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[ ABSTRACT]

variable thickness liner,the numerical simulation of the process under four initiation ways, including point initiation , annular

In order to understand the effect of initiation ways on the damage element forming process produced by

initiation , point-annular initiation and plane initiation, was carried out by using finite element analysis software AUTODYN-
2D. Results show that different ways of initiation produce different shapes of detonation wave, and liner can form forward
folding EFP, backward folding EFP, quasi-spherical EFP and inverted cone EFP. Velocities of the four different damage

elements are similar,but time for EFP flying stability is different,and forward folding EFP needs the least time under point

initiation.
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Fig.2  Finite element model of shaped charge

1.2 #RHER R SHHIER

ARSCH, Br A R AL 0k - AUTODYN A2
JPAERHEE " 2 SR A SIS y B A
FEZ5IEFH JWL ARSI B JE24 RS T R et
2 ARG b S e S5 7 ) B AR AR ) R B R 24
T EE BB 24, 28 FH Shock RS T7 FEFI Piece-wise
JC 13 BRI AR A E F R i sh A L 7

BB RIS H R 1 R,

4
<7

&
O
X
X
|
5
ol
&
(s
X
2o
4

0. 00,99,
XXX
%2

Z

3
%
o

X

28 %
SRR
RS
Ltz
l',;“

Z

RLKKE

2RRKS

9202020,

R0XKS
).

000
XS
RRRXXK
XXX

D020 20%02020%0% %% %!

:: <
X

25258

EERRIERELIERRKS
R
ZREEELLLLRKS
0’:::::: 2RRS :0’3"'
SIRLLLLRKS,
S5

0.0.0.0.0.9.0.0.0.0.9:9.9.0.0.9.9.9:9.9,

SRS
&

%
35

KR
%

%
K
0

b
8
o
205
X%

b
0‘7

[
5%
2
S
0
SRS
XS
0%
&
[36S
IKRXS
[ y
<

9.

S
IS5,
K255

KD

:
5
S5
K

9

D

5

LT 7777 7

- 5eik;2 - B EZ;3 - 21
L R A A 2 GHERSEARBERME
Bl 1 g%y JL AR

Fig.1 Geometric model of shaped charge FNEED oS N 4R 25 TS BFP R £ )2
R AUTODYN ik e poeions  FOIRAOI. DORAEE 255 Hy Al 2 e 2 25 )
S5k PG BAT BRI TR 2 SLROBO TR, 29I 4205 60 mm, BERL e
YRR ST AT BRIT T B T E SRR EFP 5050 r 5 X 84 2 3L /e
BTG R A R O B R i 2 XFECHNE 3 fiR, TSP IARE 3 &G IR06 X Bk
HE G 2R RA A YR 2 AIPUCSRARRI 2R AT 00 AT 3] EFP
Euler RS0 1) QISP RN I, Bt et g M 15T~ 154 ks T SUPER EFP RN 1. 31

W R AT N W RS SR R s ko se
“Flow-out” 33 J 4 P , W5 W ity 2 B i BRSO 2 B R G R G 1l R

K1 AR S

Tab.1 Material model parameters

B #E2y =R i
S8 HlE SR HE S8 HufH
p/(g+-cem™) 1.717 p/(g-em™) 0.001 23 p/(g-cm™) 8.93
v/ (km - s7! 7.98 1.4 .
(pu/ kPa ) 2.95 x 107 %%&QTE/K 288 Gruneizen 25 o
A/ kPa 5.242 3 x 10° C/(J-kg' - K™") 717 C,/(m-s™") 3.958
B/ kPa 7.678 x 10° S, 1. 497
R, 4.2
R, 1.1

o 0.34
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Fig.4 Comparison of numerical simulation prediction

with X-ray test result of quasi-spherical EFP formation shape
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Fig.5 Detonation waves under different initiation ways
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Fig. 6 Damage element forming process

under different ways of initiation
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Tab.2 Characteristic parameters of damage element
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rC g R 1312.9 12.1 26.2
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