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Fig. 1 Photos of the rigid and flexible multi-point synchro-

nous explosive network
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Fig.3 One-input-eight-output rigid multi-point synchronous
explosive network'®’
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Fig.4 Schematic diagram of three flexible multi-point syn-

chronous explosive network structures
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Fig.7 Schematic diagram of the six point circle multi-point

explosive system for directional warheads'*”
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Fig. 9  Structure diagram of the six modular controlled

explosive-cross when initiated at inter-phase points'*
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b. physical diagram of control module

18 HHIR AR RG]

Fig.18 In-line 6-point initiation system

[56-57]

3 ZRERSE &S50 R R R I

2 SR BRBR 5 8 E AR R K TR A A A A S g
OB A DL SRS R R 2D 6 - B D T RE A
LR S o 22 o5 L AR AE R S5 ) 2B i i R
R LR EE o NN 2 S P E5 % NN B 8 N
fi B HA) 2B E RSB A DA E 28R
F o AT 38 3 A 43 8 F AR R IR ) 22 05 R R S8
XS PR RR 0 s e, DL 2 R R T A
Mt S %,

31 BERHE
X1 7 57 400 R Y LS-DYNA B 37 22 5 i 15 EFP 2%

N XK 2024 % F 324 #1148 (102-115)



112

T BRRS TR SRR BT R T B

Y RE R BT 2 B R BT A AR S R S TR
JI 4 R B B AR ) . i R BB 3 i, 24 7
AR T 1) e 3 G O, B AR P Y o R AR G EFP
ik B R TR A 1 B 220t M R S RS | & A DR 4 1 XU R
RH . ThEE S IEVEE 2 A AR Y W EFP 2
IR b B A5t 22 a5 A R R 2 U AR L AlE R 2 A 24
B THUHR TR B D ok 4 22 U, 4 e K 24 08 B T HL R TR B
WU 22 0%, ol 3 MR SR U A 5 40 o AR Bb s R AR
X, 2RI IR 2 EFP R K AR T
SR R A M NI R EE 2
LS-DYNA B4 43 B 1 2 8 13 HI0ox 3108 94 Ui 4= 18 ik
GRME L BEE T 4,6,8,10,12,14 S LA 16 4
A AR AR 2, R B A AR AR R 3 R S D Y T
T S T, 24 A B [ 5 1 B A PRI SR A A
AE TSR, (H R SR T 10 )5, B & R AR 3y
i, AR AR B R 2 B N . Wang A8 BUE 5 UL
TFE TR 3 B R A% o R BB S R T B 5
S5 RN I Y 2R v K I S A A5 A 3G i i
T, 5 R R A L, S U R il R g KB I AT Gk
15.63% 5 2 H 21 A2 (9 14 KA Bl T 22 D 75 il 43 1 1) 2
SRR RE A AR M TR R . fE8 TN, 4
JRUST R 5 1 G 9 S 3 L R R R S T 14.2%

RO R B 2 5 Y K EFP 1) 12 1Y) fiE
1, AL BF A 25 36 K EFP & A W 4 1 XU o RSB £ 0
R A 45 B R AR SRR B K AR B AR IR
G507 A BT AR T, BE B R R SR G £ 1 S
R IG 0 B — o S B W 2, A I I Y 30 PR AL
N, N AR 22 05 A R BT IS B AR Al ) R RE R T A
L) A R A A
32 BEBRAME

2w ] SRR R B R JE 2 e R Y
B R, Bender D AE R T —Fp Z 45
H E B B AL B S R A AR, DR A sk X 225 B
i B9 07 %F RE T o 38 g el A R AR AR LB, W] LA B 3
TR [R) 25 AL 4 EFP LA X AS [ ) B B, Je A 9 2 BR B
EFP I FATd e W B AR, A 3 AR E 1Y EFP T3
FEAS L, AR R K AR LAY EFP JH T it B2 i . 2250
SR TE T — BT T 0 T RS A A Y S TR AR R
SRR AT TR )R Ty O S S R R K
J7 1) AR R SE MR o 6 EG T 3t T R AR R DO — 2k TR
AR, 0 ) — £ P Z L AR R S R T % 5 T R
ShER VR AR, 4 SR A B < o0 22 R R A 3 T i T
O R, AT DU T TR R 2 R 4R 21.68%,

Chinese Journal of Energetic Materials, Vol.32, No.1, 2024 (102—115)

ok ST T B R TRCHIA 3,38 5 M i) 1 4 A R A R UE
i BE AN AR A9 1 0 T AT 3R A 4.94° 19 F- T B R 9 i
B i O —ZemT LIS 2] 2100 5 /i o 2 miR 1R
BB AR — 50 22 F1 7 RO AT RE , H AT 2 R
PRSI B 2 fOR R 5 2R R T
PE 2 AR RIS Y — R H i

4 BHES5REE

ASCERR T HRKE M 45 22 R IB R S K2 A
A R T R B R RN FH BRI LB T AN [R) 2 7 i
W W 265 22 R AR B Y5 10 A5 LT LRSS IR

(1) WA 22 25T 205 A % 100 28 i A s — o2 7
[ — - T, 7 fh 25 A B 3 A [ i BR A T A R B R
Ph o FEVE 2 R TR A0 R R 45 A 2 T SRR A W ST,
A Jo B2 Oy R AHBE 3 i R B R IR IR A5 & 0 T
ke

(2) 2 k12 R M I 45 008 2o R K O 1F S 222 i T 45
9 20 & S BUGH i H s i P ], S B B e o {H T
XA 2% 2 I o B A2k Y A BT B A
il o 22 HH R B0 T AR R4 DTSR A I 45 2
AR B S JRE B 26 3K BEOR & B TR VTRURS 4 B4 T
TEHEMES .

(3) ENIME SN Z R EOR EAFFE—E [
200, HANC T HA A Z fUR B E ARG IR, HATT
Ak S B S B B i [ P B8 K 2 R AR R A Ak
TR RN AT X B8 3 2 nR R R B R G 5T

(4) bk RO 5 7 B 2 52 0 ) A
A, Al S1 3 22 U AR T R DR R AR B I I
P AR IR A D7 A W B AR T, B2 AR B EOR
A9 L FH A5 — 5 22 " o Wl R, H AT 22 R SRR
JEHIE H AN Z R HOAR 5 2B A D P 2
ARAAFTE B — K H R

AR 1 K I 28 22 R AR B AR R B8 2 SR
BB B F 58 AL A

(1) 25 R Jfi RS B P B 05 o 3 22 00 ) 2
B HE I 5, 12 o e A0 v 52 205 i A e B i o B R Y —
BOVE AR A — SOV AR T R (U R i L e TR A 1
(9 32 BN A [ B b 2 5 AR 8 55 3 42 A S A
it F B AL R AR EOAR , DR s 0 B AR AR i
L I % £ 2 R AR G A P B e 2 0 S I Y B
[f] 26 PR 3R AT 23 0 B8 3K 2 RS ok A Hh T 20 7 AR
Sttt

www.energetic-materials.org.cn



2 i B R R B i B 5

113

Wi o DA A S B N 2 RN 22 P 2 A I AR
T ER AR JH R 8] 5% 22 8 2 1A 9 B fie A 1 i 1 22
HH AR T 45 ) A R 22 S R R e R 1 S B BR A
HE Ko

(2) 2 mi R RS B A AL (AL 9E o O 3 D
i 24 ARBEAL NELAL Y R R BB Al A A
NARKZ m R B K TT ] o 22 5 48 0 19 2% W] g
i N R A S R K 22 A T A O A
B A — AR, DL — B Sy BE Rl 4T 22 2 ) LA
PRAE A58 3 19— Edk

IR BAS 2 5B F B AR5 o B e A J2: H
il 249 B3 2 22 i A AR R LA T A i P 22—, ]
TED AR AAF ARIRA BFI A5 7 T 544 B AR AR ) i 72

(4) Z miE B E el TR . 250
R E N 0 500 45 5 2R 0 22 R R B A 2 Ak
e T H A ER . BOR M EIAET i e IR TR AR
e s PR BT T B 22 R b AR G A AT SRR A TR
Wr5E.

SE

[1] GOUJON J, MUSSET O, MARCHAND A, et al. Synchronous
initiation of optical detonators by Q-Switched solid laser sourc-
es[ Cl//Technologies for Optical Countermeasures V, Cardiff,
Wales, 2008, 7115: 71150P.

[2] COPE R D. NAVAIR Fuze Overview [C]//NDIA 48th Annual
Fuze Conference, Charlotte, NC, April 27-28, 2004.

(3] £HLR. AT THEIM] dbat: BTk b, 2014:201
WANG Kai-min. Engineering of initiators & pyrotechnics[M].
Beijing: National Defence Industry Press, 2014: 201

(4] LER, B, TR, . 2 00R M % 450 S Bt KOt

[FIS R 2Z )] T HEM R, 2016, 24(3): 238-243.
SHEN Hui-ming, LI Wei-bing, WANG Xiao-ming, et al. De-
sign and synchronization analysis of structural parameter of a
multi-point explosive circuit[J]. Chinese Journal of Energetic
Materials( HannengCailiao) , 2016,24(3): 238-243.

(5] BT, EWens, waid, &5 . 2 (6 A0 Rk 10 45 49 B3 B i o

FE[)]. KT, 2008(1): 1-4.
ZHENG Yu, WANG Xiao-ming, HUANG Yin-sheng, et al.
Design and experimental investigation on multi-point synchro-
nous explosive logic circuit[)]. Initiators & Pyrotechnics, 2008
(1):1-4.

(6] WEA, I, Z2EH, 5 W ) 25 i g 0 25 35 1 % ) 25
I 3T ], S TR, 2001(1):45-47.

WEN Yu-quan, JIAO Qing-jie, LI Guo-xing, et al. Structural
design and time analysis of synchronous explosive circuit in a
rigid surface[)]. Acta Armamentarii, 2001(1): 45-47.

(7] VPEBE, 200, KM, A5 . V10 [ 25 12 15k 190 265 22 o5 % 11 i i)

FYE ML) ] KT, 201006): 5-9.
XU Bi-ying, LI Gong-fa, YUAN Da-peng, et al. Analysis on the
output performance of plane multi-point simultaneous detona-
tion transfer circuit[J].Initiators & Pyrotechnics,2010(6): 5-9.
(8] fB¥, WIXURS , WAE . PRHEI AL 0 24 1 22 5[] A0 0 I8 I 245 19 13

CHINESE JOURNAL OF ENERGETIC MATERIALS

0. KL, 2004(2): 30-32.
TAl Ling, HU Shuang-qi, CAO Xiong. Multi-point synchro-
nous explosive circuit of the annular-conical propagating
chargelJ]. Initiators & Pyrotechnics, 2004(2): 30-32.
(9] JEAFM, FARIE, BRIEDY , 45 . JREHE 25 1] 2 xi [) A0 i I 2 382

0 KT, 2014(6): 1-4.
SHI Chun-cheng, WANG Bao-guo, CHEN Ya-fang, et al. De-
sign of multi-point synchronous initiation circuit for shaped
chargel]]. Initiators & Pyrotechnics,2014(6):1-4.

[10] fif 3o, X P4 . — M ZBEGRBRE BT[], KT8, 2010
(4): 1-4.
XIE Wen-hui, LIU Bao-shuan. Study on a multimode initiation
devicel]]. Initiators & Pyrotechnics, 2010(4): 1-4.

(1] e, BMAED, BEte, S . 212 0 R R BT 5 il
WWFIEL)]. KT, 2022(3): 14-17.
WU Yan-ping, WEI Hua-nan, XUE Run-hua, et al. Design
and experimental study of flexible multipoint synchronous initi-
ation devicel . Initiators & Pyrotechnics, 2022(3):14-17.

[12] SRR, JEWIH, SKOERE, 2% . i o 2 5 [ 20k it I 2 WF il () ).
KT, 2008(6): 5-8.
HU Hua-quan, PEl Ming-jing, ZHANG De-zhi, et al. Design
on multi-point simultaneous initiating circuit for curved surface
[J]. Initiators & Pyrotechnics, 2008(6) :5-8.

(13] SRUETL, A . VR0 A W 4 BE AL BE T 7 ik ik oe ()], 2k
T, 2010(4): 5-9.
GUO Hong-wei, WEN Yu-quan. Study on modularization de-
sign of flexible synchronous explosive circuit[J]. Initiators &
Pyrotechnics, 2010(4):5-9.

[14] skAM, BHEN, L E 4, 5. —Fh P2 R 20 R B 1 45 a9 et
S rsE )], AREMOEL, 2014, 22(3): 401-405.
ZAHNG Zheng-wei, LI Xiao-gang, WEN Yu-quan, et al. De-
sign and tests of a flexible linear synchronous explosive circuit
[J]. Chinese Journal of Energetic Materials( HannengCailiao) ,
2014,22(3):401-405.

(15] ZEo0, fRVpmE, ZRWEMl, &5 . Jk TR 0 19 265 04 7 1) 31 3 X 00 2
BAABEUATIEL) ], J& T 244, 2018, 39(S1): 9-16.
LI Yuan, XIONG Shi-hui, LI Xiao-gang, et al. Experimental
and numerical studies of aimable warhead using explosive cir-
cuit[J]. Acta Armamentarii, 2018, 39(S1): 9-16.

[16] skBrfe, MAH, £18 . B2 T 1R 5 MEFP 83 34 4 AR
FE0)). ST S5 4 24, 2027, 41(3): 88-91.
ZHANG Xin-hua, ZHAO Jia-qi, SHI Jin. Research on the tech-
nology of simultaneously detonating the MEFP warhead [J].
Journal of Projectiles, Rockets, Missiles and Guidance, 2021,
41(3): 88-91.

(17] BLEE, INER, 28T 55 . RIA] A0 A0 K 00 246 0 5 il 114 () 2 P A 22
fRD) ] IR dvde & TR 4, 2019, 40(5): 237-240.
LIANG An-ding, SUN Xing-yun, LI Guang-jia. Estimation of
detonation output synchronization deviation on the linear syn-
chronous explosion circuit[}]. Journal of Ordnance Equipment
Engineering, 2019, 40(5): 237-240.

(18] FBifl, sk, 290, 55 . Rk 2 1) A5 0 I 2% B0 T AR BF 5T
0], &figtkl, 2009, 17(2): 225-228.
BAI Ying-wei, ZHANG Rui, LI Zhe, et al. Design on mild
multi-point synchronous explosive circuit[J]. Chinese Journal
of Energetic Materials (Hanneng Cailiao) , 2009, 17 (2) :
225-228.

[19] MR, XUE, R, 45 . B R 222 5 ARG IR )]

N XK 2024 % F 324 #1148 (102-115)



114 T BRRS TR SRR BT R T B
RIS 4%, 2016, 38(4): 1-8. 2018.
WEN Quan, LIU Xuan, WANG Yu-shi, et al. Summary on ex- [35] SOTO Gabe. NAVY overview [C]//NDIA’s 59th Annual Fuze
plosive logic network safe initiating technique [J]. Journal of Conference, 2016.
Detection & Control, 2016,38(4):1-8. [36] DEEDS Michael. NAVY S&T strategy [ C]//NDIA’s 60th Annual
[20] SILVIA D A, RAMSEY R T, SPENCER ) H. Explosive Gate, Di- Fuze Conference, 2017.
ode and Switch: US, 3430564[P], 1969-03-04. [37] STEWART Brandon. NAVY S&T strategy overview [C]//NDIA’s
[21] il A T R [M L g Rt b 50 3 T R 2% i AR, 61th Annual Fuze Conference, 2018.
2007: 176. [38] CHARLESTON S C. European LEEFI based Fireset and ESAD
YE Ying-hua. Initiating explosive device technology[M]. Nan- [C]//NDIA’s 59th Annual Fuze Conference, 2016.
jing: Beijing Institute of Technology Press, 2007: 176. [39] MCENTIRE R S, BUTLER P. Fuzing & firing systems at sandia
[22] ¥, FhRES, B URE, . N BB M2 S M 45 mF e ()], 48 national laboratories[ C]//53rd Annual Fuze Conference, Lake
Y5 i, 1997(3): 37-45. Buena Vista, FL, 2009.
JIANG De-chun, SUN Cheng-wei, ZENG Fan-qun, et al. Stud- [40] SHANE Curtis, ADAM Church. Advanced fuzing technology
ies on explosive logic network of six partite circle [J]. Explo- [C]//63rd Annual Fuze Conference, 2020.
sive and shock waves, 1997(3):37-45. [41] COPE R. Navy Overview [ C]//55th Annual Fuze Conference,
[23] W B4, MBIHA, S, 5. — Rl A DU R 2 N 4% B Salt Lake City, UT, 2011.
s50)]. & HER KL, 2005, 13(1): 22-25. [42] MILTON E H. U.S. Army aviation and missile research, devel-
WEN Yu-quan, JIAO Qing-jie, CAl Rui-jiao, et al. Study on opment, and engineering center fuze Overview[C]//52nd An-
an explosive logic circuit with two-input-four output[J]. Chi- nual Fuze Conference, 2008.
nese Journal of Energetic Materials(Hanneng Cailiao) , 2005, [43] ROBERT Hertlein. EXCALIBUR: A multi-function fuze for a
13(1):22-25. multi-purpose warhead [C]//46th Annual Fuze Conference,
[24] BBPET, T 4. SEVRARIE A AL B AR T ()], K T Ak, 2010 2002.
(3): 8-10. [44] TIMOTHY Tobik. Air force fuze technology overview [C]//
GUO Hong-wei, WEN Yu-quan. Study on network technology 49th Annual Fuze Conference, 2005.
of flexible explosive circuit[]]. Initiators & Pyrotechnics, 2010 [45] TIMOTHY Tobik. Air force fuze technology [C]//50th Annual
(3): 8-10. Fuze Conference, 2006.
[25] ZEARAS, 1EM W2 5% S F L2 5 MR E & R [46] MILTON E. U.S. Army aviation and missile research, develop-
PR B, B S 2E 4R, 2015, 37(2): 2-6. ment, and engineering center (AMRDEC) overview[C]//52nd
LI Dong-jie, LI Hua-mei, TAN Liang, et al. Overview on fuze Annual Fuze Conference, 2008.
electronic safety and arming device development[]]. Journal [47] SHANNON H. Army aviation and missile research, develop-
of Detection & Control, 2015, 37(2): 2-6. ment, and engineering center overview[C]//54th Annual Fuze
[26] MCCORMICK R N, BOYD M D. Bidirectional slapper detona- Conference, 2010.
tor: US, 4471697[P]. 1984. [48] GERT Scholtes. Novel techniques for improved munitions de-
[27] Hokk, MEE, S, L2 ok E s o B 4 8% 1 52 m velopment[C]//44th Annual Gun and Missile System Confer-
[J]. & RERRE, 2002, 10(3): 139-141. ence, 2009.
ZHI Yong-fa, DENG Zhi-guo, NIE Fu-de. Effect of granular [49] ROBERT N J, Evan Y. Electronic safety and arming device for
size of explosive on initiation sensitivity of slapper[]]. Chinese the 105 mm STAR ATO demonstration[ C]//56th Annual Fuze
Journal of Energetic Materials (Hanneng Cailiao) , 2002, 10 conference, 2012.
(3): 139-141. [50] #dfRdt, DR, B, & BIEE 2 RBREETIR)]. K
[28] O'BRIEN D W, DRUCE R L, JOHNSON G W, et al. Method T, 2001(4): 9-11.
and system for making integrated solid-state fire-sets and deto- YANG Zhen-ying, MA Si-xiao, CHU En-yi, et al. Study on the
nators: US, WO 98/37377[P]. 1998. exploding foil multi-point initiation devicel]]. Initiators & Pyro-
(29 FRUE . - 10 A BT i R I 5 Sz FEAE BIGES R A G k2 44 4% b 4 1oz ) technics, 2001(4): 9-11.
(D). B &t: FAtEE TR, 2020. [51] #diese, w58 S0, w2 . B IR 00 22 s B0 OE () 20 ¢ BOR B 5T
XU Cong. Planar dielectric high-voltage switch and its applica- [J]. et B TR 22254, 2003(23): 47-51.
tion in micro-chip exploding foil initiator[D]. Nanjing: Nan- YANG Zhen-ying, CHU En-yi, XIE Gao-di. Study on explod-
jing University of Science and Technology, 2020. ing foil initiatior multi-point ring-like simultaneous initiation
[30] Randall D Cope. Naval surface warfare center-China Lake technique[J]. Transactions of Beijing Institute of Technology,
Overview[ C]//48th Annual Fuze Conference, 2004. 2003(23): 47-51.
[31] TIMOTHY Tobik. Air force fuze technology [C]//50th Annual [52] @hsafe, (LY, skEA7, 5. 2 m M A 2 R B R Gk
Fuze Conference, 2006. 0] s S5l 5244, 2013, 33(6): 78-81.
[32] BOWER S, COAKER B M. Recent developments in Exploding HAN Ke-hua, REN Xi, ZHANG Yu-ruo, et al. The design of
Foil Initiator (EFI) based electronic safety, arming and initia- in-line multi-spot initiation system for directional warhead[]].
tion systems[J]. Explosives Engineering, 2014. Journal of Projectiles, Rockets, Missiles and Guidance, 2013,
[33] ETHERIDGE Mark.A low voltage command-arm system for dis- 33(6): 78-81.
tributed fuzing[C]//NDIA’s 58th Annual Fuze Conference,2015. [53] RET, kEH, &m, F. TG hrEENESHEERER
[34] ETHERIDGE Mark.A low voltage command-arm system for dis- GHFIEl)]. gk, 2018, 47(3): 31-36.

tributed fuzing [C]//NDIA’s 61th Annual Fuze Conference,

Chinese Journal of Energetic Materials, Vol.32, No.1, 2024 (102—115)

Sttt

LIANG Che-ping, ZHANG Yu-ruo, JIN Li, et al. Research on

www.energetic-materials.org.cn



2 i B R R B i B 5 115

a multi-point simultaneous initiation system based on EFI[J]. [59] WWEH, =ik, Ty, & 25k XX EFP =168 113
Explosive Materials, 2018, 47(3): 31-36. 2 MATFSE )], $iE 2=, 2017, 29(3): 49-55.

[54] #hsife, BIEA, R, & BT A R D RS SO R s A SHEN Hui-ming, LI Wei-bing, WANG Xiao-ming, et al. Study
TR A MR 2 UF R R R SR R k)] e A on the penetration ability of EFP by annular multi-point initia-
4, 2020, 41(S2): 102-110. tion[)]. Journal of Ballistics, 2017, 29(3): 49-55.

HAN Ke-hua, JIAO Qing-jie, CHU En-yi, et al. Two design [60] ZRUFZE, EW L, #I0], 4. Z SR DR A 18 T SR8 55 i il 5
methods and performance of multi-point synchronous initia- P AZ 3 R B BE AL )], PR FH B, 2018,9(2): 77-84.
tion systems based on synchronous explosive circuit and ex- WU Hai-jun, WANG Ke-hui, KE Ming, et al. Numerical simu-
ploding foil initiator technologies [J]. Acta Armamentarii, lation on formation and penetration processes of the annular
2020,41(S2):102-110. jet with multi-points synchronous explosive circuit[J]. Modern

[55] QIN G, WANG K, CAO H, et al. Study on the functional rule Applied Physics, 2018, 9(2): 77-84.
of exploding foil multi-point synchronous explosive[])]. Journal [61] X Wang, C Zhao, X Li, et al. Numerical simulation of jet for-
of Physics: Conference Series,2020,1507(2): 022018 mation and penetration characteristics in multi-point initiation

[56] SKEK . B HEE G PR RIE 5 2 sUR A JE (D). M mode[)]. Vibroengineering Procedia,2021,37: 86=92.

o MR TR, 2021. [62] #MEIF, WT %4 . ZHLUHCHH SR AT ], IS
ZAHNG Qiu. Performance characterization of exploding foil il 24, 2005(1): 31-34+61.
overpressure chip and research on multi-point initiation regu- GUO Mei-fang, FAN Ning-jun. The study on a multimode
larity [D]. Nanjing: Nanjing University of Science and Tech- warhead and the initiation technology[]]. Journal of Detection
nology, 2021. & Control, 2005(1):31-34+61.

(57) %8 . JE T SRR A G 8 v B9 BE3t i3 5 2 Pk REE 3¢ [63] BENDER D, FONG R, NGW, et al. Dual mode warhead tech-
[D]. Mat: I T K%, 2021. nology for future smart munitions[ A]. 19th International Sym-
YANG Zhi. Design, fabrication and firing properties posium of Ballistics[ C]//Interlaken, Switzerland, Casino Kur-
ofhigh-voltage switches and exploding foil chips[ D ]. Nanjing: saal Congress Center. 2001. 679-684.

Nanjing University of Science and Technology, 2021. [64] Z=o0, XM, REVEME, 5 . — Fh S b A i 1350 k0 e v i

(58] XUy, WUSCHE , TRt Hh, 5 . 2 SR B2 250 2 800 R 3 B[], S REM R, 2019, 27(2): 97-103.

EFP LAY SE A () ]. & REATRE, 2014, 22(5): 594-599. LI Yuan, ZHAO Qian, XIONG Shi-hui, et al. Numerical mod-
LIU Jian-qing, GU Wen-bin, XU Hao-ming, et al. Effects of eling on lethality of a faceted prismatic warhead [J]. Chinese
multi-point initiation charge configuration parameters on EFP Journal of Energetic Materials (Hanneng Cailiao) , 2019, 27
with fins formation [J]. Chinese Journal of Energetic Materials (2):97-103.

(Hanneng Cailiao), 2014, 22(5): 594-599.

Review on Multi-point Initiation Technology and its Applications

NING Zheng'*, CHEN Kai’, JIAN Hao-tian'*, QIAN Jiang'’, ZHU Peng'*, SHEN Rui-qi'*

(1. School of Chemistry and Chemical Engineering , Nanjing University of Science and Technology, Nanjing 210094, China; 2. Micro-Nano Energetic Devices
Key Laboratory , Ministry of Industry and Information Technology, Nanjing 210094, China; 3. Beying Institute of Astronautical Systems Engineering , Betjing
100076, China)

Abstract: This review summarizes the development and application status of explosive network multi-point initiation technology
and in-line multi-point initiation technology. The application status of multi-point synchronous explosive network and multi-point
logical explosive network were introduced respectively, and their advantages and disadvantages were analyzed. The research sta-
tus of in-line multi-point initiation technology at home and abroad was compared, and the gaps in the current in-line multi-point
initiation technology were pointed out. The influence of parameters such as the number of initiation points, initiation position on
the output of the multi-point initiation system were summarized. The future research directions of multi-point initiation technolo-
gy were pointed out: precise control of multi-point initiation, modularization and integration of multi-point initiation devices,
low-cost multi-point initiation technology, and safety and reliability of multi-point initiation devices in complex environments.
Key words: multi-point initiation; explosive network;exploding foil initiator;in-line multi-point initiation system
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