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Study on Aging Monitoring of Composite Multi-layer Graphene
HTPB Propellant Based on AC Impedance Method

DUAN Leiguang, HUO Yiwei, GUO Jianfeng, WANG Xinfeng
(Rocket Force University of Engineering, Xi’ an 710025, Shaanxi)

ABSTRACT: In order to explore an AC impedance—-based non—destructive monitoring method
for solid propellant aging, this paper took composite multi-layer graphene HTPB propellants as
the experimental object and conducted thermal acceleration aging experiments under a high tem—
perature environment of 60 °C. The AC impedance spectrum was drawn by real parts and imagi-
nary parts of the AC impedance measured by the impedance parameter acquisition module and a
new passive wireless portable solid engine propellant aging data acquisition system.By the AC im-
pedance spectrum, relationship between the AC impedance parameters of HTPB and aging time
was analyzed. Accordingly, the aging life of solid propellants under thermal accelerated aging con—
ditions was predicted with the assistant of the BP neural network algorithm. Results showed that
the best prediction result is achieved when the minimum performance gradient is 10°® and the
maximum number of failures is 6.
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Tab.1 Test results of propellant slurries varying along

with time
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I3/ %% (Pa-s) (Pa-s) (Pa-s) (Pa-s)
A 0.1 301.3 3985 5249 6535
B 0.5 356.8 4393 5861  679.2
C 1.0 361.9 4437 5943 6854
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Tab. 2 Test results of mechanical properties

e

o

iy fbs RE/C BARERE/MPa RICE/%
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3 C 20 0.650 584
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