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Fig.1 Preparation process of GAP modified spherical propel-
lant composites with different GO contents
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Fig.4 SEM images of GAP modified spherical propellant composites with different GO contents
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FUNR AR I A B E—15~10 °C 22 a) B AT /& )3 1 48
AHOCE. HEEL T I R B R 3.236X107 K, FE i
I I0FNIV Y B Bk 22 50k 3.088%107%,2.692x10 K™
1 3.147x107 K, 5RES T GO 1Y GAP B BRE 24
HAMEALE, BN GO J5 ) GAP MU Bk E 25 2 & #
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SEIRRW I — R BB GO I A R K GAP ik Bk
B 2558 6 MBHR I ik 22 850, LT B AR e .

F1 A GO FE ) GAPBUEERIE 25 2 & b L U ik 2 50
Table 1

spherical propellant composites with different GO contents

Thermal expansion coefficient of GAP modified

sample R? AL/AT L, a/(x107* K™)
I 0.9984 0.6380 1.9714 3.236
I 0.9987 0.6603 2.1380 3.088
I 0.9994 0.6997 2.5990 2.692
v 0.9994 0.7203 2.2886 3.147

Note: R?is correlation coefficient. Ly is initial thickness. « is expansion coeffi-

cient. AL/AT is the slope of temperature-deformation fitting curves.
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Fig.6 Temperature-deformation curves of GAP modified
spherical propellant composites with different GO contents
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Effect of Graphene Oxide on Thermal Expansion Coefficient of GAP Modified Spherical Propellant
Composites

ZHANG Shi-lin', YUAN Hao', Ql Le', MA Zhong-liang', CHEN Chun-lin’
(1. School of Environment and Safety Engineering , North University of China, Taiyuan 030051, China; 2. Luzhou North Chemical Industries Co., Lid.,
Luzhou 646003, China)

Abstract: In order to investigate the effects of graphene oxide (GO) on the thermal expansion coefficient of GAP modified spher-
ical propellant composites, GAP modified spherical propellant composites containing GO with 0%, 0.5%, 1%, 1.5% were pre-
pared, respectively. Fourier transform infrared spectroscopy (FTIR), scanning electron microscopy (SEM) and differential scan-
ning calorimetry (DSC) were used to investigate the structure, morphology and thermal properties of the composites, respective-
ly. The effect of GO content on thermal expansion coefficient and glass transition temperature was investigated using a static ther-
momechanical tester (TMA). The results showed that the addition of GO had little significant effect on the structure and thermal
properties of the cured system and no chemical reaction occurred. The addition of GO resulted in a reduction to the expansion
coefficient of the composites. When the content of GO is 1%, the expansion coefficient presents the greatest reduction, decreas-
ing from 3.236X107" K™ to 2.692x107* K™'. The glass transition temperature increased from 20.8 °C to 25.1 °C with the addition of
GO content relative to the pure GAP modified spherical propellant composite.

Key words: graphene oxide;expansion coefficient; glycidyl azide polymer;glass transition temperature
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