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Fig. 1 A typical device of detonation spread
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Fig. 2 The tester for synchronization measurement
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Fig. 4 Test record of synchronization
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Table 1 Difference of output time by the multi-point ring detonator

No. 1 2 3 4 5 6 7 8 9 10 11 12
At/ ps 0 0.037 0.023 0.030 0.041 0.063 0.060 0.047 0.049 0.090 0.013 0.042
No. 13 14 15 16 17 18 19 20 21 22 23 24

At/ ps 0.022 0.028 0.030 0.020 0.014 0.025 0.027 0.034 —0.007 0.026 0.014 0.018
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Fig. 5 The experimental shaped charge and multi-point ring initiator
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Table 2 Experimental results of reinforced concrete

ig= B o B AR /m h/mm r/mm AR B IR 1
FUHTAR Y% : 600 mm X 600 mm, i 150 mm
1 C30 F1X1 365 rPCy S5 AR . .
RERE . 800 mm,fLA 70 mm X 80 mm
FURT AR VS :420 mm X 320 mm, % 170 mm
2 C35 1X1X1 225 50

fZMIEE . 810 mm.fLEA 50 mm
HURT AR V% : 340 mm X 310 mm, ¥ 180 mm
3 C35 IX1X1 225 55 HUJ5 A3 7% : 360 mm X 460 mm, % 85 mm
R 55 FLAE 57 mm
BERT A 7% : 380 mm s & 160 mm
4 C35 1X1x1 225 60 )5 AR 7% : 640 mm X 640 mm, K 170 mm
RAREE 5% . FL42 60 mm

H % 2 n] LUE Y, R AE 2L 245 52 50 3 AN A TR Bk - R I e 1 Sl 7 L AR R 2 S Bk
3 2% S 6 5P J T B SR FH s R R R A BRI . FEARSCAE R L 2 0 T R R A R AR R AR
R KF 55 mm,

5 & i

(DB INT A 24 g AR 1] 25 E 4 2 g I ) 22 e RSB 0.1 ps
(2) K1 2 s BRI L 3% 45 1) 2R BB 2 245 X0 19 A1 R 5 L 0 A 00 i 0 A R T R R AT B R W . X TR
SCRBEREZY , 22 RN E AR AR A BRI LA T 55 mm RHR )R R E VIR .

BN PR IRYENZRNIARTANES LR VRBEE NIRRT R ERF T ORISR RETRET
AEIL(REARNDERNHTERREA M IEBRAZBFT AR XF.

S E Uk :

[1] Blache A, Weimann K. Shaped charge with jetting projectile for extended targets[ C]// Proceedings of the 17th In-
ternational Symposium on Ballistics. Midrand, South Africal, 1998,2:207-215.

[2] Whelan A J, Furnisss D R, Townsley R G. Experimental and simulated (analytical & numerical) elliptical-form



668 DS 1 5 i i %308

shaped charges[ C] // Proceedings of the 20th International Symposium on Ballistics. Orlando, USA, 2002 446-
454,

[3] Blache A, Weimann K. Generation of different detonation wave contours[ C]// Proceedings of the 16th International
Symposium on Ballistics. San Francisco, CA, 1996:337-346.

[4] Cauret M, Delmas A, Petit J. Study of hybeid charges[ CJ// Proceedings of the 17th International Symposium on
Ballistics. Midrand, South Africal, 1998,2:357-364.

(5] RZ Y, PR B Ak, 3. MM R AR W BB [T ], & R B 2% 402 . 2003, 17(3) :204-208.

TAN Duo-wang, SUN Cheng-wei, ZHAO Ji-bo, et al. Experimental investigation of shaped charge with large cone
angle[J]. Chinese Journal of High Pressure Physics, 2003,17(3) :204-208.

(6] RMGF, Bwi -, 42 4 Ak, A 5] 1% 35 U X F 2 0 Il vk 68 52 i 1) B0 (E B 0 92 [0 . 7 ot 3B TR %2 4% 4k L 2004, 28
(6A):11-16.

WU Han-ling, DUAN Zhuo-ping, LI Jin-zhu. Numerical simulation of influence on performance of rod-liked jet
with different shapes of detonation waves[]J]. Journal of Nanjing University of Science and Technology, 2004, 28
(6A):11-16.

[7] WU Han-ling, DUAN Zhuo-ping. Numerical simulation of influence on performance of rod-liked jet by shelllC]/
Proceedings of the 2005 International Autumn Seminar on Propellants, Explosives and Pyrotechnics ( 2005
IASPEP). Beijing, China, 2005:1113-1116.

[8] Baker E L, Daniels A’ S, Turci ] P, et al. Selectable initiation shaped charges[C]// Proceedings of the 20th Interna-
tional Symposium on Ballistics. Orlando, USA, 2002:589-596.

(9] Btol - R al, B (e, 45, AR A H 2 SO R A i3] ). = 044 ,2011,32(1):101-105.

DUAN Zhuo-ping, WEN Li-jing, SHEN Jian, et al. Design of multi-point ring initiator for shaped charge[J]. Acta
Armamentarii, 2011,32(1):101-105.

Performance test and application of the multi-point ring initiator
for a shaped charge”

DUAN Zhuo-ping, WEN Li-jing, ZHANG Lian-sheng, HUANG Feng-lei

(State Key Laboratory of Explosion Science and Technology »
Beijing Institute of Technology, Beijing 100081, China)

Abstract: A series of experiments were conducted to investigate the synchrony of the multi-point ring
initiator applied to a shaped charge and the penetration capability of the shaped charges with the multi-
point ring initiators into reinforced concrete targets. The output synchrony of all points of the multi-
point ring initiator was measured by using the high-speed photography and fiber probe technique. It is
showed that the output synchrony of all points is good and the longest time difference is less than
0.1 ps. The shaped charges were initiated to penetrate into reinforced concrete targets by applying the
multi-point ring initiators and the central point initiation, respectively. Comparison of the experimen-
tal results shows that the multi-point ring initiators can improve markedly the penetration capability
of the shaped charges.

Key words: Mechanics of explosion; penetration capability; multi-point ring initiator; shaped charge;

reinforced concrete
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