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Table 1 The effects of lead salts on the combustion characteristics of the propellants
w/ mm-s”! pressure exponent
catalyst
4MPa TMPa 10MPa 13MPa 17MPa 20MPa ng g ny_o My -13 3.7 N7 220
blank"’ 7.01 9.86 13.97 18.01 22.00 25.52 0.61 0.98 0.97 0.75 0.91
PCDS 16.50 21.71 25.40 28.30 30.55 32.15 0.49 0.44 0.41 0.29 0.31
PDS 15.77 21.13 25.42 28.25 30.58 32.33 0.52 0.52 0.40 0.30 0.34
NIP 15.35 21.37 24.47 27.15 29.56 32.63 0.59 0.38 0.40 0.32 0.61
NTO-Pb 14.40 20.12 23.81 26.36 28.36 30.15 0.60 0.47 0.39 0.27 0.38
B-Pb 12.71 18.44 21.95 24.31 27.08 29.04 0.66 0.49 0.39 0.40 0.43
¢@-Pb 12.31 17.06 20.85 23.42 25.91 28.14 0.58 0.56 0.44 0.38 0.51
PbCO, 11.83 14.99 17.47 20.00 23.68 26.98 0.42 0.43 0.52 0.63 0.80
Note: 1) Blank is the propellants without catalyst.
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Table 2 The effects of lead salts and carbon black on the combustion characteristics of the propellants
uw/ mm-s"! pressure exponent
catalyst proportion
4MPa TMPa 10MPa 13MPa 17MPa 20MPa Ny 7 g 10 Mo ~13 317 7 220
B-Pb 12.71 18.44 21.95 24.31 27.08 29.04 0.66 0.49 0.39 0.40 0.43
B-Pb/CB 1: 0.10 13.75 18.92 23.00 26.79 27.42 28.49 0.57 0.55 0.58 0.09 0.24
B-Pb/CB 1: 0.15 14.54 19.30 24.13 27.08 27.96 28.78 0.51 0.63 0.44 0.12 0.18
B-Pb/CB 1: 0.20 15.38 21.12 25.63 28.23 29.27 29.73 0.57 0.54 0.37 0.13 0.10
B-Pb/CB 1: 0.25 15.39 22.54 26.73 29.13 30.36 30.05 0.69 0.48 0.33 0.15 -0.06
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Influences of Lead Salts on Combustion Characteristics
of High Energy Smokeless Modified Double-Base Propellant

FU Xiao-long, LI Ji-zhen, LIU Xiao-gang, FAN Xue-zhong, LIU Chun
(Xi'an Modern Chemistry Research Institute ,Xi'an 710065, China)

Abstract. The effects of seven lead salts, including PCDS, PDS, NIP, lead 3-nitro-1,2,4-triazol -5-one, lead 2 ,4-dihydroxybenzo-

te, lead phthalate and lead carbonate, on the combustion characteristics of the high energy smokeless modified double-base propel-

lant(HESMDB) was studied in details. The results show that the catalyzed combustion of lead salts relates to the molecular structure

of the lead salts. PCDS has the best catalytic effect on the combustions of the HESMDB. Whereas the mixtures of lead salts and car-

bon black used in the HESMDB, enhance the burning rate of the propellants at low pressure and decrease the pressure exponent of

propellant.
Key words: applied chemistry; smokeless CMDB propellant;

combustion characteristics; lead salts



