data
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Experimental investigations on behaviors

of projectile high-speed water entry”

ZHANG Wei, GUO Zi-tao, XIAO Xin-ke, WANG Cong
(Hypervelocity Im pact Research Center , Harbin Institute of Technology ,
Harbin 150001, Heilongjiang, China)

Abstract: Water-entry experiments were conducted in the velocity range 35~160 m/s for the projec-
tiles of the three different geometries including flat nose, truncated-ogival nose and ogival nose. A
digital high-speed camera was used to record the detailed processes of water entry and cavity expansion
and obtain the hydro-ballistic trajectories and cavity shapes in the early stages of water entry for the
projectiles of the three different geometries. And the effects of the nose shapes on the hydro-ballistic
stabilities were compared among the projectiles of the three different geometries. Comparisons indi-
cate that the flat nose projectile has good hydro-ballistic stability in the water, the truncated-ogival
nose projectile will deflect in the late stage of water entry which is resulted from the deflecting force
on the projectile nose, by contrary, the ogival nose projectile will deflect in the early stage of water
entry which has the worst stability. By considering the cavitation number was a velocity-dependent
factor, a modified mathematical model was proposed to predict the velocity attenuation of cylindrical
projectiles and a cavity dimension model was presented based on the energy conservation. The calcula-
tions are in good agreement with the experimental results.

Key words: fluid mechanics; hydro-ballistic stability; velocity attenuation; high-speed water entry;

cavity shapes
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