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Fig. 1 Structure of EFP charge
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Fig. 3 Schematic diagram of the EFP charge penetrating steel target at twice
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Fig. 4 Experimental results of the tandem EFP charges with different spacings penetrating the steel targets
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Table 1 Experimental data of the tandem EFP charges

. 110 28
penetrating the steel targets °

No. D/mmP/mmd/mm| No. At/ps P/mmd/mm i /’ ./ 126

s1 125 8 20 [ D1 10 83 27 100k }:/.

g 125 88 21 || D2 10 8 26 : » 12 ¢
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s 175 99 25 | D6 25 103 22 |
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100 150 200 250
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Fig. 5 Penetration depth and width

under different spacings
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Fig. 6 Experimental results of the tandem EFP charges penetrating steel targets at different delay times

El 6 Frs BRI EFP 2625 [E#E 200 mm A, A [A] 2

PR AT 4% P TR0 45 AN AE S, U B I 1. D HO_ 5
M EE S5 9 EFP A94R80 DX 38 48 Ay 9 #0 /h — 28, 3 o 128
R TR EFP 23 M GE A g Ak | vVl .
T2 AT 7R B IR . ol PRI 7 T L 7 AR T A R E § ¢ T
SPET L JEY EFP @ BACR & R, feRmaEnt 25 x \ boa
s B R IE B 245 452 100 TR K, i B BB 2 ) 2 W A . .
WK BE 1 94. 4% MBS BN FLR KN, R F IR B 80— 22
b 5 FE R AE RS 30 s B, 46 25 (R W0 VR JIE Sy B 25 4% 2 Atlps

AR IR E /Y 85. 2% .1 HLJ5 9% EFP {2 1 i) £L 42 B & K7 A [ i A A R B AL IR R AL
HKIF5HTZ EFP 28I fLAREBC AT . % I8 BT Fig. 7 Penetration depth and width

2 9% I S 30 B B AR T R B R LIRS L IS — 7 R 4 at different delay times

B HOE AT,

4 & &

Bt X R S B B 5 490 B4 S5 B 9 B TR 3BT T R B R
R R AL FEC A EFP R AR G0 5T BE Al L 32 1 1 — b Al R B S kS AR 1 BB K EFP 2 25 45
¥y O S B 2 G PR S R AT OT AL 25 B SR R 18 & T SRR B LT 4

(1) H AN [ri) 245 28 [0 BE 5 408 o 4% 45 1, B K EFP {28 45 K3 50 50 & 30 . 76 7 20 EFP % 24 i) BE
200 mm I, QUSRS AT A8 R A IS SR 2 AR 1) AR RN BRAEARFE P 9 EFP = 00X DLk 3 B T £L
HOR . AEIE TR 30 ps B BRERIRBIR L IR E) T 70 2 WIR TR LK) 85. 20 e 47 RIFLAR HL 7 2 IR
WEm T 35%.

(2) 3 33 250 xF B I EFP 2 25 450 (19 S 80001k » DR RE PR Tk 19 28 2R RE < 25 i R R B S 4% DL TS
BAF PTG BIALAE . O 5 BB PR I R AP AT I8 . X U W 454 S B A X % H3 Bk EFP R )
JET R M AR K

S E UMk :

(1] IRGEAN RS R PH . 0 o IR A ) 0 20 — OB I X 8 — Oy W58 L) ). S8 23R, 1994(3) 1 18-22.
Tu Hou-jie, Yun Shou-rong . Zhao Heng-yang. Blast effect on the follow-through charge of a tandem warhead[]].
Acta Armamentarii, 1994(3):18-22.

(2] sk, MR, B 20 P G RS AR AT 200 I 905 i R (B A R LT . B3 55 1 52 2% 41 . 2006, 26 (2) 1 66-68.
Zhang Xian-feng, Chen Hui-wu. A computational study of blast effect on traveling projectile of tandem warhead

[J]. Journal of Projectile, Rockets Missiles and Guidance, 2006,26(2) ;:66-68.



%33 PR EAF . HBIR EFP 2R 25 25 S R AL Sc 4 T 5 291

(3] ERA PRI BA T, B IRTR S T PR % 5 B BT L) ] KM 2524, 2006, 29(2) 1 4-6.
Wang Shu-you, Chen Hui-wu, Zhao You-shou. Analysis of following projectile effected by precursory charge of
tandem warhead[J]. Chinese Journal of Explosives & Propellants, 2006,29(2) :4-6.

(4] B, 32722, JU 0B, 55, B8 I I0 8 I 3 R iy 20 48 5 37 o) B 38 6 98 5% ol BT (0 . £ T2 4. 2010, 31(1) : 162-
166.
Zeng Bi-qiang. Jiang Chun-lan, Yan Han-xin, et al. Analysis for effects of precursory detonation field on projectile
following course in tandem warhead[J]. Acta Armamentarii, 2010,31(1):162-166.

(5] EML IR0 WU, [a) AR -1l Y B 1B 24 SR B R e i 5 [ . B85 5 1 22 9, 2002, 22(2) : 31-34,
Wang Cheng, Yun Shou-rong, Huang Feng-lei. Experiment study on the forward charge blast effect on the follow-
through charge of tandem warhead[J]. Journal of Projectile, Rockets Missiles and Guidance, 2002,22(2) :31-34.

(6] skoue, PR AT 53, 2. Sl 1R 45 1 B 10K R BB 2% 25 BRI T[] ). 4 5 i, 2008, 28(5) - 207-212.
Zhang Xian-feng, Chen Hui-wu, He Yong, et al. Study on a tandem shaped charge technique to reinforce concrete
[J]. Explosion and Shock Waves, 2008,23(5):207-212.

(7] MSCMs 0 a9, R 55, 45, SR B A EFP S AR E5 A 0 AL BB 58], g 5d B TR 4% 4 A AR BH2 1R, 2008, 32(2)
165-168.
Gu Wen-bin, Liu Jian-qing, Tang Yong, et al. Optimizing design of EFP warhead with hemispherical liner[ ]].
Journal of Nanjing University of Science and Technology: Nature Science, 2008,32(2) :165-168.

(8] W) WL, AR XE AR FH LA LM . g 50« A i ZE 31 T2, 2001,

(9] BAWIE  thaete, 2 9 ISR AR e 24 R 0 ) A9 3 H 58 5 00 [T . 1 38 K 231, 2002, 26 (6) : 625-627.
Lang Ming-jun. Xu Xue-hua. Calculation and test on flame-proof time of multistage-series shaped charge[ J]. Jour-
nal of Nanjing University of Science and Technology, 2002,26(6) :625-627.

[10] BEFHVE .8 NE .25tz 5. RIERE2 RH e ny 2 B 25 J 1 i S I [] . £ T 2% 4 . 1994(3) : 90-93.

Liang Xiu-qing, Zeng Fan-jun. Li Jing-yun, et al. A computational model for the time delay of main charge igni-

tion in a tandem warhead[J]. Acta Armamentarii, 1994(3):90-93.

Experimental study on structural parameter optimization

of tandem explosively-formed projectile charges”

Xu Hao-ming. Gu Wen-bin, Tang Yong, Liu Jian-qing. Wang Zhen-xiong. Wang Zeng
(PLA University of Science and Technology, Nanjing 210007, Jiangsu, China)

Abstract: To realize that hunk fraises can be fast perforated and the perforated depth and width are e-
nough, a new tandem shaped charge structure was proposed by using two same structures of explo-
sively-formed projectile (EFP) shaped charges. And the effects of the structural parameters on the
tandem EFP charge penetration power were analyzed. Based on the above analysis, experiments were
conducted for tandem EFPs penetrating 45 steel targets under different charge spacings and different
initiation delays, respectively. The results show that the tandem EFP charge structure can greatly im-
prove the penetration efficiency of the two-stage tandem shaped charge and it can be used to effectively
penetrate hard objects.
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