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Study on NM/RDX/Nano—Al Pasty Propellant Property
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Abstract: In order to further develop new special propellant and promote the development and extension of
the ulsion technology, the NM/RDX/Nano—Al pasty propellant was studied and the energy performance , rheolog-
ical behavior and combustion property were analyzed. Results show that the specific impulse is 2674.2 N - s/kg by
the estimation of the minimum free energy method. The rheological behavior follows the Herschel-Bulkley law,
and the non—Newtonian pseudopalstic index n is less than 1 at 0 ~ 30 °C and the pasty propellant is a typical pseu-
dopalstic fluid. Also, the pasty propellant has obvious thixotropy and creep—recovery characteristics. The storage
modulus (G) is greater than the loss modulus (G*) at the angular frequency of 1Hz under low stress (not more
than 50Pa), and now pasty propellant has a three—dimensional network structure. Compared with the double—
base propellant containing nano thermite Nano—Al/PbO, the burning rate of pasty propellant is greater at 10~
15MPa, but it does not burn at low pressure.
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Table 1 Composition of NM/RDX/Nano—Al pasty propellant
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Table 2 Energy performance parameter of pasty propellant

/(N -s/kg) T./K M C*/(m/s)

2674.2 3559.68 27.304 1637.8
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Fig. 1 Principle diagram of sound emission method in water
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Fig. 2 Original rheological curve of pasty propellant at 30°
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Rheological curves for pasty propellant at different
temperature

Table 3 Rheological parameters of pasty propellant

at different temperature

Ostwald de waele

Herschel-bulkley

T/°C

K n r K n r Tyield
0 1515 0.5579 0.9797 1506  0.5457 0.9800 87.97
10 950.5 0.3409 0.9883 950.2 0.3302 0.9885 84.93
20 634.1 0.3329 09874 6352 0.3319 0.9981 54.25
30 4362  0.3937 0.9929 4457  0.3850 0.9932 36.66
40 5.673x10° 1.265 0.9925 5.689x10° 1.260 0.9925 592.4
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Fig. 4 Thixotropy curve of pasty propellant
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Fig.5 Creep-recovery curve of pasty propellant
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Fig. 7 Angular frequency sweep curve of pasty propellant

Table 4 Burning rate and pressure exponent of pasty propellant containing micro/nano aluminum

u/(mm/s) n
Sample
5MPa TMPa 10MPa 13MPa 15MPa 5~7MPa  7~10MPa 10~13MPa 13~15MPa
syh-1 Non—ignitable 8.283 12.443 14.236 19.431 — 1.14 0.51 0.72
syh-2 Non-ignitable 3.440 4.682 7.812 — 0.86 1.20 1.38
syh-3 8.44 9.79 11.13 13.84 0.468 0.402 0.384 0.27
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