2014 £ 12 A

XU 2570 5 B  EFP IR BRI ¥ b, % <11

doi:10. 3969/j. issn. 1001-8352. 2014. 06. 003

WEEE N EFE EFP KRR EN SN

ome A E®

FE®

heur® £wg0 4@

OHF X FWTBAFBGHRARAB G E 52/ LEE(LHKR,030051)
Q¥ BA KR E BT (I,102205)
BF AT FERA (ALT,100042)

[ %]

9 T TR A 2 24 750 8 Ry e R A o A B BRI (EFP) T R B A, FILF LS-DYNA R 3h

ST BRTTHRR , R P Lagrange 54k, Xt SUZ 26 7 B B8 AR 25 2 10 A B0 0 R AT BUE AL B W A TR) P A 2 500 K (B
READ 25 SR AT AT , e BB B D B R 4 SR AT IR IR T . BUER 5B R s e BAY &, 45RE
B . P2 2 0 8 ) e o R R R 45 4 B A T B R 3L A0 BB BBE EFP, 24 L/D, =0.20 . W/D, =0.05 B (D, NEEHER L
SRR W T SE ) RS EFP KRR, R R A I EFP 1 BRI B AE,

[ Se4aA ]

[4¥25%5] TJ410.3%3

Ell

i

BEE PR B R M &R, LHEEERH W
R EEEE BB IT G e D e sk, Bl
ER IR NE L 3 AL (EFP) 2 25 45 M P #R ) EFP 19
BEE T, TSR 5 EFP € “ITREN , T2 A
R kst A A B3 EFP, SCER[1-6] L
RN Y g S (3 I P R b A S P A
E 2GR E AT T BUE ARG, 15 A —
HIBEZGAER T, SR S [R) A1} 3R 25 B4 B2 R i 0T
BLERTE EFP 94516, B0 bk ph g
A3 LA 24 P50 B 5 i s o PR Al 25 4 R = e kXA
KB E R W ER EFP SETEUER AR I A
5%, 15 H SR AR IR 0 25 4 N 22 R 1R 7 SRR A 1 B2
R R BT B BB A EFP 45, BRITBIE &
SRR B I B BB Y EFP BUE XUZ 258
BIY R ERB EFP, XU 24 1 B Y iR 3 1Y [R) RE i
PR,

R SR Y — e XU 24 78 B8 ) P 2 24 7 B )
SRR FFRE | 3 88 BB R VR R B FE M R 12
L 397 U 455 e Sl 5 i) 2 7 B ) 9 R AR T o AR, AT
T AT EE 3R A BR B EFP, 3R X4 4 i B (0 B
TR T SO R 3 BRI EFP RLBYRCR
BRI | T A 4 J5 BRI 5E CAR SR At — 8 i1
I N

! / /
* W#E H B :2014-04-09

ESTE :2014 £ IFH HIFT LT AR I E )

TAB%EZY  SUZ 2R B R R A AL PRI s (A

1 BRTERERARSH
1.1 BIFRITEDR
SR BB EFP RATRRE M, A SCHR HH — P TE
XUZER B Py J2 2 70 58 & 1) X BRIT A8, IF SR A
EFEARH B RS 2 138, R IR AR 24 Rl X R
GEF , R B AR 3C L 25 B EE P BT 4 AR S 0 3R A T AT
5%, BT LAEEST 1/4 BEALEIT] e 1 s, A b
Y EA D, =50 mm, ZjHBREFEE R =85 mm, JMZ
HTIERER 5 =3 mm, NZAAIEEE]R 5, =3 mm,
B KAA 1.2, FIA LS-DYNA %4 B hi s BA
H 3832 % XU 2 700 B RS R A R 3 I e R A T A
PUE, BRI R : em-g-ps o

1-KE25 ,2- N2 3-4NE 4 3H )
B 1 HRoHn
Fig. 1

Finite element model
1.2 RS .

YEZ4 3% ] High_Explosive_Burn /& B VE 25 1 3%
R HFREARESE R 0 =1. 717 g/em’® ,D =7980

VEEEN 3000 (1988 ~ ), 5B, WLBF5E 4, EEFITTT I . AT 5 AR . E-mail:309351855@ qq. com
WARIEE PRERI(1963 ~ ), 5B, #4% , EEIITIT 0 B2 A, E-mail :1j851j@ 163. com




<12 - B W #% #F Explosive Materials

43 FHE 6 M

m/s,pg =29.5 GPa, R E N WL R Iy
BEHILE,
F1 BY¥EZH JWL RAEFEAK

Tab.1 Parameters of JWL equation for composition B
A/ B/ E,/
R R 0
GPa  GPa ! : “  GPa
524.23 7.678 4.2 4.0 0.34 8.5
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Tab.2 Parameters of filler material model

ol p/ E/ o/
B (g-cm™®) GPa v GPa
%% 18.3 357 0.303 2.07
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Tab.3 Parameters of material model of

outer liner and inner liner

. / G/ A/
LEE AR <gifw e pa
WE 48 2.70 77 0.175
ShE 4 8.96 46 0. 090
B/GPa n c m T./K
0.380 0.34  0.015 1.00 933
0.292 0.31  0.025  1.09 1356
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Tab.4 Shapes of series EFP as different

widths of groove

w/ t/
cm s
0.15 130
0.20 130
0.25 130
0.30 130

K5 ARREIAREEA %8 EFP i A K 21
Tab.5 Velocities and length-diameter radios

of series EFP as different widths of groove

il EFP .
W/ %g}) }% w,  HIEP 5 ERP
em s -~ L EBRE KB
(m+s™) (m-+s™)

0.15 130 1695 1579 1.17  0.91
0.20 130 1705 1 624 1.28 0.9
0.25 130 1752 1653 1.36 1.05
0.30 130 1 648 1576 1.26  0.99
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B 1620F cm s 1_1 -1 K&zl K&k
H (m-s™") (m-s™)
1600
1580} 0.6 130 1672 1539 1.06 0.93
1560
0.14 0.18 0.22 0.26 0.30 0.8 130 1729 1635 1.27 0.97
Hi%E/om 1.0 130 1752 1653 .36 1.05
B2 Ik EFP 5 A 58 R A28 (el 2 1.2 100 1650 1563 1.24  0.98
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of tandem EFP as different widths of groove
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Fig.5 Changing curves of length — diameter radio of

tandem EFP as different lengths of groove
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Fig.6 Testing arrangement and experimental site
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Fig.8 Numerical simulation results
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Influence of Inner Liner with Grooves of Double-layer Liners
' on the Formation of EFP with Fins
GUO Shuai®, LI Xiaojun®, YU Xiaojie® ,CHEN Zhigang® , PEI Sixing® ,FU Jianping®
(ONational Defense Key Laboratory of Underground Damage Technology,
North University of China ( Shanxi Taiyuan,030051) ‘
@Research Institute of Chemical Defense, PLA( Beijing, 102205)
(3 The assembly of Beijing Army Generation Bureau ( Beijing, 100042)
[ABSTRACT] In order to study the influence of inner liner with grooves in circumferential symmetryon double-layer

shaped charge forming explosively formed projectile( EFP) with fins, the formation process of shaped charge assembled with
double-layer liners was simulated by using finite element software 1.S-DYNA and Lagrange algorithm. Numerical results of
grooves in different sizes on inner liner were analyzed, and the optimized result was selected for experimental studies. Simu-
lated results are in good agreement with experiments. It is shown that the double-layer liners with grooves on inner liner can
form EFP with fins. When L/D, =0.2 and W/D, =0.05(D, is the charge diameter, L is the length of groove, and W is the
width of groove) , the length-diameter radios of the front and the back EFP are the largest, and the formation of tandem EFP
with fins is the best.
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