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Fig.1 Measured and fitted curves of propellant web size
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Table 1 Simulation results under the normal distribution of
web size
No 2e Pm Vo 4
" /mm /MPa /moes 70%a ~80%La Liax
1 0.29 283.95 929.61 0.991 ~1.00 1.00
2 0.19 ~0.38 288.80 933.20 0.986 ~0.993 0.998

Note: e, is half of web size, p,, is the maximum of chamber pressure, v,is the

muzzle velocity, ¢ is the ratio of burned and unburned propellant.
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Table 2 Interior ballistic simulation results at different web

size deviations

No. A Pm Vo ¢

/mm /MPa /moes 70%10 ~80%L 0 Loy
10 283.95 929.61 0.99163 ~1.00  1.00
2 0.02 284.10 929.74 0.9922 ~0.9998  1.00
3 0.04 284.81 930.42 0.9920 ~0.9990  0.999997
4 0.06 285.62 931.16 0.9912 ~0.9978  0.99993
5 0.08 286.03 931.50 0.9899 ~0.9965  0.9997
6 0.10 287.02 932.02 0.9889 ~0.9953  0.9992

Note: A is the absolute values of deviations of web size.
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Fig.3 Effects of web size deviation on the relative burned fraction
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Table 3

ted values of web size

Interior ballistic simulation results at different expec-

o M Pm Yo ]
©/mm /MPa /moesT 70%1 0, ~80%1,., Linax
1 0.24 348.93 979.51 1.00 ~1.00 1.00
2 0.26 337.76 962.89 1.00 ~1.00 1.00
3 0.29 288.80 933.20 0.986 ~0.993 0.998
4 0.32 250.70 885.42 0.91 ~0.93 0.95
5 0.34 238.62 867.78 0.88 ~0.90 0.92
Note: u is the expected values of web size.
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Fig.5 Effects of expected value of propellant web size on the

relative burned fraction of propellant
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Effects of Propellant Web Size on the Formation of Combustion Residue

ZHENG Wen-fang', WANG Ya’, Ll Qin-hua', YIN Ji-gang’, LIN Xiang-yang', PAN Ren-ming'
(1. School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China; 2. China Explosive Materials Trade Association
Beijing 100089, China; 3. Wuzhou Engineering Design and Research Institute, Beijing 100053, China)

Abstract: To study the forming regularity of combustion residue caused by the deviation of web size of gun propellant, the web
size of oblate propellant was measured by a spiral micrometer and the distribution rule of web size was obtained by statistical anal-
ysis. Using propellant form function of composite charge, the distribution rule of web size was converted to propellant form func-
tion, and then the relationship between distribution of web size and combustion residue was investigated based on the classical in-
terior ballistic models. Results show that the deviation of web size exists in gun propellant, and the distribution rule of web size
conforms to normal probability function. The propellant with large web size can not be burned out in chamber and form combus-
tion residue. The deviation value of web size of oblate propellant is 0. 10 mm, and 0.2% of the propellant charge will become
combustion residue when firing. When the deviation value of web size over 0.02 mm or expected value greater than or equal to
0.29 mm, part of the propellant charge will change to combustion residue, and the amounts of residue increases with the increas-
ing of expected value or deviation of web size of propellant.

Key words: physical chemistry; energetic materials; gun propellant; combustion residue; web size
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