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Table 1 Experimental conditions of closed burner
No. O/F Myp /8 my /g
1% 1 1
2# 1:1 2 2
3# 3 3
4* 2 1

21
5* 4 2
6" 3 1
3:1
7* 4.5 1.5

Note: O/F is the ratio of oxidizer and fuel, m,; is the packing quality of oxi-

dizer AP, m,, is the packing quality of fuel Al
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Fig.7 System schematic of closed burner experiment
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Table 2 Measurement results and energy characteristic parameters of powder propellant

No. measurement calculation

p/MPa p,/MPa T,/K tg/s T;/K V, /L« kg™ C*/m-s™

1# 1.74 0.268 309.8 0.132 1828.5 587 923.9

2# 3.82 0.427 314.6 0.090 2558.6 577 1092.6

3* 5.98 0.577 303.8 0.062 2864.2 575 1169.6

4* 2.87 0.280 298.2 0.066 3079.3 624 1183.5

5* 4.72 0.472 304.1 0.063 3245.1 641 1236.2

6" 5.47 0.499 309.8 0.037 3251.4 672 1373.8

7* 9.54 0.808 311.2 0.032 3403.5 687 1404.1

Note: p is the peak of pressure, p, is the cooling pressure, T, is the cooling temperature

amount, C* is the characteristic velocity.
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Performance of Powder Propellant Based on AP Pretreatment Technology

WU Guan-jie', REN Quan-bin'*, HU Chun-bo', MA Shao-jie', LIU Lin-lin'
(1. National Key Laboratory of Combustion, Flow and Thermo-structure, Northwestern Polytechnical University, Xi'an 710072, China;
2. The Fourth Academy of CASC, Xi'an 710025, China)

Abstract: The ammonium perchlorate (AP) powder was coated and agglomerated to improve the powder propellant surface prop-
erties, which provided the conditions for Al/AP propellant long-term storage and high efficiency combustion. The energy charac-
teristics of Al/AP powder rocket motor were calculated by Gibbs minimum free energy method, and the effects of the hydroxyl-
terminated polybutadiene( HTPB) to AP powder on the loading density, hygroscopicity, and thermal decomposition were analyzed
by pretreatment experiments. The ignition tests were conducted in the closed burner to study the effect laws of O/F and packing
quality to the energy characteristic parameters of Al/AP powder propellant. The results show that, the optimal material ratio of AP
pretreatment is 10% HTPB, and in this circumstance, the theoretical specific impulse of Al/AP powder rocket engine can be up to
a maximum of 262.1 s at3 : 1 of O/F. The energy characteristic parameters of powder propellant will increase with the growth of
O/F in a certain rage; the gas generating quality of powder propellant per unit mass is basically equal at the same O/F, and both
combustion temperature and velocity characteristics will increase with the growth of packing quality.

Key words: Al/AP powder propellant; hygroscopicity; thermal decomposition characteristics; ignition and combustion characteris-
tics
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