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Preparation of HMX-AP-SiO,
Nano-composite Energetic Materials
by Sol-Gel Method

CHEN Xing'?, SONG Gongbao', SUN Jie*
(1. School of Material Science and Engineering, Southwest
University of Science and Technology, Mianyang 621010 ;
2. Institute of Chemical Materials, China Academy of Engineering
Physics, Mianyang 621900, China)

Abstract: HMX -AP -SiO, nano-composite energetic materials were
prepared by sol-gel method, using tetraethylorthosilicate as precursor. Its
structure was characterized by SEM, XRD, BET surface area. The results
show that SiO, gel and HMX -AP are the matrix and filler respectively,
HMX-AP-SiO, nano-composite materials have nano-grid structure. Using
thermal analysis (DSC), compared to physical mixtures, the thermal
decomposition temperature of HMX —AP -SiO, nano-composite materials

decrease.
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Fig.1 SEM images of SiO, gel and sample Gel-90
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Tab.1 BET of SiO, gel and HMX-AP-SiO, composite materials
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Fig.2 XRD pattern of HMX-AP-SiO, composite
materials (Gel-90)
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Tab.2 Surface atom content of HMX-AP-SiO, composite

materials (Gel-90) and physical mixtures (Mix—90)

1%
Gel-90 Mix-90
Cls 20.77 23.36
Ols 46.93 44.13
Cl2p 3.69 5.06
Nls 21.25 23.29
Si2p 7.26 4.15
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Fig.3 DSC curve of HMX-AP-SiO, composite materials (Gel-90)
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Fig.4 DSC curve of HMX-AP-SiO, physical mixtures(Mix—90)
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Tab.2 Performance comparison of amorphous silica

dsy / / / /
pm  (mL-g?)  (m*g")  (cm’-g?)
5.70 3.05 376.4 1.52 1.46
Grace C-906 5.32 3.03 350.2 1.79 1.46
6.12 2.98 325.6 1.21 1.46
s ds 50% .
’
N N A N o
85 C, 25 min, 60 min,
600 r/min, 18 mL,
b b
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