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Fig.1 Weight loss vs aging time curves for NEPE propellant
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Fig.2  Shore hardness vs aging time curves for NEPE propellant
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Fig.3  Gel fraction vs aging time curves for NEPE propellant
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Fig.4 Relative number of crosslinking bond (RNB) vs

aging time curves for NEPE propellant
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curves for NEPE propellant

100

—a— 60°C

relative content / %

0 - —N - -

T

0 20 40 60 810 1bO 120 120 1%30
aging time /d
K 6 NEPE it 57 fh g 98 50) NG & 4 B 22 AL I 1] 1) 722 4k
Fig.6  The relative content of NG vs aging time

curves for NEPE propellant
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Table 1 The regressive equation for the content

of plasticizer vs aging time

correlation  confidence

plasticizer T/C

regressive equation

coefficient probability
A
60 11170:0.0107& 0.9638  >99.99%
AU
BTTN 70 IHT:0'01364t 0.9648 >99.99%
AO
80 1117:0.020431 0.9890 >99.99%
AU
60 lnT =0.02296¢ 0.9523 >95%
AO
NG 70 IHT =0.09862¢ 0.8527 >85%
Al)
80 lnT:O. 1255t 0.8772 >85%
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Aging Properties of NEPE Propellant

ZHAO Yong-jun, ZHANG Wei,

ZHANG Xing-gao, ZHU Hui,

WANG Chun-hua, FANG Lin-jun

( College of Aeronautic and Material Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: The thermal aging properties including the weight loss percent,

the hardness, the gel fraction, the relative cross-linking

density, the content of the plasticizers ( BITN and NG) were measured to analyze the aging characteristics of nitrate ester polyether

(NEPE) propellant at three high temperature levels of 60 C, 70 C and 80 “C under the thermal air condition. The results show

that the hardness and the weight loss percent of NEPE propellant increases along with the aging time because of the volatilization and

decomposition of the plasticizers,

and the gel fraction and the relative cross-linking density decrease because of degradation of the

binder matrix, and the contents of the plasticizers (BTTN and NG) decrease and are in conformity with first-order reaction. The rea-

sons of NEPE propellant performances deterioration are the volatilization and decomposition of the nitrate ester plasticizers,

tinued-curing reaction and the degradation of the binder matrix.
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aging property; plasticizer



