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agents of different functional groups
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Fig.4 The high resolution XPS spectrum of a-AlH, composites coated with silane coupling agents of different functional groups
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CHINESE JOURNAL OF ENERGETIC MATERIALS

a-AlH, RV A K E RS, Z A5 HMX i i 5t
55 Y LA W 2 AR 2 WO 4 A KH550 JF
A G 7 U2 LT T ] 7 A 0 B A BRAR TR G
T A R R o e A R A TR BRE B A A R B A
HYEMNIHREFAR 1Y, A A NHR T IREE
fE A1 89 KH570 A0 78 A RE Al a-AlH, 5 HMX TR &R R 1Y
AHAPE N 3GAR T2 19

CL-20 /& 4 1if o] ik & 25 7= 1) 66 1 % 1% B o 7 e Mk
AW EER RH%EZ A8 5T W0 H 6
R FI0OMEIERT a-AIH, KE A MK
CL-20 TR A 14 28 A 25 1 0 I3 0 DF A0 25 5, AL 10a
dal LA R AR R A9 DSC £ B 2 i, Hop

R 2 ONFEE AE A B 8 R AL 7 B P a-ATHL A1 RS HMX
HIA 2
Table 2 Compatibility results of a-AlH, composites coated with

silane coupling agents of different functional groups and HMX

samples AT,/ °C AE/E;/ %  compatibility level
a-AlH,+HMX 2.1 0.13 3
a-AlH,-KH550+HMX -1.2 6.64 1
a-AlH,-KH560+HMX 2.1 3.02 3
a-AlH,-KH570+HMX -1.9 8.82 1
a-AlH,-KH580+HMX 2.5 6.96 3

Note: AT, is the peak temperature change of a single system relative to
mixed system; AE/E, is the E change of a single system relative to
mixed system.
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Table 3 Compatibility results of a-AlH, composites coated with

silane coupling agents of different functional groups and CL-20

AT, AE/E, compatibility
samples ‘

/C [ % level
a-AlH,+CL-20 3.6 21.42 4
a-AlH,-KH550+CL-20 -1.9 8.08 1
a-AlH,-KH560+CL-20 3.6 2.01 3
a-AlH,-KH570+CL-20 3.5 1.52 3
a-AlH,-KH580+CL-20 4.3 9.81 3

Note: AT, is the peak temperature change of a single system relative to
mixed system; AE/E is the E change of a single system relative to

mixed system.
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Silane Coupling Agent Modified «-AlH, Materials Preparation and their Compatibility with HMX and CL-20

SHI Zhe', TAN Qi’, WANG Xu-wen', LU Tao-jie', ZHANG Jian', ZHU Zhao-yang’, XIA De-bin', LIN Kai-feng', YANG
Yu-lin'

(1. MIIT Key Laboratory of Critical Materials Technology for New Energy Conversion and Storage , School of Chemisiry and Chemical Engineering , Harbin Institute
of Technology, Harbin 150001, China; 2. Higher Education Press Co., Ltd,Beijing 100020, China; 3. Science and Technology on Aerospace Chemical Power
Laboratory , Hubei Institute of Aerospace Chemotechnology, Xiangyang 441003, China)

Abstract: In order to enhance the compatibility of a-AlH, with HMX and CL-20, silane coupling agents with different organic
functional groups were used to coat a-AlH,. The structure and morphology of a-AlH, were characterized by X-ray diffractometry
(XRD), infrared spectroscopy (FT-IR), X-ray photoelectron spectroscopy (XPS) and scanning electron microscopy (SEM), and
the compatibility of a-AlH, and modified materials with HMX and CL-20 were investigated, respectively. The results showed that
the silane coupling agent could form a uniform cladding layer on the surface of a-AlH, without changing its native structure.
y-thiopropyl triethoxysilane (KH580) coating improves the thermal stability of a-AlH,, increases the maximum thermal decom-
position temperature by 1.7 °C and increases the activation energy E, value by 2.21 kJ-mol™. After the modification of KH550
and KH570 , the compatibility of a-AlH, and HMX hybrid system increased from level 3 to level 1. After the modification of
KH550, the compatibility of a-AlH, and CL-20 mixed system is increased from level 4 to level 1.

Key words: solid propellant; modified a-AlH,;silane coupling; HMX; CL-20; compatibility
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