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Table 1 Measured data of T, and AC, for aged
and unaged NEPE-5 propellant
A a]/d T,/ AC/) gt - 07!
0 -57.6 0.182
20 -57.0 0.149
40 -56.6 0.140
60 -57.1 0.135
80 -57.2 0.133
100 -57.2 0.129
120 -57.1 0.125
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Fig.1 Relationship between dynamic modulus and temperature

for unaged NEPE-5 propellant
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Fig.2 Relationship between dynamic modulus and temperature

for NEPE-5 propellant aged for 120 days under 65 °C.
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Fig.3 Relationship between tan§ and temperature for

NEPE-5 aged for various days
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Table 2 Data of tand for NEPE-5 aged for various
days under 20 °C

AL A B/ Ha

/d 1 2 5 10

0 0.1916 0.2087 0.2390 0.2848
20 0.1553 0.1895 0.2063 0.2481
40 0.1938 0.2282 0.2799 0.3459
60 0.2386 0.2815 0.3321 0.3878
80 0.2808 0.3287 0.4104 0.4941
100 0.3524 0.4375 0.5100 0.6156
120 0.4437 0.5072 0.5955 0.7092
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Table 3 Data of a, and b, of Eq. (1)
WA/ Ha
1 2 5 10
a, 0.0814 0.102 0.118 0. 145
b, x107° 2.80 3.23 3.88 4.60
EYEES 0.9839 0.9853 0.9953 0.9926
x4 KX(2)FHa, 5D, &
Table 4 Data of a, and b, of Eq. (2)
#ALitE / d a, b,/Hz ™' Il 5 2 %5
0 0.186 0.0909 0.9772
20 0.157 0.0859 0.9785
40 0.187 0.1490 0.9892
60 0.237 0. 1460 0.9970
80 0.272 0.2120 0.9938
100 0.353 0.2520 0.9926
120 0.434 0.2600 0.9904
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Fig.4 Time-temperature superposition curve of

NEPE-5 aged for 120 days
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Table 5 Data of C,* and C,* for aged
NEPE-5 propellant

EALHE / d X C,t
0 17.59 66.51
20 19.95 78.85
40 18. 64 66. 50
60 17.23 65.93
80 16. 64 63.24
100 16.26 58.38
120 15.26 57.11
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Dynamic Properties of Aged NEPE-5

FAN Xi-ping, LIU Zi-ru, SUN Li-xia, YIN Cui-mei, HENG Shu-yun, ZHANG Pei, LUO Yang
(Xi"an Modern Chemistry Research Institute ,Xi'an 710065 ,China)

Abstract; The physical properties of aged NEPE-5 under 65 C were measured by using the dynamic me-

chanical analysis and the change of dynamic properties were analyzed. The data varied regularly with the

increase of aging time when the temperature ranged from —20 °C to 40 “C. The specific heat around vitrifi-

cation and viscoelastic coefficient and all decreased with the increase of aging time. At high temperature

section (0 ~40 °C) ,the storage modulus and the loss modulus changed little when the samples were aged

for less than 60 days, whereas increased greatly with the increase of aging time after aged for 60 days.

Key words: NEPE-5 propellant; DMA ; dynamic mechanical property



