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Fig.1 Structural drawing of the warhead
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Table 1  Material parameters of the tantalum

materials p /g cm™? G/GPa A B n c m T, /K T./K

tantalum 17.4 140 1.05 0.177 0.12 0.0275 1.0 1723 293

Note: p;,mass density of tantalum; A,yield stress constant; B,strain-hardening constant; n,strain-hardening index; C,strain-rating correlation coefficient; m,temper-

ature correlation coefficient; T, ,melting temperature; T ,room temperature.
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Table 2 Computational parameters of torus state equation

materials p,/g - cm™? C/m-s™! S, S, S, G, a E,/ GPa

copper 8.96 4750 3.8 2.74 0.125 1.346 0.34 0.0

Note: p,,mass density of copper; C,sound velocity in the copper; S;,S,,5;,Cy,Grunaisen parameter; a,volume correction factor; Eg,initial energy of unit volume.
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Table 3  Material parameters of the charge

materials D/km -+ s py/g - cm™? P/ GPa A/GPa B/GPa R, R, €y ®

RHT-901 7.98 1.717 29.5 524.23 7.678 4.2 1.1 8.5 0.34

Note: D,detonation velocity; p;,mass density of charge; p ., Chapman-jouget pressure; A, B,R;,R;,w,coefficient; ey, specific internal energy.
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Table 4 Computational parameters of air model

ps/g-cm™’ C/m-s™! Ey/ K -cm™ A

1.25E-3 344 0 1

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

Vj, initial relative volume.
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Table 5 Parameters of EFP and EFP with fins at 240 ps

MODE v/im-s™' L/mm d,/mm
EFP 1289 54 56
EFP with fins 1479 111 42

Note: v,velocity of penetrator; d,,,diameter of penetrator; L, length of penetrator.

(1) R RT3 e LS-DYNA, XA 3C
JIE SR F) 0 S T R R i AR R AT T R A L, 2 24 R R
T BRI ST s R 3R EFP . X 4 P A
AT R B T B R EFP o X S T A R — A Y
20 S Y A T e 8 O R R I R, A
EFP Flil B3 R AR L EFP O Rl R 25 22 [ ) e 48, O
RGBT TAEFT T T 254

(2) w73 EFP B9 K AR L2 EFP RAR LAY 2.75
8, S TRE E B EFP N T 15% o RORFE R T 8
TR A BE T o

S 30k

[1] 5305 0T %, A S BBEARSTOIED]. ®wNS
24, 2005,27(1) : 31.

GUO Mei-fang, FAN Ning-jun, The Study on a Multi mode War-
head and the In initiation Technology[)]. Journal of Detection &
Control, 2005,27 (1) 31.

[2] Steinmann F, Lésch C. Multimode warhead technology studies
[C]//Novbert B,Jerem A,George R. Proceedings of the 21th In-
ternational Symposium on Ballistics. Adelaide, Australia, 2004 :
728 -735.

[3] Baker E L, Daniels A S, Turci J P, et al. Selectable initiation
shaped charges[ C] //Joe C, Dennis O. Proceedings of the 20th

b He M AT 20134 #2145 %24 (253 -256)



256 JALAR T, £

International Symposium on Ballistics. Orlando, Florida, USA, study on a new way to form shaped charge projectiles with fins

2002 589 -596. [J]. Journal of Experimental Mechanics, 2008, 23(5) . 449 -
[4] fsOm X0k 4E. —F 2R BEEM[)]. KL, 2010 454.

(4):1-4. (7] BSCM, BBUESE, R AR AR RS S REEAE)]. @

XIE Wen-hui, LIU Bao-shuan. Study on A Multimode Initiation RO TR 224 (A AARHA I ,2009,10(6) : 548 —552.

Device[ J]. Initiators & Pyrotechnics, 2010(4) : 1 —4. GU Wen-bin, QU Hong-rong, ZHU Ming-jie. Numerical simu-
[5] Z5fh42, FHeny 2= 30Ms, 5. P SIRIB L 2 # s EFP /9 Al 471 lation of jet formation of cylinder-cone shaped charge[J]. Jour-

o)), HE4ESepds, 2011,31(2) : 205 -207. nal of PLA University of science and Technology ( Nature Sci-

LI Wei-bing, WANG Xiao-ming,LlI Wen-bin, et al. Feasibility re- ence Edition) , 2009,10(6) ; 548 —552.

search on the formation of a multimode explosively formed pene- [8] sk&siil, XA, B 2B, 2. AR 5 20 2R BE O 3 52 i i B 0

trator with single-point initiation [ ) ]. Explosion and Shock BEWFFE[)]. SHeM KL, 2008, 16(4): 415 —419.

Waves, 2011,31(2) . 205 —207. ZHANG Hui-suo, ZHAO Han-dong, HUANG Yan ping, et al.
(6] Mmen, Ik, Wi, 4. — Fhe sl 2 38 0 B R 2 0 1K 7 1 Numerical simulation of effect ignition ways on shaped charge jet

WS B IEgE ()], S50k 12, 2008, 23(5) : 449 —454, [J]. Chinese Journal of Energetic Materials ( Hanneng Cailiao) ,

LIN Jia-jian, SHEN Zhao-wu , REN Hui-qgi, et al. Experimental 2008, 16(4): 415 -419.

Numerical Simulation of a Dual-mode EFP Warhead

ZANG Li-wei,YIN Jian-ping, WANG Zhi-jun
( School of Mechatronic Engineering , North University of China, Taiyuan 030051, China)

Abstract: In order to study the multimode penetrators with the same shaped charge, the numerical simulation of the forming
process of the explosively formed projectile (EFP) with fins which was formed by a grooved torus in front of the liner, was carried
out by the Arbitrary Lagrange-Euler( ALE) method using LS-DYNA. Results indicate that the charge structure can form EFP with
eight fins, and the length-diameter ratio of EFP with fins is 2.75 times of that of EFP and it velocity increases by 15 percent.
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