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Fig.1 Structure sketches of the new cone-shaped liner
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Fig.2 The geometry model of the warhead

explosive liner air
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Fig.3 The geometry model of the whole structure
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Table 1 Parameters of explosion
materials D/km - s~ po/g - cm™? pc,/GPa A/GPa B/GPa R, R, €y ®
RHT-901 7.980 1.717 29.5 524.23 7.678 4.2 1.1 8.5 0.34

Note: D,detonation velocity; p,,mass density; p.,,Chapman-jougetpressure; A,B,R, R, ,w,coefficient; e, ,specific internal energy.

%2 Steinberg A< #1382 g

Table 2 Computational parameters of Steinberg constitutive equation

materials G,/GPa

b/s* - kg™*?  b'/s? - kg™ h

f A/g - mol ™! Tino /K 0o/GPa vy,

red copper 47.7 2.83 2.83

3.77E-4

0.001 63.55 1356 0.12 2.02

Note: G, ,basic shearmodulus; b,h,f,y, ,coefficients; o, ,b ,materials constants; A,molemass; T,ambient temperature.

a. The finite-element model of the whole structure

#3 AEWIHSEY
Table 3 Computational parameters of air model

A C/m-s™! Ey/k) - cm™? v,

1. 25E-3 394 0 1

po/g + cm”

Note: p, mass density; C,sound velocity; E,, initial internal energy;

V, ,initial relative volume.
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b. The finite-element model of the warhead
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Fig.4 Finite-element model
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Fig.5 Results of the numerical simulation
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Table 4 Jet velocity of metallic jet and slug

half a wedge/(°) 15 25 35 45 55 67.5
locity of metallic jet
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Table 5 Jet velocity of different half a wedge

velocity of metallic jet velocity of slug

amount of wedge ]

/m s /m-s”
2 1335 203

1293 240

1208 266
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Table 6 Jet velocity of different liner thickness

d/mm 1.5 2 2.5

Vy/m s 4537 4208 3676
V,/m s 6216 5594 4928
V,/V, 1.37 1.33 1.34

Note: d is liner thickness, V; is the initial jet velocity, V, is the secondary

jet velocity.

At

www. energetic-materials. org. cn



A X R AR 24 R B B 5

583

M 6 W LAHNE T B0 46 S i A 0O R A
S T0 IR R ST AL 10 R S A 24 TR EERE JEL 1) 1 o )
177 L 38 2o R SR B S I 38 B8 Lb — I SR G It ik
JEIRE T 33% L

T

(1) FEHEIR 24 70 55 A — W3 B A A 56 37 o L
—WRIC RGP T 33% L |

(2) PHM o PHL 20° ~35° 8 A B,

(3) 75 H A 25+ 2 BOH TR) s, 2 A TR 2 0 2 S g
(1% St I 8 R 0 A 50T RN T D/ o 224 5 R 24 A
SELAAECR 3 B R R T

SE
(1] R RAERGFRHMSHBOTSMMBIEID]. Kik: KiE
BT K2£,2010.

ZHU Jian-qiao. Parametric designand applied researchon the
shells used to penetrating the walls[ D]. Dalian: Dalian Univer-

sity of Technology,2010.

TR, EAEAE AR, R R 248 B N U AR 1R - o 4K
fECBEIL)]. 0 9 24 ,2010,30, 99 —102.

FAN Chen-yang, WANG Zhi-jun, WU Guo-dong. Numerical

simulation on jet formation and projectile into concrete target of a

[2

[

new star shaped liner[ J]. Journal of Projectiles,Rockets, Missiles
and Guidance,2010,30: 99 —102.
[3] EEE, RER. —Fpr 88 AR 25 8 508 B 56 I iS008 155 40
[J]. EI.%4%,2007,28. 1397 - 1400.
WANG Zhi-jun,WU Guo-dong. Numerical simulation on jet for-
mation of a new star shaped liner[J]. Acta Armamentarii,2007 ,
28. 1397 -1400.
TR BT, R AR B, A R T 2Okt SR BB SR U B W) 11 B A
HMTE[)]. SHEM R, 2008,16(4) : 415 -419.
ZHANG Hui-suo, ZHAO Han-dong, HUANG Yan-ping, et al.

Numerical simulation of effect of ignition ways on shaped charge

—
IS
faat

jet[J]. Chinese Journal of Energetic Materials ( Hanneng Cail-

ia0) ,2008,16(4) : 415 —419.

R T2 B N R B E KR CF ) [IMTL dbat: [ B Tl

4t ,1979 . 84 —123.

(6] ZHE I 3ET) , B IE. ANSYS 11.0/LS-DYNA JEAlli # it 5 T
TR M. Jbnt: i E K HK A, 2008.

[5

[

Effects of Star Shaped Liner of Different Half a Wedge on Jet Formation

YAO Zhi-hua'>, WANG Zhi-jun', LI De-zhan’

(1. School of Mechatronic Engineering, North University of China, Taiyuan 030051, China; 2. Airfeild Technology Test Center of Airforce, Jining 272000, China)

Abstract; In order to study the effects of the star-shaped liner of differently half wedges(15°,25°,35°,45°,55°,67.5°) on jet formation,
the LS-DYNA software was used to perform numerical simulation on the process that a structure of the new star-shaped liner forms jet,
analyzing the forming process and the effects on forming and jet velocity of the differently half wedges of star shaped liners. Results show
that the velocity of second-gathering jet which the star shaped liner forms increases by 33% ,compared with the initial jet. The half
wedges are suitable for 20° ~35°. The penetration performance of jet is better when the number of wedge is 3.
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