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Damage Effectiveness Analysis of Linear Warhead to Missile Target
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ABSTRACT: To explore the damage effectiveness of the linear warhead on missile targets, ef-
fects of the fragment arrangement and explosive material types of linear warheads on the distribu-
tion of the fragment power field were studied by simulative calculation. Furthermore, the influ-
ence of fragment landing posture on the equivalent target of the missile compartment was ana—
lyzed. Thereby, limiting velocities of penetration into target plates of different thickness were ob-
tained, and damage degree of the overall as well as compartments of the missile were defined.
Additionally, the damage effectiveness of linear warheads on missile targets under various inter—
ception conditions was explored. Results showed that during missile—target engagements, changes
of the warhead’s pitch angle primarily affect the axial position of the fragment field on impact
with the missile, variations of the yaw angle of the warhead influence the direction of the frag—
ment focus zone, and the distance between the missile and the target mainly affects the density of
fragments near the missile target.
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Fig. 1 Coordinates of the fragment layout
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Fig.2 Schematic diagram of circumferential landing
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Fig. 3 Schematic diagram of axial landing points of

fragments
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Fig. 4 Linear warhead model
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Fig. 5 Fragment dispersions at different uniform

angles at 600 ps after warhead explosion
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Tab.1 Basic parameters of RDX/Al material model

R4 p/ (geem™) D/ (m-s™") P /GPa A/GPa B/GPa R, R, ® E,/GPa
RDX/Al 1.823 8058 31.5 752 12 4.4 1.3 0.33 12.8

TNT 1.583 6 880 19.4 307 3.898 4485  0.79 0.3 6.968 4
LX-19 1.92 9104 43 1 596.65 177.41 6.5 2.7 0.55 11.33

T p WL DARE; Po i C- RS EcKEZSNGE.



2024 4

BREE, A BB R XTS5 H AR S g A 29

R2 WRSREVHAERELSH
Tab.2 Basic parameters of fragments and end cap

material models

#: p/ (geem™®) E/GPa  o0o/MPa v E./GPa
W 7.89 206.9 724 0.3 28
it 7.8 211 235 0.284 0.33

o p NEE; ENBERER; oo MERN H1; o HiN
AL ECHYIZRELG:

S 3 50 500 pus I 455 — A B F 2658 A1 45 4 B

B R AR R, MR T AE 23 U A R
L g, JE a4 S AT LA B R A AR

A A AE BB SE 3 6 moam Ab PR R | 1Y VK S5 4
1, WE6RTN,

kR BN Y SR I N

(a) A fl5.94° (b) ¥AifIH13.14°

(¢ HAiifa916.06° (D IAifiN18.77°
6 FRHFANNBRESFLER
Fig. 6 Fragment landing point perforations at different

uniform angles
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Fig. 7 Fragment dispersion of TNT charge
HE/ (msD

ll 747

1 604
1462
' 1248
y 1177
I 1034

- - - ) . . T o
v o - .o s RS Ve s W

o o o~ - -~ - “« N

v o e ¢ [ w * N W

B8 RDX/AIZZHE AW A CRIFR
Fig. 8 Fragment dispersion of RDX/AI charge
HWE/ (msh
Il 801
1636
11471

i

il 307

e w v ~ - v o -

mea = we X3 .o s  ww aven
mom R o e i P e @@ gea

oL o e ?10
el T B T R T 978

9 LX-19%RZEEMEIH A CHFR
Fig. 9 Fragment dispersion of LX-19 charge
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Fig. 10 Construction process of the equivalent target
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Tab.3 Basic parameters of 2A12 aluminum alloy

material model and state equation

(5.6';73) E/GPd U'O/MPa FS/cm (m(i'iq) Sl GAMAO

2.73 265 295 0.6 5240 14 197
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Tab.4 Limiting velocities of penetration into target
plates of different thickness at different incidence angles

and landing postures

LI -NS A/ AR | BRI - AR/ 2R
COO-SERERE/ /| COO-SERERE/  WE/
mm (m-s™) mm (m-s™")

A-0-10 500 B-45-10 540
A-0-15 800 B-45-15 780
A-0-20 1 050 B-45-20 1 050
A-30-10 650 B-60-10 730
A-30-15 920 B-60-15 1150
A-30-20 1300 B-60-20 1 600
A-45-10 800 C-0-10 600
A-45-15 1150 C-0-15 950
A-45-20 1 800 C-0-20 1300
A-60-10 1180 C-30-10 780
A-60-15 2200 C-30-15 1250
A-60-20 — C-30-20 1 800
B-0-10 350 C-45-10 1100
B-0-15 520 C-45-15 1950
B-0-20 610 C-45-20 2 650
B-30-10 400 C-60-10 1750
B-30-15 580 C-60-15 —
B-30-20 770 C-60-20 —
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Tab.5 Amount of fragments required for damage on

different compartments of anti-radiation missile "
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Tab. 6 Amount of fragments required for different

damage levels of different missile compartments
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Tab.7 Relationship between the overall damage degree

of the missile and each cabin segment
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Fig. 13 Distributions of missile targets and warheads
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Tab. 8 Position and attitude parameter settings of

warhead under different operating conditions

IO HHEEEE/m  AEA/COD WATA/C O
1 3 0 0
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4 6 0 0
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Tab.9 Amount of hit fragments and damage degrees of

each missile compartment under operating conditions 1, 2,

and 3
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Tab. 10 Damage probabilities of missile targets under

operating conditions 1, 2, and 3
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Fig. 14 Missile-target intersections and damages under

different operating conditions
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Tab. 11 Amount of hit fragments and damage degrees of

each missile compartment under operating conditions 4, 5,

and 6
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Tab. 12 Damage probabilities of missile targets under

operating conditions 4, 5, and 6
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Tab. 13 Amount of hit fragments and the damage degree

of each missile compartment under operating condition 7
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Tab. 14 Damage probability of missile targets under

operating condition 7
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Fig. 15 Missile-target intersection and damage under

operating condition 7
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