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Medium Movement of “Water Drift” Aerial-Aquatic Vehicle
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Abstract: Based on the “water drift” aerial-aquatic vehicle, this paper used AUTODYN to

&

establish the water entry model of the “water drift” aerial-aquatic vehicle with different water
entry angles and speeds. Through the analysis, the influence of the water entry angle, the water
entry speed on the water outlet angle, the speed and the trajectory were obtained. These results
effectively verified the possibility of the realization of the “water drift” warhead function. The re-
sults show that with the same water entry speed, the vehicle’s water outlet angle increases with
the increase of the water entry angle. and with the same water entry angle, the vehicle’s water

outlet angle increases with the increase of water entry velocity.
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Fig. 1 Simulation model of the “water

drifting” aerial-aquatic vehicle
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Fig. 2 Diagram of “water floating”

aerial-aquatic vehicle entering water
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Tab. 1 Water entry angle and speed of

“water drifting” aerial-aquatic vehicle

AIKF /() AR/ (m/s)

100
9 200
300

100
12 200
300

100
15 200
300

B3 “KEX BARMITENKRBFERERTEE
Fig. 3 The flow field of the “water drifting” aerial-aquatic

vehicle penetrating into water
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Fig. 4 Grid of aerial-aquatic vehicle and water
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Tab. 2 SHOCK equation of state parameters of the aerial-

aquatic vehicle body material

R 00/ (g/cm?) co/(m/s) r A
AL 7039 2.77 5328 2 1.3
STEEL S-7 7.75 4569 2.2 1.5
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Tab.3 Johnson-Cook strength model parameters for

aerial-aquatic vehicle body materials

YUl /
R G L A/GPa B/GPa n C
AL 7039 27.6 0. 337 0. 343 0. 41 0.01
STEEL S-7 81.8 1.53 0.477 0.18 0.012
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Fig. 5 Displacement and velocity of the flat head cylinder

2 HEROW

X 5 A TR A AT R A A K 100 m/s. 200 m/s
300 m/s, AZKMEER 9°, 12°F1 157§ B T iz
st A AR KA BT T .

2.1 RS
Bl 6 M AIKHEE 300 m/s, AJKFEE 1571l

TTIRTE = de 23 ) g A KB, B R A K2 i
ST AKESL ., SWIE M S W B, T

PASE 5 A THD IR AT R TR T 5 KR ik T AR
[ B v BRAS TR] 3 8 A A0 AT 1 1 38 4 O A
JRRL BB RE A — FE . B O X FR B 2. A AT R
N SR A AU A R T R, I AR A 2
FE R Ty AT A 1) . AT R AR
B K S . IR AT LR B, AT A 3 R

KA NS A, MR AL 7 A AN Y T AR AT
PRORFR VA, By Ik AE B EE ) 2 2 A o
B 7 MAKEE 300 m/s, AKMAE SHIMIT
0.5 ms 1 ms 1.5 ms
2 ms 2.3 ms
Bl 6 AKEE 300 m/s, NKFE 15°
AT i = 4 == 18] N K B 35

Fig. 6 Trajectory of the aerial-aquatic vehicle with water

entry speed of 300 m/s and angle of 15°
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Fig. 7 Trajectory of the aerial-aquatic vehicle with water

entry speed of 300 m/s and angle of 9°
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Fig. 8 Trajectory of the aerial-aquatic vehicle with water

entry speed of 10 m/s and angle of 15°
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Fig. 10 Z-direction velocity component of the vehicle
with a water entry angle of 9° and a water

entry velocity of 100 m/s
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Tab. 5 The starting time of leaving water and the time of
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Fig. 9 Trajectories of aerial-aquatic vehicle
in nine working conditions
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Tab. 4 The depth and distance of the aerial-
aquatic vehicle after left water
ATK B/ H kK7
AIKFH /() ARG/
(m/s) e PE S /mm
100 48. 3 413.1
9 200 54.3 437.5
300 60.9 458. 7
100 48.7 436. 4
12 200 72.4 526. 4
300 72.5 531.9
100 63. 4 500. 3
15 200 82.2 574.2
300 85.3 596. 9

left water
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A S/ Aé;f %Egii K 2] /s
100 3.0 5.6
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100 3.3 6.1
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300 1.2 2.2
100 3.6 6. 4
15 200 1.9 4.1
300 1.3 2.3
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Tab. 6 Velocity difference of the aerial-aquatic vehicle in

nine working conditions

Ik S/ AJKHRBE/  HoKEBEE/ AOK#EZE A
(m/s) (m/s) fi/(m/s) i/ %
100 90. 9 9.1 9.1
9 200 180. 0 20. 0 10.0
300 268. 8 31.2 10. 4
100 86.7 13.3 13.3
12 200 172.3 27.7 13.9
300 255.6 44. 4 14. 8
100 82.7 17.3 17.3
15 200 163. 7 36. 3 18. 2
300 243.7 56. 3 18. 8
8 ms
s
——9~100 m/s
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Fig. 11 The velocity of the aerial-aquatic vehicle at a
water entry velocity of 100 m/s
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Fig. 12 The velocity of the aerial-aquatic vehicle at a

water entry velocity of 200 m/s
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Fig. 13 The velocity of the aerial-aquatic vehicle at a

water entry velocity of 300 m/s
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Fig. 14 The velocity of aerial-aquatic vehicle in

nine working conditions
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Fig. 15 The pitch angle curve of the aerial-aquatic

vehicle at a water entry angle of 9°
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Fig. 16 The pitch angle curve of the aerial-aquatic vehicle
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at a water entry angle of 12°
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Fig. 17 The pitch angle curve of the aerial-aquatic vehicle

at a water entry angle of 15°
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Fig. 18 The pitch angle curve of the aerial-aquatic vehicle

at a water entry velocity of 100 m/s
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Fig. 19 The pitch angle curve of the aerial-aquatic vehicle

at a water entry velocity of 200 m/s
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Fig. 20 The pitch angle curve of the aerial-aquatic vehicle

at a water entry velocity of 300 m/s
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Tab.7 Water outlet angle
ak/er EE g oy VAR
(m/s) 241/ ()

100 9.26 0.26

9 200 10. 50 1.50

300 11. 24 2.24

100 12. 28 0.28

12 200 13. 84 1. 84

300 14.56 2.56

100 15. 38 0.38

15 200 17.72 2.72

300 18.71 3.71
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Fig. 21 Curve of outlet water angle of aerial-aquatic

vehicle with different water entry speed
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Fig. 22 Curve of outlet water angle of aerial-aquatic vehicle
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