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Fig. 2 Comparison between jet and explosively formed penetrator
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Table 1 Equation of state and material parameters

Material Equation of state Density/(g/cm?) G/(GPa) o,/ (GPa)
Comp B explosive JWL 1.72
PETN JWL 1.77
Al Griineisen 2.78 28.6 0. 260
Mg Griineisen 1.78 16. 5 0. 190
Steel 7.83 79.6 0. 800
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Table 2 JWL equation of state parameters of explosives

Explosive A/(GPa) B/(GPa) R, R, w vey/(km/s)  pey/(GPa)
PETN 617 16.9 4. 40 1. 20 0. 25 8.5 33
Comp B 524 7.68 4. 20 1. 10 0. 34 7.9 29
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Fig. 5 Formation of projectile and distribution of axial velocity
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Fig. 6 Scattering and velocity vectors of the case
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Table 3 Results of different models

Angle Thickness
Model Material M charge Mijner Mgl Ey max Kinetic energy  Ex.grp /Mo
of tail of liner )
s /(kg) /(kg) /(kg) /(MDD effectiveness /J/2)

/(%) /(mm)
1 80 Al 15 4. 298 1. 444 13. 187 4.4638 0.2214 338. 50
2 60 Al 15 5.063 1. 444 15.154 4.9236 0.2073 324. 90
3 80 Mg 20 4.101 1. 329 12.962 4.4886 0.2333 346. 29
4 60 Mg 20 4. 867 1. 329 14.930 4.9016 0.2147 328.31
5 80 Mg 15 4. 298 0.923 12.667 4.8940 0.2427 386. 36
6 60 Mg 15 5.063 0.923 14.633 5.3082 0.2235 362.76
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Numerical Simulation of EFP Formation with Hemispherical Liner

PANG Yong, YU Chuan,GUI Yu-Lin

(Laboratory for Shock Wave and Detonation Physics Research ,
Institute o f Fluid Physics ,CAEP ,Mianyang 621900,China)

Abstract: The EFP formation with Hemispherical Liner is simulated using 2-D axisymmetric lagrang-
ian code provided by LS-DYNA. The criterion of numerical method is discussed, and the typical
processes of EFP formation,velocity and kinetic energy are studied. Differences between 6 models are
analyzed,and the calculated results are in good agreement with the experimental observations.

Key words: Earth Penetrator; EFP;numerical simulation;lagrangian method

(e 4y 2 5 O AR 1

(e F 0 B A A ) 2 T ] o s W B U ME — ) R Ml M= R T AR SN A T R AT . (i R B A ) ) 3R e i 4
i ) B A T B R N P A 9 O T LA R T M L KO A R SRR SR R L i X 4 O B N AR R TR
e R B AF AROAE R N 25 0 a2 B e R R - N TG BB R, 8 i 15 T MR g 2% Ol L L% A5 R DL R T
TOW 254 B AF 5T, B 28 i A TR A S8 TP A B AR , SR S R T A S R S R A RS, (R EMOERZ
oS SR

R R S BB B TR L B MR ST IR SR . B0 T SO R IR R E 6000 ~12000 F RL N, I8 SCHS
WS R CR R IR0 . G b NRIEFME R e R, B —EH MR SEEEREXTESL,
FEPE A BT A 1B 3R O 3L B TR SORE SO S, SRR — 3 3 . b BT A R R R R O B
SO R B LR S —

H 1987 44 T LASK .« 5 FE 9 B 45 VAT T 8RB EE . 2001 4F w5 FE 40 B0 2% 2 ) 1 B 3 Fn ) %50 1 8 o 8
P < 3RO B USO8 . B s AR RS “El Compendex” MI“CA” — H SRR B H A M) L E, HIb &
2 P A5 1 ) T AR F 5% 2 A 5 2 Tl A5 00 4 35 1 o SO O B3 TS RV ) 4 O R R R ) B 4 ) B Sk B 2 2
0 B ) (b 5T K2 AL, 1992 4F (1996 4F- 2000 4 ,2004 4F) . 4 1 B RE 24 51 SCEOHE 122 A AR 192000 4F 52 i 7 5 &
B o E R T 300 A HATES T BOR L CR R BE AR VR R Ry 0.3627 , 2 EHEA S 94 A S ELE I TISE 3 A

e Ay B2 4 ) — TR M 5 B2 IR 5552 IR S5 VRS R PRI I E X g — ok e B AR E 553 IRFMME=A
PR & Fel il R AHE BUR FTFE 3 A7 S 0 G B N R . R 4 S 2 B I 2t 4 e B8R 3 (0 ] Pl R 48 7
FAETEER
A FEXHE VRN SCERAET S, P SO — AT A Y R R 0 SO, LT i R SCFE RS 9 EL
Compendex Y35, (55 9 BE 24 4R ) B3R SCEE () ST EEAE 200 ~400 A~ F 22 8], 3 SO B2 R 2> F 120 A4 B3] 1 B2 9 45
TR ZZWmR, bA BARNE . W dE8 SO E PR3 98 SR 220 . (D) #5108 SCIR 55 1 ) £ 25 B, b
WA AANBE R E N TR SR RS R SRR EEMN N EETE ER/A Y. (2 DR ST R
HE ARSI RIS SO . (3) JESC 2 S Sl R R 2 AT (I A L ) B R 3k F AT 241 R 40 Rk =L
HE 1 AR SR B A EL,
A 5% BHE S s S5 SOk R R ) B A ) TR R N TR 4 S 5 SOk R R 5| AR W R SR,
o S % SCHR A 2B 9 9 S0, 3 SR H S 4
A RS HB CGRIEYHEZEHRO B A CH B2 AR W0 OEERBO YT BB 8RR . L&A )5 F Ry e 14 1
M BIRE G B ROR 9 28 W RS L 4 TR B ) G B e AR TS R AT, R — & R R, B R I (R
i A RN D 4% R A D o

KAGIG AT« DU AR 919 fFAH 110 34 « g 4 BH 2 45 ) 4 00 30 S L 24 6% - 621900

LT IR . gaoya@caep. ac. cn; gywl@chinajournal. net. en (345 JAETT V& #)

B 3&: (0816)2490042; f£71:(0816)2282695

(e sy B2 4 ) i 8 T )R



