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Table 1 Effect of camphor content on oxygen balance and

energy properties

camphor content OB T, Q, f

/% /% /K /K)o kg™ /K- kg
0 -36.6 2956.3 3782.7 1017.4
1.0 -39.1 2884.2 3686. 1 1008.7
2.0 -41.5 2797.5 3563.0 995.0
3.0 -44.0 2701.3 3422.9 977.6

Note: OB is oxygen balace; T, is flame temperature; Q, is explosion

heat; fis specific energy.
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Table 2  Effect of EDMA content on oxygen balance and energy
properties

EDMA content OB T, Q, f

/% /% /K /k) - kg™t /K- kg

0 -36.6 2956.3 3782.7 1017.4

1.0 -38.2 2903.4 3715.9 1009.6

2.0 -39.8 2842.1 3635.4 999.0

3.0 -41.4  2774.0 3543.8 986. 1
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Table 3 Effect of nitrogen content of NC on oxygen balance

and energy properties

nitrogen content OB T, Q, f

of NC/% /% /K /k) kg™ /K- kg™
12.6 -39.8 2800.6 3578.8 984.9
12.8 -38.6 2868.7 3671.0 999.8
13.0 -37.3  2929.6 3750.0 1012.3
13.1 -36.6 2956.3 3782.7 1017.4
13.2 -35.9 2980.4 3812.0 1021.6
13.4 -34.7  3025.3 3863.1 1029.3
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Table 4 Effect of graphite content on oxygen balance and

energy properties

graphite content OB T, Q, f

/% /% /K kgl /K- kg
0.1 -36.3 2961.9 3794.3 1018.5
0.2 -36.6 2956.3 3782.7 1017.4
0.3 -36.8 2950.5 3770.7 1016.2
0.4 -37.1 2944.3 3758.8 1014.9
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Table 5 Effect of diphenylamine content on oxygen balance

and energy properties

diphenylamine OB T, Q, f
content/% /% /K /K)o kg™ /K- kgt
1.0 -35.3  2982.2 3823.7 1019.6
1.5 -36.6 2956.3 3782.7 1017.4
2.0 -37.8 2925.9 3735.2 1013.8
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Fig.1 Effects of AN on oxygen balance and explosion heat of

gun propellant
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Fig.2 Effects of AN on explosion temperature and specific

energy of gun propellant
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Fig.3 Effect of AN on the total amount of combustible gases
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Table 6  Parameters of gun muzzle flame on one missile

content OB OB change 10D IOD change
/% /% /% /sz /%

0 -38.8 / 9633363.7 /

15 -34.2 11.9 6471514.4 32.8

30 -29.7 23.5 6348386.7 34.1

50 -23.6 39.2 6125569.9 36.4

Note: IOD is integral optical density.
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WANG Qiong-lin,JIANG Shu-jun, YU Bin. The factors affecting

Adjustment of Oxygen Balance for Single-base Propellant

LG Zhi-xing, HE Zeng-di, XIAO Zhong-liang, ZHENG Dong-sheng, ZHONG Jian-hua
( Department of Chemical Engineering and Environment, North University of China, Taiyuan 030051, China)

Abstract: Methods of increasing the oxygen balance of single-base propellant were studied. The oxygen balance, flame
temperature, explosion heat, specific energy and gas component were calculated by the minimum free energy method. The calcu-
lated results show that the total amount of combustible gases in the propellant combustion products, contents of H,,CO and CH,
decrease with the increasing of ammonium nitrate content. When the content of ammonium nitrate is more than 80% ,the combus-
tible gases are completely oxidized to carbon dioxide and water. Experiments were performed on a mixture of one served propel-
lant of some gun-launched missile with propellant containing ammonium nitrate. Results show that when the content of ammonium
nitrate propellant is 50% ,the oxygen balance is increased by 39.2%. It reveals that the content of CO in combustion products is
decreased by 32.8% ,while integral optical density (10D) is reduced by 36.4% by analyzing the photographs of gun muzzle
flame.

Key words: applied chemistry; propellant; oxygen balance; desensitizing agent; oxidizer; gun muzzle flame
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