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Numerical Simulation of Effect of Initiation Methods on Formation
and Penetration Performance of Two Tandem Damage Elements

HUANG Song, YIN Jianping, ZHANG Fei, WANG Shaohong, HAN Yangyang
School of Mechanical Engineering, North University of China ( Shanxi Taiyuan, 030051 )

[ABSTRACT] Aimed at multimode damage elements formed by the same shaped charge, a three-layer ( coaxially
placed) hemispherical liner was designed. Software ANSYS/LS-DYNA was used to simulate the formation of different
damage elements when the three-layer hemispherical liner was detonated by different methods. Formation and penetration
performance of damage elements were compared and analyzed. Results show that two tandem damage elements, explosively
formed projectile (EFP) and jetting projectile charge (JPC), could be obtained by changing the initiation method. Length-
diameter ratio of the three-layer tandem JPC is 3.4 times of that of the three-layer tandem EFP, and head velocity of the
three-layer tandem JPC increases by 40.9% . Both of the two damage elements could penetrate the five-layer spaced steel
target plate with a thickness of 15mm. But the residual head speed of the three-layer tandem JPC is 53.5% higher than that
of the three-layer tandem EFP, and its residual kinetic energy is 11.4 times of that of the three-layer tandem EFP. Com-
pared with the three-layer tandem EFP, flight speed of the three-layer tandem JPC is higher, length-diameter ratio is big-
ger, and penetration ability is stronger. This study provides research bases and solutions for different models of multi-layer
damage elements.

[KEYWORDS] explosively formed projectile; jetting projectile charge; two modes of damage element; three-layer

liner; initiation method; shaped charge
TN EE R L L B K DN E R RS 2

518 FE R, T BIX— H A, Mt i 24
P R W AT A b RTBURR 2R R

* W HE1:2018-03-19
EETB : WRK FRFE RS (11572201) 5 P54 BF 98 A T 45 B R L b A K5 3% 50 H (20160033 ,20170028 ) 5 Hr AL A2 58 | U F 5 A FL-B s 5105 H
(20171403)
PEE BT BOHN (1993 - ), 5 WL B 5T A: B ST 7 10 2 RS B R 505 B 5T, E-mail : dreamhuangsong@ 163. com
BIE1ES VT (1975 - ) 5B, 8%, WF58 07 6] N 2 ER 58 R . E-mail : yjp123@ nuc. edu. cn



.44 - O A M 55 47 56 6 W]
SRR S S B R R TS H2G M — . ,
FH, AT L8 11 4 L, AR 5 T 324
e, ST TR, B R LY BRI -/
HAEFFR B (IPC) | 7T ek TR b, e SODOOTIOTINNE )
R LR S T 1 B LA 38, oA N
TERE B AR AR E AT IR R UL AL (EFP) 1T LI 4
S TR O T, B TR B AR e T or e
5, Steinmann 45 S T —Fh 2RI EFP )78, SISOt
AL O R RIS AR, 42 B R AT SOOOSSOSONS
) EFP AKX EFP, 7753 PR AR AR 0 DOOOOUOOOO

FER 4 s &AL EFP % F ; Baker %5 158 T
CIBiiEe 6 R 2T BUNL QAR b s NS PO R
BEHT MR R AR S, e P, 2R AR AT X
SRR R EFP BRI T AT T RFSE, il
IR T R 25 28540, S8 T #F X EFP &5 EFP
PRI A e 8 s PVERE AR IS T — b i O R 22 A
SR TE R —Rh SR RBRE 25T AT 43 SR A AR [ 22
SRR S SR 2 I 5 BT A A e 2
HNE — ZURE 2R YR T 47 B3 EFP, 38 i v] i 58
1) ZFE [ RS T 47 R 3 KK A% [ EFP A EFP P
P = e 48t

] PR A1 X B2 B )25 2 704 AR 22 S )
WFoT A% H A AR M, (B ) = J2 24 7 3 0 L = b
SLERAFGRAR D, Z R BB RE R AR
IR SN 25 P S TR Y ) Sl 2 R ok 1 T AE
B, BAE—A R L R E 2 )R
YRR FENELGER AR R IR 2 A [l 4 B AR = 1)
BB R — KK AR ST, RE e i
W ISCHIL ) B 75 L, A~ RE I R SR T 78 43, ml AR 5
X AR BIRE 1 PRI, 75 Hi A2 00 L ik
BT R 2 R SRS 3 R R
R T BB A0 EFP 5 JPC PR R AY B 40

1 FEEER

1.1 HEEIIRITES®
SRR 1) N B 2 SCHR [ 8] R A Y 2 2l 2
F, RSt R REME 2 RIS 2 B 3 A4
B, Hob BEZEAR N DB EE N H, PR E
Mo, SEEECE AN P SNE AN ERBORSE R iR
Ntk R, LR d, WEESETFEZY, S Em 2
YE2y, B Es R ERILE 1,
M Ak ) 25 B B 2 (A A A H R, TR
H R sh e, R 2R O SR AR D =R

1 - PHFR;2 - JEZ ;3 - N4 — 5 - AhEE
Bl st

Fig.1  Diagram of charge structure
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Tab.1 Parameter of retaining ring and liner material
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il 8.96 47.7 137 0.090 0.29 0.310 0.020 1.09
A2 8701 X ghatat A
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Fig. 6  Penetration results
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Tab.3 Comparison of basic parameters of two damage elements
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Fig.7 Kinetic energy changes curve in penetrating process
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