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Analysis on Ignition Law of Hot Bridge Wire Electro Explosive Device Under Pulse Current Excitation

2023
%£31% 6




O COVER STORY | #HH %= P589

20234 % 31 % % 6 H H ;ﬂ 6 A 25 A i hR
KA 2 = B K T o B 7 R & K (85521280 ERLY
T

o HE BESEEREAR €83 (453%)

-

M“f 525 % fraEtRis

CHINESE JOURNAL OF ENERGETIC MATERIALS

]
il

M e

S27 K T B S ) R B R S
wES, Mk, R OF, 0 T

BEBSEBREAR

NI @EAR

531 & HT R UM -5 - A e SR AR vl U BT A W I A R Mg
E/RAE, TEM, WAL, #HENA, K &, kiE

539  *x MXene/Cd(N,), 52 & i k2 1 24 1 i 25 S P B BIF 5T
kOH, TAR, TR, AL, Kk

]

546 % DNTF/PDMS/NC &5 e Tl 22 ) 45 5 PGk
XNRe, & &, A, FAK, K& E, 2EE, 28 S

552 ok gl CL-20 Uk B IR B KE 2591 A5 %) 3D fmE T BN ak Y K PE R
ERME, %R W, 224, tEE, 4G
FUTORASU AT L St 561 * AI@CoHOKHIFE & HEHL T i il il 15 e f
KA R e A 7Y — 5 WRRE PN w7 I e
EEGR. ATLRT % B R AR 8 T ewpik, FRER, AT, BRARM, KER, LOE, AT
R, ZEAAR AL ERGERRN AL, BHLH 568 % Cu{ b A MO T 55 X 8 A0 97 0 5 010 e e 5 ) ik B A 5
Bl R A AR L R K T WK KWK A % A RIEE. EAL, EEA
HABS LR G LT, Ak, KB ELEAS BLE, 8 B ARE, KR, RFA
BAELTEARRERE FHE D, EZED A 577 xR A 4 R B TR R RE ) IR
S sl e Tl S e o THE, MEK, KEE, KB, FhH, kM, KHk
MK TRWBARD HETHLKHERER
SHGARE; ML EANFET £ K 589 P 22 2 F, T K i L TR S8 & K B 43 B
o Bk OB L R R B OR vk A A AR Boludn, MOLIE, A T A, LT
BRXEKIHEREK B RO Y HAE, BRE o )
Wl o MR R, SR BN TS ps i, K 598 KM 1B 2 KB 25 B O e i R v
AARLRE KT B ERE K EE & %A A, B O, BXE, & R, MATF
WEEAT IS msH, AR LR e KT HIERL
KB E . EE Rk B RN T, IR K =30

MM ER AN Rl AW E R RS REL
R, BEYEZFAMAT 125 msk , % & 4 & #
RMBE, H s R XK RIS o =i E R
W—B ;S ER AT 125 msit, % R 4 W
AREREE, FHERL KL AEEEZZAM
By T A T R o

606 & LRy ol R R S A fROES R I 81 R BT 5T
PN AR B G U CRAL I R N A I 3

BENE

HEEAUERWAODABCAZER , AEK
MTRFHHAFLRAE KT B R AT HEAE, %
ZATTFW AT, RS ZARNF A BB BT, R
RER—FEA! HERSHELE LTI FAM, 2
BRI B A K 7 R : B AR ob B R R
K (Z2 ) A0 Jie o e HL L A R OK (A7) s B o o
G AR B G Rk B 8 E R B A Xt (5t R
N)o ZEFLE KM T A LA, REHOF & B
BT, EEZRABRANT —2E, NETHRAREA
WERBE ERKRAREMA -, AREE
b 77 Hy ol 2 T A xR AR R R W kAT MR
KA &, KT T 2 Rod Ao fkod #8808 T 88
WAL R KT &R KA,

O HEHR /@ E-EEEIT
O HiIGE/ ERA 216 BE .
O HATIEASH CN 51-1489/TK * 1993 = m * A4 o e bR
#110 * zh+en # P * ¥ 20.00 # 700 # 11 * 2023-06 HANNENG CAILIAO Chinese Journal of Energetic Materials



2: Jim‘; ,202é (H‘f:?e/b) o CO N T E N T S ﬁ ﬁEH Ft

Chinese Journal of Energetic Materials

o Initiation and Detonation Technology

Energetic Express
P525 %

Prospective

Fundamentals, progress, and perspectives on pyrotechnics
CHU En-yi, CHEN Jian—hua, ZHANG Lei, LIU Wei
P527 %

Pyrotechnics

Synthesis and properties of novel high nitrogen energetic complex
of nickel perchlorate with tetrazole-5-formylhydrazine

KUANG Bao-long, WANG Ting-wei, LU Zu-jia, XIE Zhi-ming, ZHANG
Han, ZHANG Jian-guo

P531 % A novel tetrazole derivative ligand 1H-5-hydrazinyltet-
razole  (TZCA) was  synthesized by using ethyl
1 H-tetrazole-5-carboxylate as raw material through a one-step
hydrazinolysis reaction, and its’ energetic coordination com-
pound Ni(TZCA),(ClO,), (ECCs-1) was easily obtained under
room temperature. The low sensitivities and good detonation

properties of ECCs-1 suggesting its’ potential application for ¢
/
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lead free primary explosive. )
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Preparation and Performance of a novel film Primary Explosive of

MXene/Cd(N,),
ZHANG Lei, WEI Chun-giang, WANG Yan-lan, CHU En-yi, CHEN
Jian-hua
P539 % A high-temperature resistant primary explosive of HF, etching Self-assembly Azidation
MXene/Cd(N,), composite film was prepared by surface self-as- % : ‘ : =
L - ~ Ti,AIC, Ti.C.T
sembly of electrostatic interaction. The morphology and ther . @ Cd(NO,), @ NaN, Ti,C,/CdN,

mal decomposition properties of MXene/Cd (N,) , composite
film were studied by a series of characterization methods.

500nm
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Preparation and Performance of DNTF/PDMS/NC-based Energetic
Ink

LIU Song-jin, GAO Lei, LIU Xiao-lei, LI Chun-yan, XIE Zhan-xiong,
AN Chong-wei, WANG Jing-yu

P546 * DNTF-based energetic ink matching with inkjet print-
ing technology was designed. The formed samples were tested
and characterized by microscopic morphology, mechanical
properties, mechanical sensitivity, and detonation properties.
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3D Microjet Printing and Properties of Micro-nano CL-20 Particle

Suspended Explosive Ink
LI Chun-yan, CHEN Jiao, AN Chong-wei, YE Bao-yun, WANG
Jing-yu

P552 x* A micro-nano CL-20 particle suspended explosive ink
suitable for 3D micro-jet printing was designed to explore the
effect of the content of CL-20 in ink on the morphology, print-
ing efficiency, packing density, crystal form of main explo-
sive, mechanical sensitivity and detonation transmission prop-
erties of 3D micro-jet printing molding samples.
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3D micro-jet printing
Controlled Preparation and Properties of Al@Co Micron Core-shell
Energetic Particles
XU Xiang-yuan, GUO Ze-rong, XIANG Ning, CHEN Yong-peng, “'['"‘E"'E‘WI’““‘E';ﬁi‘:[;w_
ZHANG Hui-chao, MA Xiao-xia, ZHOU Zun-ning NHF
e-9

P561 % A series of Al@Co core-shell energetic particles with
uniform coating and tunable shell thickness were synthesized
combining the replacement and electroless plating methods.
The cobalt shell thickness was respectively confirmed as 90,
150, 200 nm and 250 nm. To investigate the influence of shell
thickness on the self-propagation high-temperature synthesis
(SHS), the DSC measurements in argon atmosphere were con-
ducted and the Al@Co-2 with 200 nm cobalt coating shows the
best exothermic performance with 521.40 J-g™". The as-prepared
Al@Co core-shell particles provide a promising selection for fu-
el component in novel green primary explosives.
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Effect of Micro Morphology and Crystal Structure of Copper Foil on
the Performance of Exploding Foil Initiator
HAN Ke-hua, ZENG Xin, ZHAO Wan-jun, CHU En-yi, JIAO Qing-jie

P568 x Baesd on closed-field non-equilibrium magnetron sput-
tering ion plating technology and Lift-Off etching method, Cu
foils with three different crystal morphologies were prepared un-
der the sputtering power of 150, 450 W and 800 W. Electrical
explosion performance, flyer velocity of the corresponding ex-

06 08 10 12 14
tlus

ploding foil, and the firing performance of the integrated ex-
ploding foil initiator were carried out subsequently, providing
technical support and theoretical basis for the development of

reliable and low-energy exploding foil initiators.

A Preliminary Research on the Properties of Amorphous Alloy as
New Microheater Material of Initiator
NING Jue-yong, JIAN Hao-tian, ZHU Zheng-wang, ZHENG
Guo-qgiang, LI Hong-gao, ZHU Peng, SHEN Rui-qi
amorphous alloy wire

. . . energy Y
P577 % A type of amorphous alloy bridge wire micro-heater

was designed and fabricated. The energetic property, negative [[[[.:o: i

temperature coefficient of resistance, and electric explosion

characteristics of the amorphous alloy bridge wire micro-heater _—
new initiator

negative TCR =
m transducer

electric explosion !

are better than conventional Ni-Cr wire micro-heater, and the

amorphous alloy is supposed to be a promising micro-heater
material of initiator.

Analysis on Ignition Law of Hot Bridge Wire Electro Explosive De-

vice Under Pulse Current Excitation

LYU Xu-xu, WEI Guang-hui, DU Xue, LU Xin-fu, SUN Jiang-ning ’eage"t\
bridge wir

P589 In order to study the safety of hot bridge wire EED under

pulse current excitation, the calculation process of critical igni- =

tion current of hot bridge wire EED was designed, and the ef-

. L single pulse pulse train
fect law of pulse current parameters on critical ignition current .

was revealed. Firstly, the temperature rise model of hot bridge 101 | tn=40ns

wire EED was established by theoretical analysis, and the solu- [ !

tion method was given. Then, the sensitive criterion of hot ' :
I
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A

bridge wire EED was given, and the calculation process of criti- 100

cal ignition current was designed. Finally, the effect of pulse 5x103 1.25
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parameters on the critical ignition current of hot bridge wire
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EED under single pulse current and pulse train current excita- 102

tion were analyzed separately.
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Laser Ablation Characteristics of PETN Explosive Doped With
Nano-aluminum Powder
JI Xiang-bo, TANG Duo, QIN Wen-zhi, GAO Yuan, PIAO Jun-yu

— PETNoAI 50 mJ —PETN50mJ

—PETN-AIS0mJ|

P598 In this paper, a single pulse 1064 nm laser was used to
ablate PETN explosive doped with nano-aluminum powder.

The influence of nano-aluminum powder on the shock wave laser
and characteristic spectrum of explosive was studied. The

plume expansion and material ejection characteristics of PETN o e R

doped with nano-aluminum powder under the action of pulse
\\| 20ons
laser were observed by shadow measurement system, and the AR

spectra of explosive after laser ablation were detected by laser

induced breakdown spectroscopy.

PETN-+AI
3500ns \\ | 13000ns
Reviews
Review on Micro Fire-train based on Flyer Impact Initiation
LIU Wei, CHU En-yi, LIU Lan, REN Xiao-ming, XIE Rui-zhen, REN Solid-State Low Energy Micro-Scale Kaman MEMS
) . microheater Firetrain_for firetrain and

Wei, LI Jiao - M762A1 Fuze 40mm gun tests

. . . o . IHDIV Explosive train
P606 * The micro fire-train based on initiation detonation 2001 Mult-Chip detonator P

Pele

Module

Flerte.

Material |

mechanism of the flyer impacting the secondary explosive is a
2008

kind of system-level MEMS initiator. The state-of-art of the micro
fire-train  was reviewed from five aspects, including 2004 ¢

. . . |
micro-heater design and energy control, detonation energy 2003 2007 2010 014
propagation control and device, energy transmission and con-
trol, micro fire-train design and integration, and reliability eval-
uation of the fire-train. Based on the analysis of the micro Vishay & ARDEC
microheater

atral : 1999
fire-train, some suggestions were proposed. 2004 E)I&(S)I;Re Initiators for M100
On S&A Replacement
MEMS firetrain for
MEMS traln for 81 Hyper Velocity
icroheats Projectile(HVP)
Monplg  MEMS-Based Distributed

detonators
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