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Fig. 1 Nozzle and nozzle mesh model of energetic

ink used in direct writing
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Fig.2  Velocity distribution of energetic ink

with different viscosities
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Fig.3 Relationship between viscosity and

jet velocity of energetic ink
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Fig.4  Velocity distribution of energetic

ink under different pressures
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Fig.5 Relationship between pressure and

jet velocity of energetic ink
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Fig.6  Velocity distribution of energetic ink

in nozzles with different diameters
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Fig.7 Relationship between nozzle diameter

and jet velocity of energetic ink
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Improved Synthesis Technology of 1,45 8-Tetranitro-1,4,5, 8-Tetraazabicyclo[ 4.4.0] Decalin

DING Feng, LU Tingting, ZHANG Lijie, WANG Wei, JI Yueping
Xi’an Modern Chemistry Research Institute ( Shaanxi Xi’an, 710065 )

[ ABSTRACT] A new method for the synthesis of 1,4,5,8-tetranitro-1,4,5,8-tetraazabicyclo[ 4. 4. 0 ] decalin (TNAD)
was studied. This compound was prepared from the raw material 1,4,5,8- tetraazabicyclo[ 4. 4. 0] decalin (THAD) via
salt-forming reaction and nitrolysis. The total yield could reach as high as 90% , and the purity is 98.7% . Structure of the
product was characterized by IR, 'H NMR and elemental analysis. The effects of nitrification system, reactant ratio, reac-
tion temperature and reaction time on the yield have been investigated. Results show that the optimum reaction conditions of
the reaction are determined as: n (THAD.4HNO,) : n(98% HNO,) : n (AC,0) = 1 :24 :15. Meanwhile, the best
reaction temperature is 25 “C and the best reaction time is 2 h.
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Jet Flow Simulation of CL-20 Energetic Ink
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[ ABSTRACT]

detonation sequence of MEMS micro-initiators. Direct writing of CL-20 energetic ink is the ink flow driven by nozzle

CL-20 energetic ink basing on direct writing technology was applied for micro-charge of the micro-

pressure and rapid solidification. Direct writing pressure, needle diameter and ink viscosity had great influence on this
process. In order to study the effect of these influence factors on jet velocity of CL-20 energetic ink, a simulation model of
direct writing jet of CL-20 energetic ink was set up. Fluent, anumerical simulation software was applied to simulate the
change of ink jet velocity under the different pressure, needle diameter and ink viscosity. Simulation results show that the
fluid velocity in nozzle increased proportionally when the pressure rose. Moreover, the ink viscosity increased while the
velocity fell and its range decreased. With the increase of nozzle diameter, the ink velocity rose and its range augmented.

[ KEYWORDS ]

energetic ink; direct writing; MEMS micro-initiators ; micro-charge; jet velocity

T AL AR PR B RDFSE[ D] WAL



