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Table 1 Performance parameters of DNOAF and some oxidizers

standard enthalpies of formation/

oxidizer density/g + em ~? - - oxygen balance/%
kJ - mol kJ - kg
DNOAF 1.91 638. 1 2345.5 -5.88
AP 1.95 -290.8 —-2473.9 34.04
RDX 1.82 66.6 299.17 -21.61
HMX 1.91 74.89 252.9 -21.61
ADN 1.82 -140.3 - 1131 25.79
CL-20 2.04 437.4 998.1 -10.95
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Table 2 The energy characteristics of several monopropellants
energy characteristic parameter DNOAF CL-20 AP HMX ADN
1,/N-s- kg ™! 1910.59 2657.00 1553.03 2612.12 2023.12
C*/m-s™! 1693.51 1623.72 992.48 1629.24 1279.93
T./K 3997.22 3573 1435 3292 2130
M 29.85 27.45 27.90 24.26 24.80
mole fraction of the
main combustion products
Cco 0.31 0.2 0.24
CO, 0.13 0.2 0.08
HCL 0.1
H, 0.12 0.09
H,0 0.1 0.4 0.22 0.4
N, 0.42 0.4 0.1 0.32 0.4
0, 0.3 0.2
Cl, 0.1

Note: 1) I, is specific impulse; 2) C* is characteristic velocity; 3) T, is combustion temperature; 4) M is average molecular weight of burned gas.
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Table 3 Effect of DNOAF content on energy characteristics and combustion products of AP-based HTPB propellant

content/ % energy characteristic parameter mass fraction of main combustion products/%

AP DNOAF ocC T./K M C*/m-s™' I, /N-s- kg ™! CcoO CO, HC1 H, H,0 N, Al, O,
85 0 0.8625 3288 26.27 1552 2542 11.05 9.21 17.96 5.93 38.62 9.84 2.57
75 10 0.7983 3349 25.00 1569 2562 15.44 8.71 15.65 7.42 33.08 12.64 2.54
65 20 0.7399 3404 24.79 1585 2582 20.02 7.93 13.35 8.76 27.74  15.39 2.51
55 30 0.6866 3456 24.58 1601 2600 24.71 6.98 11.10 9.93 22.63  18.10 2.47
45 40 0.6376 3508 24.37 1617 2617 29.44 5.89 8.88 10.92  17.78  20.75 2.43
35 50 0.5925 3560 24.18 1632 2634 34.23 4.70 6.70 11.70  13.19  23.36 2.37
25 60 0.5509 3614 24.02 1647 2650 39.02 3.43 4.57 12.26 8.91 25.93 2.30
15 70 0.5123 3666 23.92 1661 2666 43.81 2.10 2.48 12.54 5.01 28.47 2.17
0 85 0.4594 3627 24.05 1668 2662 50.40 0.27 0 11.83 0.52 32.00 1.55

Note: OC is oxygen coefficient.
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Table 4 Energy characteristics of DNOAF based MDB propellant

content/ %

energy characteristic parameter

RDX DNOAF oc T./K M C*/m-s”! 1,/N s+ kg™
33 0 0.720 3149 26.14 1550 2488

25 8 0.732 3223 26.29 1556 2509

20 13 0.740 3265 26.60 1559 2520

15 18 0.747 3305 26.91 1562 2531

10 23 0.755 3342 27.20 1564 2541

5 28 0.763 3377 27.51 1566 2550

0 33 0.771 3411 27.80 1569 2558

Note: OC is oxygen coefficient.
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Table 5 Energy characteristics of DNOAF based NEPE propellant

content/ %

energy characteristic parameter

HMX DNOAF ocC T./K M C*/m- s I,/N-s-kg!
7 0 0.561 2820 22.31 1559 2458

63 9 0.570 2929 22.79 1573 2486

54 18 0.579 3038 23.27 1587 2513

45 27 0.589 3145 23.78 1599 2539

36 36 0.599 3248 24.28 1610 2564

27 45 0.610 3345 24.79 1620 2588

18 54 0.621 3437 25.30 1629 2611

9 63 0.632 3524 25.81 1636 2632

0 72 0.645 3603 26.33 1643 2652
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Energy Characteristics Computation of Propellant Containing 3 ,3’-Dinitro-4 ,4’-oxazafurazan

WANG Xu-peng, LUO Yun-jun, GUO Kai, Lii Yong

(School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The energy parameters of the propellant containing 3, 3'-dinitro-4, 4'-oxazafurazan ( DNOAF ) were calculated under

standard condition(p, /p, =70 : 1).

Replacing ammonium perchlorate(AP) with DNOAF in HTPB propellant increases the specific

impulse for 120 N + s - kg ™' ,and NC/NG/DNOAF smokeless CMDB propellant has a specific impulse of 2558 N + s + kg ™', and
replacing HMX with DNOAF in PET/NG/DEGDN/HMX propellant increases the specific impulse for 194 N - s - kg ™",
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