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Table 1 Effect of GAPA content on energy and combustion temperature and products of propellant

W(GAPA)  W(TEGDN) I, T, Mr ® product molar number/mol - kg™

/% /% /IN-s-kg” /K /g mol”! co, H,0 N, HCI AlCI  AICI,  AlLO,
0 24.0 2610.0 3447.3 26.93 0.523 0.87 3.50 6.43 1.70 0 0 2.78
4.8 19.2 2614.8 3414.3 26.46 0.497 0.60 2.43 7.08 1.70 0 0 2.78
9.6 14.4 2618.1 3371.4 25.99 0.471 0.33 1.35 7.73 1.70 0 0 2.78
14.4 9.6 2617.8 3306.6 25.51 0.445 0.07 0.27 8.38 1.70 0 0 2.78
15.5 8.5 2614.9 3286.2 25.39 0.438 0.02 0.03 8.53 1.70 0 0 2.78
15.8 8.2 2607.8 3280.3 25.35 0.437 0.01 0.02 8.57 1.65 0.01 0.01 2.76
19.2 4.8 2584.6 3198.4 25.00 0.419 0.001 0.003 8.84 0.87 0.21 0.21 2.57
24.0 0 2539.4 3038.0 24.49 0.393 0 0 9.02 0.52 0.43 0.25 2.44

Note: W(GAPA) is mass percentage of glycidyl azide polymer azide; W(TEGDN) is mass percentage of triethylene glycol dinitrate; I, is the theory specific im-

pulse; T_is the combustion temperature; /\7/1r is the average molecular weight of combustion products; @ is the oxygen coefficient.
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Table 2 Physicochemical propertiesof some energetic materials

Effect of GAP content on specific impulse, combustion temperature and products of propellant
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Scheme 2 Chemical structural formula of some new energetic

materials

compound ~ chemica formula M/g + mol™ p/g+cm™ nitrogen content/% OB/% AH;/k) - kg™ Ig/N -+ s« kg™
AP H,O,NCl 117.5 1.95 11.9 +34.0 -2412 1553.0
CL-20 C,H,0,,N,, 438.2 2.04 38.3 10.9 +948 2805. 1
DNAF C,O4 Ny 288.1 2.02 38.9 0 2388 2692.7
DNFP CyH, O3 N, 478 - 35.1 20.1 1081 2832.7
ADN H,O,N, 124 1.80 45.1 +25.8 -1087 2023.1
LAX-112 C,H,0,N, 144 1.83 58.3 —44.4 1139 1906.7
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Fig.2 Iso-specific impulse trigonal figures of RDX/oxidizer/Al mass fraction
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Effect of new energetic materials on energy and combustion products of propellant
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product molar number/mol - kg~
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OXIGIZET gy, /% w/N ST KE ¢ co, co ol H, H,0 N, Al, O,
AP 23.5 12.5 2600.0 3311.4 0.496 12.64 0.87 2.00 12.13 3.05 7.81 2.31
CL-20 28.0 8.0 2600.9 3200.0 0.452  16.58 0.77 0 12.60 1.49  10.65 1.48
DNAF 32.0 4.0 2600.4 3283.3 0.502  15.89 2.06 0 9.15 3.03 11.25 0.74
DNFP 27.5 8.5 2600.3 3188.6 0.435 17.75 0.36 0 13.24 0.70 10.26 1.58
ADN 26.0 10.0 2600.9 3202.6 0.506  12.09 1.42 0 12.09 4.28 11.00 1.85
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Energy and Smoke Signature of GAP /NC Cross-linked Propellant

HE Li-ming'*, HE Wei’, LUO Yun-jun'

(1. School of Materials, Beijing Institute of Technology, Beijing 100081, China; 2. School of Chemical Engineering and Environment, North University of
China, Taiyuan 030051, China)

Abstract: The energy performances of glycidyl azide polymer ( GAP) / nitrocellulose (NC) cross-linked modified double—base pro-
pellant, in which GAP modified nitrocellulose powders was used as binder, were calculated by a propellant energy characteristic
calculation program. The smoke signature of the propellant was evaluated by the content of Al,O, and HCI in combustion prod-
ucts. Results show that with increasing the content of plasticizer glycidyl azide polymer azide ( GAPA) , the theory specific impulse
increases first and then decreases. With increasing the content of GAP in binder, the theory specific impulse decreases and com-
bustion temperature decreases. And the smaller the plasticizing ratio is, the larger the decreasing amplitude will be. The content of
GAPA and GAP has little effect on the smoke signature of the propellant. Replaced ammonium perchlorate (AP) with 4 ,4-dinitro-
3,3-diazenofuroxan( DNAF) , when the content of solids is 60% , and the theory specific impulse is 2600 N - s - kg’1 , compared
with the combustion products of AP formulation, the combustion products of GAP/NC propellant don’t contain HCI, while the
content of N, increases by 44% and the content of Al,O, decreases by 67% , indicating that GAP/NC propellant is a prominent
propellant with high energy and low characteristic signal.

Key words: cross-linked double-base propellant; energy property; smoke signature; insensitive plasticizer; glycidyl azide polymer
azide (GAPA) ; glycidyl azide polymer ( GAP)
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