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Table 1 Processing parameters for coating RDX and their levels
factors
levels reaction reaction bonding agent stirring
time/min  temperature/°C mass/ g speed/r + min ™'
A B C D
1 30 40 0.2 700
2 60 50 0.3 800
3 90 60 0.4 1000
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Table 2 Orthogonal experimental result of coating RDX

No. A B C D coating degree( R )/ %
1 1 1 1 1 36.7

2 1 2 2 2 67.0

3 1 3 3 3 60.9 ( cohesion)

4 2 1 2 3 71.5

5 2 2 3 1 76. 1 (slight cohesion)
6 2 3 1 2 38.5

7 3 1 3 2 65.9 ( cohesion)

8 3 2 1 3 44.2

9 3 3 2 1 81.9

ky 54.9 58.0 39.8 64.9

k, 62.0 62.4 73.5 57.1

ky 64 60.4 67.6 58.9

R 9.1 4.4 33.7 7.8
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Table 3 XPS testing results of coating RDX

with composite bonding agent

sample Cls Ols N1s(NO,) R./ %
RDX 43.99 27.93 28.08 0
RDX/CBA 61.96 27.09 10.95 87.0
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Fig. 1  Microstructure of the samples
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Fig.2 FTIR spectra of the samples
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Fig.3 DSC curves of the samples
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RDX Coated with Hyantoin/Triazines Composite Bonding Agent

LI Jiang-cun, JIAO Qing-jie, REN Hui, WANG Li-xia, ZHAO Wei-dong
( National Key Laboratory of Explosive Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: RDX was coated with hyantoin/triazines composite bonding agent and the effects of the processing parameters,including

reaction time, reaction temperature and bonding agent mass on the coating degree were studied by means of water-solution suspen-

ding method in the Ly(3*) orthogonal experiment. The coated RDX was characterized by X-ray photoelectron spectroscopy ( XPS) ,

scanning electron microscope (SEM) , Fourier transform infrared spectroscopy (FTIR) , differential scanning calorimetry( DSC) and

impact sensitivity ( Hy,). The optimum conditions are as follows: 10.0 g RDX, reaction time 90 min, reaction temperature 50 C ,

0.3 g composite bonding agent (CBA), and stirring speed 700 r -

.-
min .

Accordingly, coating degree is up to 87% . It is found

that surface of the coated RDX is covered by clear film with a thickness of about 0.2 wm. In FTIR spectra, NO, group absorption

peak has a 22 ¢m ™' red shift to 1510 ¢cm ~'and the absorption band widened. Thermal decomposition peak temperature is enhanced

0.4 °C. The characteristic height of impact sensitivity ( Hy,) is increased by 4.5 cm.

Key words: physical chemistry; composite modified double-base (CMDB) propellant; RDX; coating; composite bonding agent ( CBA)



