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Research on a Multi-point Simultaneous Initiation System Based on EFI
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[ ABSTRACT]

of EFP warhead and bad synchronization of explosive network, three-point,four-point, six-point and nine-point synchronized

Due to the low safety of conventional electric detonator used in multi-point simultaneous initiation system

detonation systems were designed based on high safety characteristics of explosion foil initiation (EFI) technology, and u-
sing two or three EFI in series as the basic unit. Multi-point synchronization trials were carried out. The results show less
than 100 ns synchronization time and concentrated distribution of the maximum synchronization time for three-point and
four-point systems, which meets the design requirements, and more than 100 ns synchronization time and dispersed distri-
bution of the maximum synchronization time for six-point and nine-point system. According to the analysis, the difference in
parameters of resistance and equivalent inductance between each group of detonators equivalent causes the variation in their

detonator firing circuit performances. As a result, the affected current of each initiation branch will create difference in

burst current and burst current density of bridge foil which finally affects synchronization.
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Fig. 1  Principle chart of the basic unit

of electric ignition circuit
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Three-point simultaneous initiation test

Tab. 1

g FBAY YRR BORRS

m{) nH kV A 6] /ns
1 126.1 101.2 2.6 42.7
2" 121.7 93.7 2.6 41.1
3* 119.8 97.1 2.6 38.9
4* 130.0 104.2 2.6 47.6
5" 119.2 99.4 2.6 38.1
6" 127.4 107.1 2.6 44.2
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Tab.2  Four-point simultaneous initiation test

41 R/ RHES RV RUERE REBHR mOKFEP

A mQ #E/mQ  nnH  Z/nH KKV BE/ns
1* 41.6 6.9 57.8 11.5 2.6 84.8
2% 39.7 5.6 59.4 7.6 2.6 42.0
3 41.3 6.0 58.1 6.8 2.6 40.8
4* 422 59 59.8 1.5 2.6 48.0
5" 39.5 55 579 7.2 2.6 39.7
6" 40.4 6.5 58.6 7.4 2.6 45.3
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Tab.3  Six-point simultaneous initiation test
a R WAL L EE A AR
Al mQ Z/mQ nH 2/nH  J&/kV  Bf[E]/ns
1 56.2 7.9 99.5 14.8 3.2 113.8
2% 63.3 6.6 95.1 11.5 3.2 89.0
3% 59.2 9.0 104.3  16.6 3.2 117.2
4% 60.0 8.9 98.6 12.4 3.2 107.0
5% 56.8 8.5 101.5 11.9 3.2 97.9
6" 60.5 8.5 103.0 10.5 3.2 86.3
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Tab.4 Nine-point simultaneous initiation test
4 P/ BB RE RS RIER RKEL
BoomQ o 2%/mQ oH o 2%/nH RV BffE]/ns
1 39.4 8.4 98.0 13.8 3.8 137.9
2% 38.9 9.4 98.7 10.0 3.8 96.4
3% 40.2 10.2 99.2 15.9 3.8 188.2
4" 38.6 8.5 98.3 11.4 3.8 102.5
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Fig.2  Multi-point simultaneous initiation of EFI



REVIR 2 T )

547 B4 3 1

() 538 7 Jp S B 2036 , SRR 7 s PR 220 DS AR
WA, A 2(a) ATLAE SRR R a8 52
PRI = O — 2, B 2(b) 2 3 s A4
AL (TR )0 IR AT S DA g% [ S i ) 38 7 fpk
MPOE B Z  JE Y 5 s 20 AR K R . FR A 2
(b) FTRLE S 8 B — /M R TR
— AR, X 3 AR EAR LR, U 3 miAfE
P AR — S0 B R AR R, B 2(c) 02 4 R
AR JERF 10 ws 209K AR . 1B 2(d) 2 6 K
[l FERT 12 ps I ZIA B KE S . 1 2(e) J2
9 miRIERME IERF 5 s 2R AR

MIE 2 FTLLE H, TEAERT 5 s B 2 B4 58
RRE, RE RS BT B2 R —ER
e B TR R T il R RO AR P IR IR K B
HRAEIE R — 2 (I (8] 5, 75 8 MR IR TR A 4
H v BEBON— B, BB b il B 7R AR 22 R A R R [
RS A5 5 TR PR , 25 T b il R R Y
Z AR R G L EFP R 2 A B R
P R

TR X SRR B BE B, I (] (10 %)
2 PR b R A AN R — B, X T
TESYHCE B 5 BEANSE AT T R 3 iR J T 41145
RS ERFARRE , Al LA

3 ot

3.1 BIREEFHE

ity e B R S B B A e R Dk b ) R
R T S ey [ 2 YN N S e 5 s R
RLC HRHECHLIE , GnEl 3 PR,

P 3 e o] A5 A P B 5

Fig.3 Equivalent circuit of the electric ignition device
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