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The Study of the Compatibility of Polymeric Materials
and Liquid Oxygen

WANG Ge, LI Xiao-dong, ZENG Jing-cheng, LI Gong-yi, TANG Yun
(College of Acrospace and Material Engincering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: To study the compatibility of polymers and liquid oxygen, four types of epoxy resins with different chemical structures
were selected, and then were copolymerized with cyanate ester. Thermal analysis was conducted on the cured compounds for oxidation
weight gains analysis, oxidation decomposition weight losses analysis, flash points, etc. Then the compatibility of the cured compounds
with liquid oxygen was contrasted with liquid oxygen impact sensitivity. The oxidation and combustion properties of the cured compounds
are consistent with their compatibility with liquid oxygen. Polymers with better anti-oxidation show better compatibility with liquid
oxygen. This conclusion helps us see deeper into polymers’ compatibility with liquid oxygen, instructs us to select or design polymers
compatible with liquid oxygen. Furthermore, besides the liquid oxygen impact test, thermal analysis can play an important role in
charactering polymers’ compatibility with liquid oxygen.
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Fig.3 Weight loss of samples heating in O, at 3C/min
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Tab.1 Flash point of samples in oxygen

Polymer Flash Point in Oxygen/C
711CE 380
FCE 398.5
EXCE 390
ESICE 411
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Tab.2 Reaction frequencies of samples in liquid oxygen

Reaction Impact
Sample EF E L S C .
Frequency” Sensitivity, %
711CE 6/20 0 0 6 / / 21
FCE 2/20 0 0 0 2 / 6
EXCE 1/20 0 0 1 / / 3.5
ESICE 1/20 0 0 0 1 / 3

* Frequencies measured by number of reactions/number of trials.
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Fig.4 Overview of test and analysis results
IS :impact sensitivity; AW: weight gain in O, at 150°C for 4 hrs; T(5% ) : temperature where 5%
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