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Fig.1 Sketch of variable thickness sphere liner
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Tab.1  Parameters of inner sphere liner
mm
5, T 2y
-1.2 64.7712 3.3188
-0.8 65. 4564 2.2336
-0.4 66. 1625 1.1275
0 66. 8900 0
0.4 67.6398 —-1.4408
0.8 68.4127 -2.3227
1.2 69.2094 -3.5194

MR T AT DL HY A R JRL BR ke B R T 4
p e e o] e oY s iy N A e TN B2 QTN E B2 P2
LT, 2 NERE AT R R AR | NIRRT 25
RSB RBUR BT fE R, I 7 Ay Ak s
BRI R AR AT AR R EAAE
JIT AN 25 5 Wi 55 52 o T 5 24 2R B8 A7 g T 0 T A
57 B AR FH ) i B AR S
1.3 BRTER
1.3.1 TERBF &% 53

=i A FROCTEAD R R IE K 3 R, FF R
TR RIE B AR P e v 1 A8 R i 4K, SR Hr
¥ B H (Lagrange ) PIA% 2 K Ay ) A% 7™ B 1y A2 1711 7= A
FRF, FEOTE TCE ST, IF H Lagrange B3k H i
Z W% 7S S SIS AL R X 5 SE R AHART A,
I DA AE ST S A B B S | T R D A% 7
Yol SRR BN BRI R AS R I T
fif TR A% KA TG B RHA 20 45 ] 8, A SCR FALE

(a)

(b)
(a) BUFCA 2RI Y B A 2 IR A
(b) K2y Ry p A%
K3 =4 BROTRADR B
Fig.3 Sketch of 3D finite element model



- 16 - & B #% #F Explosive Materials

5542 B 4 )

(arbitrary lagrangian eulerian ) 5. 1 28 71 5 AT 2
MBI RE . ALE 3.9 Fo 1 A% 18] (4 49 S5t 3 3, H:
B R — AR 1 ot DX Il ) 0 S s 5 1
AR , ALE S0k T LB A 2 AT H sh 0 XA —
PR, KRG 2RI E R A SR O ALE Bk R
F« TR0 SUKEZ R 2 B Skt AR e 2
SER XS FRIE , AT 174 BERY PERSERY 4 X AR T I it
TR PR AT

1.3.2 #EHERRSH

KA 8701 KEZ, H WL RS T R Rk =0k

P =A(l —Rci)v)e_RW+B(l —RC;)V)(B_RZV +w50
(4)
Xrfrep, AEESRIEFFTE ) ;A B R, (R, 0 ¥/
MEFEEGE, R HNRE .,
KEGZ RN 2 P
K2 HEHMA SR

Tab.2  Parameters of explosive materials
p/(g-em™)  D/(km-s™ ')  pg/GPa A/GPa
1.70 8.4 30 56.4
B/GPa R, R, w E,
6.801 4.1 1.3 0.36 10.0
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Y T Griineisen AR T REFEI IR . A B 4
%) Johnson-Cook AH4 Iy B HL AN 3 IR .
%3 Johnson-Cook A7 A2+ H A4k
Tab.3  Properties of Johnson-Cook constitutive

equation
A/GPa  B/GPa  n C m TJ/K T/K
0.09 0.292 0.31 0.025 1.09 1356 293
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Fig.4 Numerical simulation results of JPC formation
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Tab.4  Velocity parameters of JPC

8,/ v,/ v,/ vy/ T/
mm (m+s™) (m-s™)  (m-s7") Ms
-1.2 3550 903 2647 128
-0.8 3363 911 2452 237
-0.4 3317 937 2380 -

0 3217 959 2258 -
0.4 3171 1055 2116 -
0.8 3220 1154 2066 -
1.2 3195 1213 1982 -
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Tab.5  Morphological parameter of JPC

6,/mm L/cm D/cem /D L*/em L*/L

-1.2 41.2 2.01 20.54 0.8 0.02
-0.8 38.4 1.81 21.26 1.9 0.05
-0.4 37.2 1.71 21.80 23.6 0.63

0 36.3 1.69 21.52 28.8 0.79
0.4 35.0 1.73 20.27 29.0 0.83
0.8 34.6 1.74 19.96 29.0 0.84
1.2 33.2 1.75 18.94 28.4 0.86
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Characteristic study on jetting projectile charge formation of

variable thickness sphere liner based on equi-mass

GU Wenbin, HU Yafeng, LIU Jianging, XU Haoming, QIN Ruping, WANG Zhenxiong
PLA University of Science and Technology (Jiangsu Nanjing, 210007 )

[ ABSTRACT]

Based on the assumption of keeping the mass of variable thickness sphere liner unchanged, calculation

model of design parameters &, and r_was established by changing the curvature radius of inner surface r,_and the liner top

thickness s and adjusting the structure of liner. LS-DYNA explicit non-liner dynamic Finite Element Analysis (FEA) pro-

gram was used to 3D numerically simulate the full process of jetting projectile charge (JPC) formation of variable thickness

sphere liner with different structure. Seven different structures of variable thickness sphere liners, whose top thickness vari-

ation 8, was at the range of ( —1.2 - +1.2) mm, were designed. Their Jetting projectile charge formation and change laws of

performance parameters were studied and compared with even thickness sphere different structure liner. Results show that

the variable thickness sphere liner have significant influence on the shape, length, compactness and break-up time of jetting

projectile charge. The head velocity of jetting projectile charge is 3317m/s when §, = —0.4mm. The distribution of velocity

gradient is reasonable, and the jetting projectile charge has a better comprehensive performance.
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variable thickness sphere liner, jetting projectile charge (JPC), numerical simulation



