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ABSTRACT : The aging characteristics of NEPE propellant is studied by HPLC analysis, cube crack test,
swelling, and mechanical property test. The depletion of mixed stabilizer NMA/2-NDPA is analysed by
Berthelot's law. The stabilizer NMA was completely comsumed after 16 weeks at 70C and after 6 weeks at
80C and the cracks developed in the sample. The aging trend of the propellant was shown hardening
phenomena in the range of 20~60°C due to evaporation of energetic plasticizers.
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Fig. 1. Effect of aging temperature on NMA stabilizer for
NEPE propellant. Batch No. 5R-94789.

6
SR
S Ry pa— | 20°C
T
9 vnbo\v [~ — 40°C
IR NEENREN
a ’ ~ 50°C
F4 ™~
& ™ T~
\ ™~ 60°C
3+
[ \7o°c
80°C
2
0 10 20 30 40 50 60
Aging time (wk)

Fig. 2. Effect of aging temperature on 2-NDPA stabilizer
for NEPE propellant. Batch No. bR-94789.

-143-



70CAME 165 Fl NMAZE A2l £xE o} o]
o 2-NDPA+ 12% A% ARHAG [0CAM= 63
o] NMAZF €43 AR5 Ax, 2-NDPAY 50% &
T 4A52HAY.

Fig. 1, 29] A=E 4 (3)& o834 Fig. 33 £
Arrhenius Fele] ==z Jehlid A e
Zad BE FAA] 485 $9E 4E8 & Yg.*®

42 W5 44 g o 4N

F2A AJ&Z2 20, 40, 50, 60, 70, 80TC2] Q&4 »
At Fridez Aol {<t AAL Fluoroscope,
D AE 55 o8-8 AE Ui 2y 7de
F5Z AT 80TA Fho]l B Alge ¥
Hl= Fig. 49} 221, 5 650 ddo] WAsIgw, ¥
o] whish= AIRFe A NMAZE Aol o AREE Al
A3t ALY 70TAMME NMA Z71%F] 0.6%914]

10¢ 50% 30%
7 7 0%+
VA V4
i //
10 / / A
2 F——F
= 4 L
z 7Y/ .
: A AR i
g 17 = =
g i T =
Q Ve Z
n v // 7
mIV/aysa
7
i
vl " !
e
bt 1]
9 80 70 60 50 40 30 20 10

Fig. 3. Storage life prediction of NEPE propellant by
depletion of stabilizer.

Fig. 4. Propellant sample before and after gas
fissuring at 80C.
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Fig. 5. Storage life prediction of NEPE propellant by
determination of time-to-fissure.
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Fig. 6. Effect of relative crosslink density on depletion of
both stabilizers for NEPE propellant aged at 70C.
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Fig. 7. Effect of relative crosslink density on depletion
of NMA stabilizer for NEPE propellant.
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Fig. 9. Effect of temperature on strain at maximum
stress for NEPE propellant.
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Fig. 10. Effect of temperature on modulus for NEPE
propellant.
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