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Numerical Simulation of Destruction Efficiency of Linear Shaped Charge
Cutter with Emulsion Explosive on Thin Shell Ammunition

WANG Min, LONG Yuan, ZHONG Mingshou, XIE Xingho
Army Engineering University of PLA (Jiangsu Nanjing, 210007 )

[ ABSTRACT] In order to minimize the environmental pressure caused by direct blasting resulting from existing ammuni-
tion destruction conditions, theoretical analysis and numerical simulation were used to determine material of linear shaped
charge cutter of emulsion explosive. Simulation results show that penetration ability of the jets formed by the aluminum
coating is 28% higher than that of the copper. Then ANSYS software assesses to obtain the optimum blast height as 15 mm.

Finally, the cutting process of thin shell ammunition by the linear cutter of emulsion explosive was simulated. It has been

proved that the designed cutter can ensure the effect of getting rid of the shell of ammunition without generating violent deto-

nation and high-speed fragment.
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Fig. 1  Size of the linear shaped charge cutter (unit:mm)

EFXTAMTERTRE, SN T kD SR B B ) i e DA % R
RS IR B S e =, ShsE R 5 0 T
HIVERERL ST SORL 7 04K [R] Ik 8 A 1) 7 BELLE 4% 54
S L MR .
1.2.2 ZHEBEHMHEHERY

TELG YRR YRR I T A A 2 24 i i
BTHAR 7 S B S 1 5% ALK, AT g2 8O I
NG T 1 H R B /N T 2 B el FH 8 B A /N B 4R
MPTRESSTEGF . S T B DR 5 It 0 A8 A8ch i S =40
BT XT3k AP RL o3 AT T AR AV B AR A B AR AL

M FUIEI 2R 7otk SRR S50 JE IR SR T &
7 BVRBEREIR | PR I T SR Bt i v R DU 2%
FERRELGRERE P RAE . /MR 4 e
THRRCR  FEDHT ANSYS SR sk 5Bk T VI #2519
FEARER Ay, ST 1 K2 2GR A R L SRR
4 FPAPREHEE TR (& 2) B FLARAE
2 2T B R 25 SR R A AARCR FH A% B H
DA, S v R ARCR D R B B B30 i e 1 A
A B S TR FLAREA S UL
1, 2R LR 4R ] Johnson-Cook 57

B2 KefE
Fig.2 Numerical model
7618 mm KEFEIEOL T, B 55 45 04 RS 40 1 b 245
TR AE ) F0 A 3k A8 v A S I R DA R AR ) A=A
TR () 3) il ad 25 Hh Aol e 25 7 B (X bR
B MNGHRIE AR B R, T LRI
AT B PO FRRON AR IS A AL RLA X 22
SR R LA 24 08 AT 45 25 8 I T e {1 ) o A
10 GPa AN, B0 1 70 43 M . 47 24 B0 56 fufi H 1)
HURMZI R TR B R AETE B 4 ~ 6 mm B4
JE G SR RS RE AR SR . H TSP R B
i, 3X — 7 T2 S AR RE 01 KRS , 55— 5
THT FH T PN 1A A R T 25 L 2l
A5 S U B A A W8N T AR



2018 44 H

FUALKE LG BU DRI G0 M 5e 25 B SR M BB S £ 4% 41 -

F 1 35U JWL Ak

Tab.1 JWL parameters of the emulsion explosive
I/ A/ B/ R C-J Rk 8/ C-J JE/
(g+em™) GPa GPa ! (m-s") GPa
1.21 326 5.8 5.8 1.56 0.57 4900 27.0
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Fig.3 Jet formation and penetration process
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Fig.4 Comparison of jet head velocity

of two kinds of linear
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Fig.5 Comparison of penetration depth of steel

plate by two linear shaped charge cutters (unit;mm)
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Tab.2 Comparison of penetration depth of steel
plate with different burst heights
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Fig. 6 Numerical model of thin shell ammunition

cut by the cutter
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Fig.7 Thin shell ammunition cut by the cutter
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Tab.3 Ignition growth model parameters of B Explosive
SR A/GPa B/GPa R, w E,/ (kJ - em™)
SN 5.242 0.076 8 4.2 1.1 0. 667 3.400 x 10 ¢

E AR 778.000 -0.050 3 11.3 1.3 0.894 2.487 x10°°
72%’;5& x y z F igmax F Gymax F Gymin Gl Gz
A 7 2 3 0.022 0.7 0 140 1 000
250 a b c d e g 1
Bl 0.036 7 0.667 0.667 0.333 0.222 1 4.4%10°
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Fig. 8 Pressure history of observation points in B Explosive
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