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Effects of Components on Smoke Signature of CMDB Propellant
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Abstract: In order to study the effects of different contents on smoke signature of composite modified dou-
ble—base propellant (CMDB), theoretical performance of the propellant was calculated based on the principle
of free—energy minimization and eigenvalue model of primary and secondary smokes. The effects of solid con-
tent, oxygen content, Al content, Lead 3—nitro—1, 2, 4—triazol-5—onate (NTO-Pb) content and different
explosive on smoke signature of the propellant were analyzed. The results show that theoretical specific impulse of
the propellant is the greatest and secondary smoke signature of the propellant is minimal while adding 3, 4-Dini-
trofurazanfuroxan (DNTF) . The content of Nitrocellulose (NC), Nitroglycerin (NG) and Cyclotrimethylene-
trinitriamine (RDX) have slight influences on the smoke signature of the propellant. The propellant containing
4% Al is critical point of BA and CA department of primary and secondary smoke. In order to meet the demand
with minimum smoke, the propellant of NTO-Pb content should be less than 3%.
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Fig. 1 Test results and calculated values of smoke signature
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Table 1 Effects of solid content on smoke signature of CMDB propellant

Wi % Wil % Wrox/ % 1,/(N-s/kg) Primary smoke eigenvalue Secondary smoke eigenvalue
48.8 47.2 0 2398.9 0.258917 0.929899

438 422 10 2413.1 0.258917 0.931041

33.8 322 30 2441.5 0.258917 0.933378

23.8 222 50 2469.9 0.258917 0.935793
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Table 2 Effects of high energy additive on smoke signature of
CMDB propellant

Primary smoke Secondary smoke
Additive I/ (N+s/kg)
eigenvalue eigenvalue
RDX 2473.3 0.272823 0.935351
HMX 2466.3 0.272823 0.935468
DNTF 2523.0 0.272848 0.949199
CL-20 2520.8 0.272848 0.935996
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Table 3 Effects of oxygen content on smoke signature of CMDB propellant

Wxe/% Wyl % Wosyeenl % I,/(N-s/kg) Primary smoke eigenvalue Secondary smoke eigenvalue
28.2 17.8 49.99 2447.4 0.272742 0.937723
25.1 20.9 50.17 2465.7 0.272823 0.936047
23.8 222 50.24 24733 0.272823 0.935351
22.7 233 50.31 2479.5 0.272823 0.934767
20.6 25.4 50.43 2491.3 0.272823 0.933658
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Table 4 Effects of catalyst content on smoke signature of CMDB propellant

Wil % Wiel% Wito-m/% I,/(N-s/kg) Primary smoke eigenvalue Secondary smoke eigenvalue
23.8 222 1.0 2473.3 0.272823 0.935351
233 21.7 2.0 2461.9 0.311371 0.935662
22.8 21.2 3.0 2450.5 0.347864 0.935978
223 20.7 4.0 2439.1 0.382423 0.936298
21.8 20.2 5.0 2427.6 0.41515 0.93662
213 19.7 6.0 2416.0 0.446139 0.936948
Table 5 Effects of Al content on smoke signature of CMDB propellant
Wel% Wiel% Wl % I,/(N-s/kg) Primary smoke eigenvalue Secondary smoke eigenvalue
23.8 222 0 2473.3 0.272823 0.935351
23.8 222 1.0 2506.6 0.420178 0.936271
233 21.7 2.0 2521.5 0.638854 0.936787
22.8 21.2 3.0 2535.8 0.775622 0.937729
21.8 20.2 5.0 2562.2 0.913378 0.939888
20.8 19.2 7.0 2585.9 0.966563 0.942454
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