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Table 2 Combustion performance of propellants with different mass fraction of FOX-7
u/mmes™’! n
samples
6 MPa 8 MPa 10 MPa 12MPa 14 MPa 16 MPa 6~8 MPa 8~10 MPa 10~12 MPa 12~14 MPa 14~16 MPa 6~16 MPa
L1 3.93 4.98 5.87 6.57 7.67 8.72 0.82 0.73 0.62 0.69 0.70 0.79
L2 6.71 8.32 9.90 12.09 14.51 17.51 0.46 0.41 1.56 1.18 1.41 0.97
L3 8.39 10.83 13.34 15.16 16.64 18.65 0.91 0.93 0.70 0.60 0.85 0.81
L4 10.67 13.02 14.90 16.44 18.25 20.04 0.49 0.47 0.53 0.63 0.69 0.63
L5 9.09 11.16 12.78 14.38 16.13 17.46 0.71 0.61 0.65 0.51 0.44 0.60
L6 8.91 10.98 12.41 13.91 15.11 17.08 0.73 0.67 0.63 0.54 0.92 0.64
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Table 3 Combustion properties of propellants with different FOX-7 particle size

u/me-s’! n

samples

6 MPa 8 MPa 10 MPa 12 MPa 14 MPa 16 MPa

6~8 MPa 8~10 MPa

10~12 MPa 12~14 MPa 14~16MPa 6~16 MPa
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13.02
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5.87 6.57 7.67 8.72
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13.74 15.82 17.86 19.56

0.82
0.49
0.52

0.73
0.47
0.67

0.62
0.53
0.77

0.69 0.70 0.79
0.63 0.69 0.63
0.78 0.68 0.68
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Table 4 Effect of Pb/Cu/CB composite catalysts on combustion performance of propellants

u/mm-s™' n
samples

6MPa 8MPa 10MPa 12MPa 14MPa 16MPa 6~8MPa 8~10MPa 10~12MPa 12~14MPa 14~16MPa 6~16 MPa
L1 3.93 498 5.87 6.57 7.67 8.72  0.82 0.73 0.62 0.69 0.70 0.79
L4 10.67 13.02 14.90 16.44 18.25 20.04  0.49 0.47 0.53 0.63 0.69 0.63
B-Pb/B-Cu/CB  15.21 17.33 18.65 19.66 20.62 21.58  0.45 0.33 0.29 0.20 0.25 0.35
B-Pb/F-Cu/CB  11.69 14.51 17.20 18.67 19.99 22.45  0.64 0.76 0.48 0.44 0.87 0.64
B-Pb/N-Cu/CB  12.68 14.30 16.50 18.27 20.28 22.32  0.42 0.64 0.56 0.47 0.52 0.59
F-Pb/F-Cu/CB  13.13 1521 17.33 19.58 22.57 23.74  0.36 0.45 0.68 0.90 0.38 0.63
F-Pb/B-Cu/CB  11.37 13.29 14.61 16.09 17.44 18.24  0.54 0.42 0.53 0.77 0.47 0.49
F-Pb/N-Cu/CB  11.96 14.49 16.17 17.51 18.53 20.70  0.67 0.49 0.44 0.37 0.41 0.53
J-Pb/B-Cu/CB  12.73 16.64 19.53 21.01 23.24 24.77  0.93 0.72 0.40 0.47 0.63 0.65
J-Pb/F-Cu/CB  12.80 16.30 18.65 20.37 22.76 24.39  0.84 0.60 0.48 0.71 0.52 0.64
J-Pb/N-Cu/CB  13.02 15.74 17.89 19.78 22.01 25.02  0.66 0.57 0.55 0.48 0.44 0.64
N-Pb/N-Cu/CB 11.87 14.53 16.70 18.33 20.33 22.56  0.70 0.62 0.51 0.46 0.78 0.64
N-Pb/B-Cu/CB  11.11 13.16 14.93 16.58 18.54 20.12  0.59 0.57 0.58 0.50 0.61 0.60
N-Pb/F-Cu/CB  11.03 13.94 16.39 18.23 20.08 22.30 0.58 0.56 0.47 0.53 0.47 0.71
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Effect of FOX-7 on Combustion Performance of NC/TMETN Based Low-sensitive and Smokeless CMDB
Propellant

ZHANG Chao', WANG Yin-hu?*, YANG Li-bo', LI Jun-qgiang', HE Jun-wu', WANG Jiang-ning', CHEN Jun-bo'
(1. Xi’an Modern Chemistry Research Institute, Xi’an 710065, China; 2. Beijing Institute of LongMarch Vehicle , Beijing 100076, China)

Abstract: The effects of mass fraction and particle size of 1,1-diamino-2,2-dinitroethylene(FOX-7) , different composite combus-
tion catalysts with lead, copper and carbon on the combustion performance of nitrocellulose (NC)/trimethylotethane reinitiate
(TMETN) low-insensitive and smokeless composite modified double base (CMDB) propellant with screw extrusion process were
investigated by means of strand burner method. The results shown that the burning rate of CMDB propellant is first rise and then de-
scend with the addition of FOX-7. When the FOX-7 content is 25%,the burning rate of CMDB propellant rised from 5.87 mm-s™" to
14.90 mm-s' at 10 MPa, and when the content of FOX-7 increases from 25% to 30%, the burning rate decreased from
14.90 mm-s™' to 12.78 mm-s™" at 10 MPa. The pressure exponent of burning rate between 6-16 MPa decrease from 0.97 to 0.60
as the mass fraction of FOX-7 in the formulation increased from 5 % to 30 %. When the FOX-7 be replaced by finer particles
FOX-7 with the same mass, the burning rate decreased 1.16 mm-s" at 10 MPa, while the pressure exponent of burning rate be-
tween 6—14 MPa increased. The burning rate of propellant with addition of B-Pb/B8-Cu/CB combustion catalyst increases from
14.90 mm-s™' to 18.65 mm-s' at 10 MPa, while the pressure exponent of burning rate between 6-16 MPa decrease from 0.63 to
0.35, which compared with the referenced formulation (no combustion catalyst).

Key words: composite modified double base(CMDB) propellant;burning rate; pressure exponent; 1, 1-diamino-2, 2-dinitroethyl-
ene (FOX-7)
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