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Numerical Simulation and Calculation of Pressure and
Temperature of the Composite Rod-Like Jet Micro-Elements
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(1. State Key Laboratory of Explosion Science and Technology.Beijing Institute of Technology, Beijing 100081, China;
2. College of Mechatronic Engineering. North University of China, Taiyuan,Shanxi 030051, China)

Abstract; Using the LS-DYNA dynamics simulation software and tracer testing technology. the
formation process of jet formed by hemispherical shaped charge liner and the pressure of micro-
elements changing with time were simulated. With research of the parameters of the axial
stress’s second peak value and duration of micro-elements on the top of liner, equivalent stress of
micro-elements on the border of jet and slug and stress difference of micro-elements inside and
outside of axis, the relationships between the stress distribution and rod-like jet formation of
micro-elements were obtained. The results show that when the cone angle is in the range of
100 to 110 degrees and the wall thickness is 0. 07d, the better rod-like jet can be obtained.
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Fig. 1 Model of numerical simulation
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Tab. 1 Parameters of 8701 explosive
w/(g+ D/(me+ Ey/ per/ A/ B/ R R o

em ) s h) GPa  GPa GPa  GPa

1. 787 8390 9.0 34 581. 4
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Tab.2 Parameters of shaped charge liner and wall thickness

o/ G/ A/ B/

F A (geem ) [J+(g+K)~'] MPa MPa n C m

ki 4. 05 758 238 58.5 0.77 0.090 1.00
5 7.80 477 1200 510 0.26 0.014 1.03
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Fig. 2 Dynamic tracer point of shaped charge liner
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Fig. 3 Motion characteristics of differential elements in the jet
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Fig.5 Axial stress of the tracer element
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Fig. 6 Equivalent stress of central liner dynamic tracer

[ 5 il 48 A R A 1) 55 A 4 D A BB R el
N RN Ot Z S s oL, R, 3% Mises S8 4%
JNE T3 X5 AR g 2 e o A O HEAT R AR R BE A 8 AL T
SPPUR 55 B 28 BT TE W IR B B2 3 1Y A5 RO )
WA 1] = 2 0 2 e 0T G Aty e P 5 T 7 4R (L S AR
1 Jy W {8 42 30, 0 B R 8 S0 O R 3 S AR AR ) —
kb, tE 6 J B2 AR 2R IR A5 RN
FITEBN IR AR J5 248 T B 3] — DR 8 1 18 A2 1
eI U R A A M 0 T AR AR (R e U
W 555 i R F R A 45 5 K% L DR R AE R KT B
ilf 43 ) 2 2 Ao R e O S 9 R A 1 % B R A

RN R 3T B 32 T3 43 B AT LAAS B BR B
25 R BB IE UG B AT 25 1 52 00 S TR R

@ 7R B a1 By R U A (RN AR FH B ]

@ 7S 8 B RN 1 £

@ REEM 15 3 E TG,

N2 A bR R S B [ 24 7 B A A
FRIVRE JEL T A X S5 A B AR 1) 5
2.3 AEASHEARABEERLRAHTRBTZASW

Fie BEOAH [A] 1 428 AH W) BE R 523 1 50°, 907, 96°,
104°,108°,114°,120°, 150° A [a] &5 &5 4 £ 1) 2 BU 25
Ji %, Horh 50° 5 150° 24 74 5843 54 S T BUE B
T AN EFP X %8, 4 BRIE 2 i 7 9 BRSO ik, 75
FIATA] 55 20CHE fA 25 0 BE R B R 8 AF AL ) dn &
7 FR.

MEL 7 AT LUF Y, 2 A OHE o 50°EE, BT
SO B BB Ak R B T BOUR B 5 8 32 B (1 RN R
AR T 0, YA RLHE M 120781 150°RF . i T
ISR A 8 ASUTE A 5 ) 09 A2 B 5 U ot o) PR S AR
Je SHAR I i B /0N DRI R OIS 400 T 8 B L 8 Y SR AL
N 7 U AE RN RS E N 7 A X B AR. 2 A AHE AR
90°~ 114" AR FL BT, 7R BE A5 8 1Y 1 g W {5 A2 e g )
Se Tt i BB AR I AR 4R T 23 BT L R ) (A R AT LA



BT 2 FEAESE AT S T ROT R 7 e PR 4 I 139
0% - WG/, BT RS 1R 3 A BB R T AR R
asl _-:-_E#I iHI ; FGH L K 5 TR A T A 22 B ), Sk R A Y R
a3 ﬁ\ JEE R 3 B T Y R N (H A A D
T , SPPUR R AR B A AR AN o T S ST A A e P R
wl T e BB TP LA 7 100° 110",
[ ) ol i 1 ) ] -
] - 14 ] Ly
L B T
P 7 R [RS8 B 75 S 0N S 4 .,
Fig. 7 Equivalent stress analysis of tracer 8 at different equivalent 1% —a | A H"_‘—\——.,
cone angles E - 34
N i T -
FAEA) WS T EB ) — B R A B e jﬂﬁiﬁ — et .
R D 5 0 R R B R 1 0 30 2 T M
GUVE AL Jie Pk s D X 5 AHE Ff O 1047 108° RO R A A 1 3 B 8 W
B;J— , J:ﬂ_;wj Iﬁ %&{ﬁi@ e [Hj , UE Eﬁ f? )‘i %ﬁ ﬁ B‘X 104° ~ Fig. 9 Stress’s peak of tracer 1 and tracer 3 at different equivalent

108" H B i i) F = 5 9t f A

] 8 Ay AN ] S U A s 5 0 1 A Jah ) iz g i 2%
Hh R U ) D6 AT R S R D X B Tu%théﬁiﬂ‘”
B AR AN BROBR AZ B0 A ) L T I — YR D AR
AH R 7 W A A1 5 457 82 (1] A, A i M!&Tﬂ
SPAE S AR BB PE AR 1 ) A 1 5 B R R R HE £
T BT PN RO DA A s [ S 8 RS DD L v
A8 1047 B Z 3R W J1 W {E 35 ) 5 GPa, 5 22 i [a] ik
20 ps, HEA A 108° 1 114° ) 1 7 W 15 52 5[] AH ]
H 1144 £ 14 W (B HE AT 5 1IK 0. 6 GPa, JLAth 55 %50
TR 2 ASEG BT AR R AR B
TR T MK AR 2 B SUHE Ff R 104°F0 1087 B IR I )
W {1 R 2 B ] i 4 150 W1 3 79 801 0 T S O A1
TG 1) il Y 3R B8 g ik O 3 BT M A

o
as ﬁh 1% .
s A L
_ jr \\\_ |,
{6
3

A e AP
A3t |

)
8 AN [ S5 2% HE AR BN s B 1 AR ) e
Fig. 8 Stress’s second peak of tracer 1 at different equivalent cone
angles
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Stress’s second peak stress’s variation of tracer 1 in
different wall thickness
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Fig. 12 Stress’s peak stress’s comparison of tracer 1 and tracer 3 in
different wall thickness
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