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Table 1 Propellant formulation

sample NC+ NG C, \ E-Pb B-Pb CB Al RDX others

1* 55 1.5 0.5 0 0 0 3 35 4

2# 55 1.5 0.5 0 1.5 0 3 35 1

3* 55 1.5 0.5 1.5 0 0 3 35 1

4* 55 1.5 0.5 2.5 0 0 3 35 1

5* 55 1.5 0.5 1.5 0 0.15 3 35 1

6" 55 1.5 0.5 1.5 0 0.25 3 35 1
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Table 2  Effect of catalyst containing lead salt on the combustion properties of propellant
u/mm - s7! pressure exponent

sample 4 MPa 6 MPa 8 MPa 10 MPa 13 MPa 17 MPa N, N, g Ny 10 Mo1s Ny 1r
1 5.25 7.95 9.77 11.74 16.39 21.87 1.02 0.72 0.82 0.50 1.01
2% 12.67 17.36 20.92 23.04 26.14 28.87 0.78 0.65 0.43 0.48 0.37
3* 17.42 21.82 23.92 25.36 27.34 29.16 0.56 0.31 0.32 0.30 0.24
4* 19.36 22.17 24.02 26.11 28.00 30.10 0.33 0.27 0.30 0.27 0.26
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Effect of match of lead salts and carbon black on the combustion properties of propellant

u/mm - s7! pressure exponent
sample
4 MPa 6 MPa 8 MPa 10 MPa 13 MPa 17 MPa n,_e Ne_g Ng_1o Nio-13 My347
3* 17.42 21.82 23.92 25.36 27.34 29.16 0.56 0.31 0.32 0.30 0.24
5% 23.16 24.97 25.34 26.87 28.79 30.45 0.18 0.05 0.26 0.26 0.21
6" 24.38 25.54 26.13 27.39 29.18 30.76 0.11 0.07 0.21 0.24 0.20
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c. 3* d. 5"
B1o1", 2", 3VRI S HEHERIAE 5 MPa T 1 S
Fig.1 Flame images at 5 MPa for propellants 1%, 2%, 3* and 5*
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Combustion Performances of RDX-CMDB Propellant with Imidazoles Lead Salt Catalyst

ZHANG Chao, YANG Li-bo, CHEN Jun-bo, YUAN Zhi-feng
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The effects of energetic imidazoles lead salt (E-Pb) content and E-Pb- carbon black composite on the combustion per-
formances (burning rate, pressure exponent, combustion flame structure, etc. ) for RDX- CMDB propellant were studied. The rea-
sons affecting the combustion behaviors of RDX-CMDB propellant by the energetic catalyst and inert catalyst were analyzed. Re-
sults show that the combustion performances of the RDX-CMDB propellant with energetic catalyst are better than those of the RDX
CMDB propellant with inert catalyst. The burning rate at 10 MPa increases from 11.74 mm - s™' for the propellant without catalyst
to 25.36 mm - s”' for the propellant with E-Pb catalyst and the burning rate of the propellant increases with increasing the content
of energetic catalyst. When the energetic lead salt and carbon black are matched, the catalytic effect of the propellant is better.
When the mass ratio of carbon black and energetic lead salt is 1.5 : 0.25, a burning platform appears over the wide pressure ran-
ging from 4 to 17 MPa and the pressure exponent n is less than 0.25. The effects of energetic lead salt on the combustion flame
structure, thickness of dark space, number of bright spots on the combustion surface, etc. for propellant have certain regularities.
Key words: physical chemistry; modified double base propellant; burning rate; pressure exponent; energetic catalyst
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