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o Design and Application of New Energy Exchange Devices

Energetic Express
P213 %

Pyrotechnics

Preparation and Properties of Inkjet Printing Silver Film Bridge
Yl Zhen-xin, LI Lin, WEI Meng-yan, ZHU Shun-guan, LI Yan,
ZHANG Lin

P215 % Based on nano-silver ink, a silver-based energy conver-
sion component (bridge) was prepared using DMP-2850 inkjet
printer. The deposition and shape control of the bridge material
were completed in one step, which greatly improved the mate-
rial utilization rate. At the same time, the inkjet printing tech-
nology does not need high temperature and low air pressure,
and the selection range of substrate materials is wide, which is
suitable for mass production. It is a high-efficiency,
high-precision, low-cost thin film energy conversion compo-
nent deposition technology.

10x10 array

Thin Film Transducer Chip with an Integrated PN Junction Protec-
five Structure

LI Hui, LUO Jian-jun, REN Wei, FENG Chunyang, CHU En-yi, CHEN
Jian-hua, LI Jiao

P222 % A thin film transducer chip is proposed with an integrat-
ed electrostatic protection circuit. The integrated design and
manufacture of thin film energy exchange elements and func-
tional circuits were mainly carried out for initiating explosive
devices based upon microelectronics technology. The integrat-
ed chip can lead to an improvement in anti-static and
anti-electromagnetic pulse capabilities of the thin film chip,
and thus to both its monolithic integration with functional cir-
cuit and an upgraded safety of initiating explosive device.

Design of a MEMS Ignition Device with a Double-layer Barrier
’ ] ( safety condition
Electro-thermal Safety and Arming Device

WANG Ke-xin, HU Tengjiang, ZHAO Yu-long, REN Wei s

P229 * A MEMS ignition device with a double-layer barrier mww\v\mllmlllll|llllllll'
0.5mm

electro-thermal safety and arming device were designed in this 1

. . . . |c assembling 30 um . assembhng 50 um
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@10 mmx3.3 mm. And the safety and arming function test
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Effects of Temperature on the Electrical Explosion of SCB
WANG Cheng-ai, XU Jian-bing, SHEN Yun, WANG Yue-ting, SHEN
Rui-qi, YE Ying-hua

P235 In order to explore the effect of ambient temperature on
the electrical explosion of SCB, the electrical explosion charac-
teristics of SCB at room temperature and low temperature by ca-
pacitive discharge were tested. And, the effect of low tempera-
ture on the electrical explosion of SCB was researched theoreti-
cally. Firstly, the electrical explosion and ignition performance
of SCB at low ambient temperature and normal ambient temper-
ature were researched. Then, the influence of resistance on the
critical initiation time of SCB is analyzed. Finally, the influence
of ambient temperature on SCB ignition temperature was ana-
lyzed combined with experiment and theory.

SCB

=

Failure Causes and Restraining Method of Fiber Contact Laser Ignit-
ed Initiators in Temperature Alternation

XIAN Ming-chun, TONG Le-le, JIAO Jin-fu, XIE Jun-yao, ZHANG
Yue-ping, MENG Yan-gang, CHEN Yong, ZHOU Bin, SHEN Rui-qi

P243 % In order to explore the influence of temperature impact
and cycling on ignition time of laser pyrotechnics, laser initia-
tors with doped BNCP primary explosive carried out an alternat-
ing temperature experiment. Moreover, the effect of gap be-
tween fiber and explosive was researched theoretically. Firstly,
ignition times of laser ignitors with different alternating tempera-
ture were studied. Then, the influence of alternating tempera-
ture experiment on doped BNCP was analyzed. Finally, the
change of laser ignitors structure after alternating temperature
experiment was researched.

fiber /inell BNCP
/V_

Reviews

Research Progress on Efficiency Improvement of Electrical Initiator
Transducers

GU Bo-nan, XU Jian-yong, SHI Wei, SONG Chang-kun, YU
Chun-pei, CHENG He, YE Jia-hai, REN Wei, ZHANG Wen-chao

P251 % Herein, measures for decreasing the ignition energy
and improving the output performance have been summarized
for upgrading the efficiency of energy utilization and conver-
sion in electrical initiator transducers. Preferential selection of
substrate and resistance materials and optimal design of igni-
tion structure contribute to the low-energy ignition of transduc-
ers. On the other hand, self-contained energetic structure and
energetic film composite were fabricated for enhancing the out-
put efficiency. Further efficiency researches by means of gene
pool of material parameters and machine learning algorithms

were also discussed in this review.
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Research Progress on Green Primary Explosive Copper (1) 5-Nitro-
tetrazolate (DBX-1)

NI De-bin, HOU Jian, REN Wei, JIA Yu-xin, ZHANG Meng-yao,
CHEN Li, YU Guo-giang

P266 * The research progress of copper (1) 5-nitrotetrazolate

and the major raw material sodium 5-nitrotetrazole were re- e
ille

| DBX-1
DBX-1
REI

exlosive
AppliCation

viewed. The synthesis methods and detonation performances,

as well as the roadblocks of DBX-1 application were discussed.

atory Sample

Calculation and Simulation

Molecular Dynamics Simulation on the Effects of Vacancy Defects
on the Sensitivity, Mechanical Properties and Detonation Perfor-
mance of TKX-50

GUO Zhi-wei, HAO Ga-zi, HU Yu-bing, FENG Xiao-jun, YANG
Jun-qing, JIANG Wei

P277 A perfect crystal model (Model 1 with defect concentra-
tion of 0%) and a series of vacancy defect models (Models 2-4
with defect concentration of 1.56%, 6.25% and 12.5%, re-
spectively) of TKX-50 were established, and the effects of va-
cancy defects on the sensitivity, mechanical properties, and
detonation properties of TKX-50 were researched. The cohesion
energy density, hydrogen bond number, radial distribution
function, mechanical properties, and detonation parameters of

different models were got and compared.

Model 3 Model 4
Reaction Initiation Mechanism of Caged Energetic Crystals under
Shock Compression from ab initio Molecular Dynamics Cubane based compound
SONG Qing-guan, ZHANG Lei, MO Ze-yao T unstable cage

with no H-bonding

P286 Systematic ab initio molecular dynamics calculations
were conducted to simulate the early decay of typical caged en-
ergetic compounds, and the theoretical results were validated
by comparing them with the experimental shock/impact sensi-
tivity tests. The shock initiation mechanism was first revealed

from three levels of the structural stability of the caged back- p
Y & Isowurtzitane tlased ‘compound stable cage

with H-bonding

~

bone, the decomposition mode of single molecules, and the

collective response of the crystals.
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Explosion and Damage

Effects of Particle Properties of Energetic Materials on Laser-induced

Micro-explosive Shock Waves
BAO Yuan, GUO Wei, LI Ming, XUE Peng-yi, WANG Xiang, HAO
Shi-long, CHEN Si-tong, CAO Wei, XU Jin-jiang, LI Hong-zhen

P295 The Laser-induced Air Shock from Energetic Materials
(LASEM) method on the milligram scale was conducted on en-
ergetic materials with different particle sizes and stacking densi-
ties, and the ripple images of laser-induced plasma were cap-
tured by a high-speed color scanning camera at the microsec-
ond scale. Comparative observation of the evolution of
laser-induced plasma and shock waves in the ripple shadow
map of different energetic materials, and the laser-induced
shock wave velocities of each group of samples were compared
with detonation velocity and pressure peak of shock wave to
analyze effects of various influencing factors on the experimen-
tal follow-up, in order for LASEM to measure the standard de-
velopment of detonation parameters.
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Thermal Protection and Explosive Performance of Charge Structure
with Thermally Insulating Colloid
WANG Fei, MA Hong-hao, SHEN Zhao-wu

P306 In view of the unsafety of the traditional charging method
in high-temperature blasting of coal mines, the hierarchical de-
sign of the thermally insulating charge structure was completed
by adding a colloid layer to the traditional protection structure.
The filling samples were selected from three colloidal material
formulations. Physical property measurement, thermometric
analysis, explosion testing technology and field experiment

were carried out.
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