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Fig.1 Experimental device for spectra collection
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Fig.3 NIR Spectra after pretreatment

by four kinds of methods
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Fast Determination of RDX Content in Gunpowder Absorbent Powder
by Near Infrared Spectroscopy Technique

ZHOU Shuai” , DENG Guodong@' , LI Dayolrlg® , LU Leiming®
(DNational Special Superfine Powder Engineering Center, Nanjing University of
Science and Technology (Jiangsu Nanjing,210094)

(@Liaoning Qingyang Chemical Industry Corporation ( Liaoning Liaoyang, 111002)

[ ABSTRACT] In this study, near infrared (NIR) spectroscopy was used to determine the cyclotrimethylene trinitramine
(RDX) content in gunpowder absorbent powder. The beaker filled with mixed liquor samples was placed above the window
of spectrometer light source to directly record the spectra. Three optimum spectral intervals, including 908-945 nm, 1094-
1253 nm and 1577-1678 nm, were chosen to construct the model by the analysis of NIR spectra of pure solid RDX and sam-
ples. Through comparison of different spectral preprocessing method, the optimum pretreatment method of SNV + 1st +
smooth was selected. A quantitative chemometrics model based on the characteristic spectral regions of RDX was estab-
lished using the partial least squares (PLS). The results show that the determination coefficient ( R?,) of cross-validation is
0.987 9, the root mean square error of cross-validation (RMSECV) is 0.242 0, and the root mean square error of predica-
tion (RMSEP) is 0.212 7. In addition, the average relative error of prediction is 0.566 1% , and the time for determina-
tion is less than 25 seconds. In conclusion, the analysis method can provide technical support for continuous and automatic
production of gunpowder.

[KEY WORDS] analytical chemistry; near infrared spectroscopy; fast determination; gunpowder absorbent powder; cy-

clotrimethylene trinitramine
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Simplified Shock Wave Sensitivity Test Method of Booster Explosives

YAN Jiajia¥, WANG Jianling” , ZHANG Zhe®, LI Hongbin®, YANG Fei”
(DXi’an Modern Chemistry Research Institute ( Shaanxi Xi’an, 710065 )
@China North Chemical Industries Group Co. , Ltd. (Beijing, 100083)

[ ABSTRACT] A new type of small scale gap test method (SSGT), in which RDX was substitutedby A-IX-I [ m( RDX)
: m(insensitive agent) =95 : 5]as donor casts, wasintroduced to study thesensitivity of shock wave. The explosion energy
output performance of donor explosives was tested by a group of none gap tests. Result shows that the average mass of donor
explosives is 1 195.5 mg, and the relatively error is 0. 495% ; the average pitting depth of identification slab is 1. 769mm,
and relatively error is 0. 96% . It indicates that donor explosive has a good performance. This method was used to study the
shock wave sensitivity of JH-14 before or after aging testsathigh temperatures. It shows that the aged explosives tend to have
higher shock wave sensitivity, and the sensitivity increases with the increase of age time of accepters.
[ KEY WORDS] explosion mechanics;safety performance of explosives; booster explosive;shock wave sensitivity; SSGT

small gap test



