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Research on Influence Law of Missile Launching Dynamics
Based on Motion Characteristics of Ship Platform
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Abstract: Ship-based missiles are the main combat weapon for ships, and are the most important means for
ships to attack and defend against enemy targets. In order to meet the requirements of the guidance system, the
missile outlet parameters must be controlled within a certain range during the launching process. The outlet
parameters of ship-based missiles depend not only on the motion state of the missile itself, but also on the
characteristics of the ship's motion. This paper simulated and analyzed the vertical launch process of ship-based
missiles under high sea conditions and studied the influence of ship's rocking motion characteristics on missile
launching parameters. This paper provides reference value for the research of shipborne missile vertical launch
technology.
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Figure 1. Ship motion coordinate system
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Figure 2. Curve of ship roll and pitch Figure 3. Curve of ship heavy
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Figure 4. Displacement response curve of the center point A at the bottom of the launch module
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Figure S. Motion curve (displacement, velocity, acceleration) at the center point A at the bottom of the launching module
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Table 1. The range of the main kinematic parameters of the launching module's motion
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Figure 6. Missile launching model

6. FHLSHRE

3 oHrite
3.1 HE I RS

K AT AR IE S R X S A S E S A, (5 LOUALL IRy, JLRE 4 B L. £
KT/, K& HHEBIEHBONE T Lo S, NEMWAE, BRHEGIIT RSk R, T
UL 2 s

(@) i a5l M FE A AR I FE XS R S 8 AR AT it 7, A5 e R e A BE A A T B AR (.
HEHERD, R case 1.1), B #4172 4L o

(b) B case 1.1 THUAFEL THL, 43 K77 m1EEn (2 ANJ5 D 3B 7 AP 3 SRR S H A 1 1
L, W 5N T 111 BTk B AR e BT H 1 S B ) 5 o

Table 1. Calculation case

® 2. WEIRGH

e LHks T U &
1 Case 1 S HT L E R AR AL

1.1 Case 1.1 PRIETH 0 (-18°~+18°~-18°), o H 0 RFHH; do=1° 73
2 Case 2 Pa I ST

2.1 Case_2.1 PEIETH 0 (-18°~+18°~-18°) ;Vy (-1~+Im/s) dv=0.1m/s 803
23 Case_2.2 PRPET 0 (-18°~+18°~-18°) ;Vx (-1~+1m/s) dv=0.1m/s 803
23 Case_2.3 IR T 0 (-18°~+18°~-18°) ;Vz (-8~+8m/s) dv=Ilm/s 1241

HT LR, AHE RS AT AR, F53 3T MATLAB i ] LS-dyna /£ DOS 135~ H 311
Hirgl,

INFATS Conference in Chongging, November 15-16, 2018 217



3.2 R ENN DT

FZHEER 2 Casel.l W& LTI BHE, BaAEBUE N — M2 A (-18° #3h%) 18° ,
BN F-18° ), EBNMEEME AN 1° , S8 MR IEZL AL, $52h R BUE sl f FE R 75 31,
73 P EANE . ARSI A, SR A S ESE 7 Bos CEARIIR T 430 A fE A

FEo NS IR0 FE R iR mATAE R . TREE S IR L)

725

H ] /m

T
=
=g
\\\‘
):4’
7

18 12 6 0 6 12 18 12 6 0 6 12 -18

ML 1

0 Lt L L L L h L L L L L L
8 2 6 0 6 12 18 12 6 0 6 -2 -18

AL

-
'7/\,”““"#\\ /\H
7\/ I | ARy g\“»‘\\ v

AN

| Y

0.1 \1
o8 -1‘8 -1‘2 -é O‘ (; 1‘2 1‘8 1‘2 S‘ 0l -i‘i -1‘2 -1‘8

EAME I

2

15 /\
L “ \
2 A \
E 05 N A
ig 0 ‘\ r/"‘\ /\ /x\‘ “\
HOVARAN G BN
: | | L !
= | M

151 I

I
2 -1‘3 -1‘2 -é O‘ (; 1‘2 1‘5 1‘2 S‘ 0‘ -[; -‘;2 -1‘3

WA 1

327 L L L . L L L L L
-18 12 6 0 6 12 18 12 6 0

6 12 -8
ML I

//“ \\

N

L L L L
8 2 6 0 6 12 18 12 6 0

CEEESRD s

o

WA (WAL s

o

IS

~

L
\\H |
il

nof \
I | \) i
| VAURE
‘m” “‘ \H‘ ||

I I I
6 12 -18
B I

/b L«\J

18 12 -6 0 6 12 18 12 6 0 6 -12 -18

B I

=
i
-

12 18 12 6 0 6 -12 -18
EHME I

Figure 7. Influence of yaw angle on the outlet parameters
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Figure 8. Outlet parameters of the rocking condition (considering the speed change in the Y direction)
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Figure 9. Outlet parameters of the rocking condition (considering the speed change in the X direction)
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Figure 10. Outlet parameters of the rocking condition (considering the speed change in the Z direction)
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