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Syntheses and Characterizations of New Energetic Dinitramide
Nitrogen-rich Copper Complexes
MU Guo-zhu, LI Xin, LI Shuang, LEI Qing, YUE Si-jia, GAO Yang

P317 Three new energetic dinitramide nitrogen-rich copper
complexes were prepared from ammonium dinitramide (ADN)
by ion exchange reaction in two mild steps. The single crystal
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structures of the energetic complexes were characterized accu- 2.ligand p—Nor_ Ly
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rately by X-ray single crystal diffraction. Investigations on the ON (ClM) (DN)]‘
u 4 2.
sensitivity, thermal stability, hygroscopicity and the effects on )
the burning rate of HTPB propellant were performed in detail ¢y
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Synthesis and Characterization of 6-nitro-2-oxa-6-azaadaman-
tane-4, 8-diol dinitrate
LIU Yun-zhi, CAl Rong-bin, HOU Tian-jiao, WANG Gui-xiang, LUO
Jun
P325 A facile protocol for constructing the skeleton of
. . _ HO _H 0,NO NO,
2-oxa-6-azadamantane-4, 8-diol from cycloocta-1, 5-diene was (1) m-CPBA N N/
developed, and a new thermal stable and cage-like energetic e M,
compound 6-nitro-2-oxa-6-azaadamantane-4, 8-diol dinitrate 0 (2)NHgMeOH g
was synthesized via one step N- and O-nitrations with high OH oNO
2
yield. It shows that introduction of oxygen atoms on the ada- = 20.7% total yield for 6 steps
mantane skeleton can effectively improve the oxygen balance « one-pot N-and O-nitrations with high yield
and increase the density, thereby significantly increasing the
detonation velocity and pressure. Therefore, introduction of ox-
ygen atoms on the adamantane skeleton is of great significance
for the design and application of adamantane-containing ener-
getic compounds.
Synthesis and Performance of High-Energy Oxidizer ONPP o
YAN Chao. SUN Rui. ZHU Jin-li. REN Xiao-ting. LU Yan-hua, HE 3 g%:i EZOOCH
in- H NO 2 3 )\ NOZ
Jinan N 2 CICH,CHCI \
N | Y TBAB N | \N
i i i b N . N »
P3.32. A new synthetic |.or.ocess of the promising oxidizer 1, 4-bis N New Route N
(trinitromethyl)-3, 6-dinitropyrazole [ 4, 3-c] pyrazole (ONPP) ON H v high reaction efficiency ON \\n/
from 3,6—dinitropyrazo|e[4,3—c]pyrazo|e (DNPP) was demon- DNPP v nobu?eofhighlytoxic 0
. . substances
strated with the total yield of 31%. The crystal structure of v Fum.HNO/H,S0,/P,0,
ONPP and energy levels of ONPP-based formulations were al-
so studied. Characteristics of ONPP
O high oxygen balance
O high enthalpy of formation
O high density
O high energy

O halogen-free
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Continuous Preparation of Double-based Spherical Propellants by
Shearing High Viscosity Solution with A Co-axial Flowing Microfluid-
ic Installation

XIE Yu-xin, YANG Ling-feng, LI Yang, SHI Xian-rui, ZHU Juan, LI
Zhao-qgian, PEI Chong-hua

P338 To explore the processing parameters for continuous pro-
duction of double-based spherical propellants with particle siz-
es in the range of hundred microns, a Co-axial flowing micro-
fluidic installation was used to shear the high viscosity solution
by varying the two-phase flow ratio and chip size, so that the
double-based spherical propellants with the controllable parti-
cle sizes in the range of 400—700 pm were prepared.
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Reactive Characteristics of La,0,-Doped Al/Cu0O Thermite
CHEN Zzhi-yi, SHI An-ran, ZHANG Wei, SHEN Rui-qi, YE Ying-hua

P347 Al/CuO with 1.0, 1.4 and 1.8 equivalent ratios were pre-
pared by mechanical mixing method. La,O, was doped into Al/
CuO to study its effect on combustion characteristics, gas pro-
duction performance and thermal properties. The powder was
filled into a quartz tube and a laser beam was used to irradiate
the surface. The end-face displacement change can be seen in
the high speed video when the sample burn. Ignition tempera-
ture and gas production performance were tested by T-jump
and pressure cell test. DSC results provide data reference for

thermal properties.
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Calculation and Simulation

Experimental Study and Numerical Analysis of Dynamic Engraving
Characteristics of Nylon Belt
YANG Ming, YU Yong-gang

P356 The short tube gun launching device was designed and
the projectile firing test with nylon band was carried out. The
dynamic engraving resistance characteristics of the projectile at
different pressure increasing rates were investigated. A
three-dimensional engraving model was established for numeri-

cal calculation.
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Simulation Study on the Effects of the Process Parameters of Se-
quential Solidification on the Quality of Casting Charge

NIU Kai-bo, CAO Hong-song, LIU Heng-zhu, SHI Hui-fang, WANG
Zhao-guo, Yl Mao-guang

—— 2', mold-preheating temperature 60 °C
- = = 3’ mold-preheating temperature 60 “C
——2', water temperature 50 °C

= = = 3, water temperature 50 °C

——2', water entry speed 0.05 mm-s"

- - - 3 water entry speed 0.05 mm-s’

P365 A simulation method was applied to improve the charge
solidification quality based on ProCAST software. The simulat-
ed shrinkage volume can be reduced by 74% after a process
program optimization. The solidification process of TNT/RDX
(33.8/65) explosive based on TNT and RDX was taken as an
example to simulate the downward movement of the mold and

the process of the sequential solidification of liquid explosives. 40 =

0 3000 6000 9000 12000 15000 18000
t/'s

The effects of different process parameters (water injection
speed, water temperature, preheating temperature of mold) on
the temperature field and shrinkage defects of the explosive so-
lidification process were studied.

Reviews

Synthetic Progress of Furazan based Polycyclic Energetic Com-
pounds
SHI Jun-hao, ZHANG Wen-quan, ZHANG Qing-hua

P374 There are two synthetic strategies for the construction of
furazan based molecular skeletons, including coupling and fus-
ing. A variety of polycyclic energetic compounds can be ob-
tained after further derivatization. This review article summa-
rized and evaluated the molecular structures, synthetic meth-
ods, physicochemical properties of furazan based polycyclic

energetic compounds. The potential applications of these com-
pounds in high energy and low sensitivity explosives, Polycyclic Energetic Compounds
heat-resistant explosives and primary explosives were also pros-

pected.

Advances in the Application of Hyphenated Techniques in the Ther-
mal Analysis of Energetic Materials

WANG Chen, WAN Chong. CHEN Su-hang. MA Haixia, ZHAO GRS
Feng-qi, XU Kang-zhen

P411 The advances in the application of TG-DSC, TG-MS, TILC;*n?olsfsis
TG-FTIR-MS, TG-FTIR-GC-MS and Thermolysis/RSFTIR hy- /REFTIR
phenated techniques in the research of energetic materials are

fully reviewed in this paper. The advantages and insufficiencies
of these thermal analysis hyphenated techniques are analyzed
and discussed, as well as an outlook on their future develop-
ment.
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