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Table 1 The base ingredient of high-energy smokeless modified
double-base propellant %
composition NC NG RDX catalyst  others

content 22 ~26 30~35 30~35 3~5 5~9
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Table 2  The combustion characteristics of the high-energy

smokeless CMDB propellant at 10 ~22 MPa

1

catalyst u/mm s’

pressure exponent

lead " copper carbon o 15 MPa16 MPa19 MPa22 MPa myo 16 Mo

salt  salt black

none'’ 13.97 18.01 22.00 25.52 28.92 0.97 1.08
NI-Pb NI-Cu CB 24.47 27.15 29.36 32.43 33.56 0.39 0.23
NI-Pb NT-Cu CB  23.47 26.22 28.69 31.45 32.47 0.43 0.22
NT-Pb NI-Cu CB  23.81 26.36 28.16 29.95 31.38 0.36 0.32
NT-Pb NT-Cu CB 22.04 24.43 28.43 30.29 31.29 0.54 0.22
B-Pb B-Cu CB 21.95 24.31 26.88 28.84 29.82 0.43 0.23
B-Pb S-Cu CB 23.00 25.31 26.11 26.78 28.31 0.27 0.38
S-Pb A-Cu CB 17.47 20.00 23.48 26.78 28.02 0.63 0.31
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Table 3 The combustion characteristics of the high-energy

smokeless CMDB propellant at 25 ~43 MPa

-1

catalyst u/mm - s pressure exponent

Note: 1) none is the high-energy smokeless CMDB propellant without

catalyst.
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Fig. 1 The combustion characteristic of high-energy smokeless

CMDB propellant at 10 ~22 MPa
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lead - copper carbon , =\ 56 \pa3s MPad0 MPad3 MPa Mys _ss Mis s

salt  salt black

none 30.87 34.82 38.31 42.21 44.63 0.64 0.74
NI-Pb NI-Cu CB 34.02 38.81 44.34 49.45 52.02 0.72 0.82
NT-Pb NI-Cu CB 32.09 37.64 42.68 47.56 51.09 0.87 0.81
NT-Pb NT-Cu CB 32.76 37.94 43.22 48.57 51.31 0.81 0.87
B-Pb S-Cu CB 30.08 35.07 39.75 45.40 48.01 0.84 1.00
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Fig.2 The combustion characteristic of high-energy smokeless

CMDB propellant at 10 ~43 MPa
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Combustion Characteristics of High-energy Smokeless Modified Double-base Propellant at Middle and High Pressures

FU Xiao-long, SHAO Chong-bin, WU Shu-xin, FAN Xue-zhong, LI Ji-zhen, YU Hong-jian, LIAO Lin-quan
(Xi'an Modern Chemistiry Research Institute, Xi'an 710065, China)

Abstract. The combustion characteristics of the high-energy smokeless modified double-base propellant(HESMDB) at 10 —43 MPa
was studied. Results show that the burning rate of HESMDB increases with pressure enhancement. There is an inflexion point in the
combustion curve of HESMDB propellant at 25 MPa, and then the burning rate of HESMDB increases rapidly. The effects of
combustion catalyst is obvious on HESMDB at 10 —25 MPa,and lessened at 25 —43 MPa. NI-Pb/NI-Cu/CB enhances the burning
rate of HESMDB 75.16% at 10 MPa.

Key words: applied chemistry; high-energy smokeless CMDB propellant; combustion characteristics at high pressure; burning rate
catalyst
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