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Energetic Characteristics and Comprehensive Properties of Propellants Containing ADN
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Abstract: In order to study the energy, safety, stoy:

ammonium dinitramide (ADN), the energy ch

impulses of propellants containing ADN/AI/K

c mbust rfdrmances of propellants containing
i‘t paramc e \’&3 calculated based on the minmum free
energy mechanism. The heat of detonatiomand} 1ng rate
and the moisture absorption and sen kt\i\%cro st .
DN/Al/CL-20, ADN/AIH;/HMX and ADN/AIH,/CL-20
2801 —2810 and 2803 —2812 N -

d by closed bomb test and target line method,

Thc results show that the standard theory specific

« kg ', respectively. ADN

are in the range of 2675 —2685, 2677 Q
propellant with normal curing and ¢ \f tructure can be prepared using the inert polyether binder system plasti-

cized by nitrate ester. With increasing the content of ADN in the propellant formulation, the heat of detonation,

moisture absorption, burning rate and pressure exponent of the propellant increase, the friction and impact sensitivities of

the propellant increase and the density decreases slightly.
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Energy characteristics of propellants containing ADN with various solid fillers
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Table 1 Energy characteristics of propellants containing ADN and the contents of corresponding solid fillers
N w0/ % I,/ cr/
S AL ADN AP HMX  CL-20 Al AlH; (Ne+se-kg™™ (me+s ")
1 AP/Al/HMX 16~31 26~41 18~20 2620~2630 1603~1610
2 ADN/Al/HMX 22~57 0~35 18~24 2675~2685 1631~1641
3 ADN/AIH;/JHMX 50~53 0~5 20~22 2801~2810 1719~1734
4 ADN/AIl/CL-20 22~57 0~32 18~24 2677~2686 1632~1643
5 ADN/AIH, /CL-20 50~53 0~5 20~22 2803~2812 1720~1736
A4 1 of ADN/ALHMX f i IR BEAF AN T & ADN LI S5 H o R A
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Table 2 Formulations and energy characteristics of the propellants containing ADN

R w/ % \/S\\\ I,/ Q./ o/
#nu‘t? 11 . . .
Bam  ADN AP ‘},W (N-sad D Jegh  (grem™)
A0 25.0 0 22.0 “X735.0 2%?0‘ 6020 1.79
A-5 25.0 5.0 17. O 1%0 35,@ 2640 6024 1.77
A-22 25.0 22.0 H O\\()L_ 18 0 \\ 2673 6410 1.75
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Fig. 2 Appearance of cured propellant containing ADN
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Table 3 Mechanical sensitivities of the propellants

containing ADN

A Hso/cm P/%
ADN 24, 0t 72t
AP ot ot
A-0 27.3 90
A-5 20.5 93
A-22 17.4 98
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Table 4 Combustion performances of the prope
containing ADN

. . w/(mm e s ')
MRS
IMPa 4MPa 7MPa 10 MP‘l\
A0 1.12 3.37 5.0 *10.78
A5 1.19 3.77 5.98 \08 06 0.83
A-22 1. 34 5.25 8.58  12.90  0.97
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