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Modeling and Simulation Analysis on Associated Body Motion of
Underwater Vehicle Touching Net
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Abstract In order to prevent surface ships from attacks by underwater vehicles and improve the defense and
survivability of ships, launching intercept nets behind the wake of ships according to the attack characteristics of
wake homing underwater vehicles is one of the direct and effective countermeasures. On the purpose of deeply
understanding the kinetic characteristics of associated body of underwater vehicles touching the net, this paper
obtains the motion states change law of the associated bodies of underwater vehicles touching the net at different
touching positions by establishing the motion simulation model of the associated body of underwater vehicles
touching the net. The results show that: 1) after the underwater vehicle touching the net, the speed gradually
decreases and finally tends to be stable, and the value of stable speed is basically irrelevant to the net touching
position and the mass of the associated body; 2) the variation relation between the speed of counterweight and time is
that it first increases rapidly and then decreases gradually. The simulation results provide certain reference value for
the design and research of anti-underwater vehicle interception network.
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Fig.1 Schematic diagram of an underwater vehicle
touching net
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Fig.2 Simplified structure diagram of associated body
motion of an underwater vehicle touching net
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Fig.4 Mechanism program of flexible wire body
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Table 1 Initial parameters
PUSES Ll L KA Bt kg WRBm e Em SRR/ B R TN YR EE/ (m/s)

[12.50-7.5]
K AAT IR [50-5] 1 600 1.6 0.25 0.223 0.1 7 000 25
[20 0 —10]
IR 1 [000] 6 0.1 0.3 0.28 0.6
T 2 [250 0] 6 0.1 0.3 0.28 0.6
FLEE 1 [00-15] 25 0.005 0.11 0.038 0.1
fiLHE 2 [250-15] 50 0.008 0.124 0.048 3 0.4

. 5-7 oo K FHUATIRTEN & 1 s, FE 1S

4E
3 TRERRSH VR 2 MY EE BT K R AT R R
KFWATIRTERLE 1 e, (FESRME B, 6 3s GBRTRE, 48 5mis, vt



- 154 - HFEFH KT LG % 5%

B 35
25 730 Yl

5 KT ARAT Al 90 == (8] 32 B #h 2%
Fig.5 Space motion curve of an underwater vehicle
touching net
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Fig.6 Variation curve of speed and acceleration of an
underwater vehicle with time
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Fig.7 Variation curve of float distance with time
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Fig.8 Space motion curve of underwater vehicle
touching net

30
5 P R .
| , i '
Yoo : :
~ 20f-=%--- e demee- Lomeeen Leenen -
E ‘l\‘ll : : ‘
g \ : :
o ] I EEEEEE! BEEES .
E\ : :
B R A —
e
5 H R ]
0 1 2 3 4 5
t/s
(@) KR RLAT VA3 Bl TR) 1) AR G 7R
10
0 -- ‘}g’*’““f;ﬁﬁﬂmwdzw:ﬂ
e !'L\ »,n"‘
&
E10p ool
3 " I
E“J H il
I I — — i
i .
=30

0 1 2 3 4 5
/:
(b) A LT P I R e ) 4 3
9 KTHITIREE. IEERATE TR

Fig.9 Speed and acceleration of underwater vehicle
changing with time
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Fig.10 Variation curve of float distance with time
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Fig.12 Variation curve of speed and acceleration of an
underwater vehicle with time
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Fig.13 Variation curve of float distance with time

2) e H 4 R O P [ AR A O AR O Sl i
K, Bk, SECE 1AL, B 2 R E
INARAE , ELBCEE 2 A3 -5 0 o R i 5 901 R ] I g
THCHE 1o JPHr RN . BCE 1 SR 2 MR
A H/NRK R R, AR — S S, 5
TORFFHEEE , B, B 1 7Rz gl # b 32K AR
A Sh AP AAR T HCE 2, B DA 2 5 0 B
PR R B

3) MRAEOF ELA R AT, KR AT Al R )
] SCHRAR L ) — i e 250z 3l o X AR BOK N AT 1A



- 156 - FHEEGKT LS %5 %

377 0] Ry TE AR B R OY Bl TS 2 T AR T
], B LT LS R IF AR S8 AR SRR K 528 3
A, A E R ST et

4 HRIE

AR S i N7 KR AT A fik I O BB s 7 iz
SRRL, 333 7K AT PRTEA [R] fik 4 437 R S Bk
RAYIE SRS . S5 R/RRM: 1) KT AT
PR i, BT, R TRE, R
JEE B DR /N5 i 0 o7 " T O BB AR B i S AR TG OG5 2)
PC B 14 T J3E B T[] A T 5 28 O Je i g K, oz i
WA o 5 L 45 SR X R AE SR T AT A 42 A R i -
FRAA—ENSEHE L,

£ % 3Lk

[1] FRM, 5eXW, PA%4Te. fied:gn BATEIE S5 pi ik R
THFE AT, AR F TR, 2021, 41 (10): 14, 11,

[2] BREH. BEF-FRAK T By B B A8 s i X SR A R[], 4K
TS K R, 2019, 2 (1): 1-3.

[3] &Ik, Eot, EAELE, 5. KT Mk R i 3
055 IR, KO SRR, 2021, 46 (9):

(4]

(3]

(6]

[10]

[11]

[12]

[13]

100-104.

BRALZE. [ A B R AR (DY) fa TR B R 4
AR B S 5 R 1 (0], TR SRR, 2013, 32
(5): 439-444

#J6. MATLAB 5% # RGi05 Bk M]. J6aT:
btz MR K= AL, 2016.

T A IS R IF s S S AT, T
izFie, 2010, 31 (5): 1289-1296.

e, B RAESKHIMER T M3 %05 5
W[, BS54, 2010, 29( 10 ): 1334-1337.
MK, 2S48 R G530 1855 [D]. Kb H
Bkt AR K2, 2010.

2. S4B G Bl ) R I A LA ST [D].
Kib: EFRER AR, 2007.

OB HEJT B W KR G B D) =4 AT S AR
fk[D]. K¥: MR K%, 2012.

WM. RERIKTEI =G ERRD]. A
H, 2012, 29 (12): 66-70

FEHF. H Dirac f75 £AMAE H hBUS R 07
] 55k, 2005, 27 (1): 76-78.

BRiG. BUS RN REEBRD]. b Tk
Bisedi, 1999, 17 (1): 75-80

(RIEHE: FRH



