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Fig. 1 Ignition renderings of three carriers
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Fig.2 Charge renderings
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Tab. 1 Density analysis of ink-jet charge
KA 2 E/ mg B/ (kg + m ™)
— Y 0.262 5 645.04
TREE 0.300 0 737.19
= 0.3250 798. 62
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Fig.3 Combustion renderings with different @ values
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Fig.5 Ignition performance with different contents of NC
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Optimization of Mixing Process Parameters for Casting PBX Charge

XI Peng, WANG Xiaofeng, LI Yuanyuan, NAN Hai, YANG Jiangang, QIAO Juan
Xi’an Modern Chemistry Research Institute ( Shaanxi Xi’an, 710065 )

[ ABSTRACT] 1In order to eliminate the defect of low density in the polymer bonded explosives (PBX) , the influence of
four parameters including kneading time, kneading temperature, rotation speed and standing time of slurry on mixing
uniformity of a thermoplastic PBX were investigated by orthogonal experiment and single factor analysis method in technolog-
ical test. Results show that the binder uneven distribution exhibits as low density dot in CT detection and micellar in section
test respectively, and there is no obvious interface between explosive and micellar due to their mutual gradual transition.
Standing time of slurry is the major factor affecting binder dispersibility, followed by kneader rotation speed. The kneading
temperature and kneading time are subordinate factors within interzone of 80 ~90 “C and 60 ~ 180 min respectively. Final-
ly, the optimal process parameters determined and validated by tests are kneading temperature 85 °C, kneading time 120
min, rotation speed 30 r/min and standing time of slurry 60 ~ 120 min.

[KEY WORDS] material science; casting polymer bonded explosive; low density; orthogonal experiment; process pa-

rameter; CT detection
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Formulation Design of Energetic Ink and Its Application in Microporous Charge

SHEN Longsheng, DAI Ji, YE Yinghua, HU Yan
School of Chemical Engineering, Nanjing University of Science and Technology ( Jiangsu Nanjing, 210094 )

[ ABSTRACT] In order to optimize micro-charge methods and design appropriate energetic ink formulations, two kinds of
charge, the ink-jet printing and wet press charge, were combined. Charge density has been significantly improved and bet-
ter charge uniformity was obtained. Combustion process and combustion products were analyzed and characterized by means
of laser ignition combined with high-speed photography and X-ray diffraction (XRD). The influences of carrier type, Nano
Al/CuO content and @ value of energetic ink to combustion were researched. Results show that NC has excellent properties
with respect to ink performance, charge performance, ignition and combustion performances. NC is the preferred energetic
ink suitable for acting as a carrier, and when the optimal carrier NC content is 7.5% and the optimal thermite @ value is
1.6, the measured average impulse is 145 wN - s in this pharmaceutical formulations.

[KEY WORDS] ink-jet printing; nano Al/CuQ; energetic ink; micro-charge



