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Table 1 The ingredients of RDX-CMDB propellants ( mass % )
sample NC + NG RDX additive  catalysta  others
CMDB-RL1 56 35 0 4 (A) 5
CMDB-RL2 56 33 0 4 (A,) 7
CMDB-RP 60 29 0 4 (B) 7
CMDB-RJLI 49 30 6 2.5 (C) 12.5
CMDB-RJL2 33 50 7 3(C) 7

Note: A, and A, are all composite catalysts, the carbon contents are 0.5%

and 0.3% respectively, letter B and C show other two catalysts.
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Table 2 PDSC characteristics and burning rates of RDX-CMDB propellants
P T, T, AT Ty T AH, AH,/AT u
samples
/MPa /C /C /C /C /C /1 g”! /T-g 'kt /mm-s”!
0.1 161.5 249.3 87.8 207.6 236.9 1138 13.0
172.2 235.3 63.1 204.5 230.0 2706 42.9 11.56
CMDB-RL1
4 176.3 231.3 55.0 200.6 229.8 3103 56.4 15.65
178.9 230.0 51.1 199.5 228.9 3653 71.5 17.54
0.1 161.8 247.1 85.3 207.7 237.0 1308 15.3
2 165.9 238.3 72.4 204.6 229.7 2430 33.6 11.18
CMDB-RL2
4 169.3 233.9 64.6 197.9 229.7 3247 50.3 12.27
6 170.2 233.3 63.1 198.6 229.0 3495 55.4 13.10
0.1 163.2 246.6 83.4 206. 1 237.0 1122 13.4
170.8 233.3 62.5 204.2 228.6 2709 43.3 9.87
CMDB-RP
4 171.7 234.2 62.5 198.9 227.8 3336 53.4 16. 80
175.0 232.7 57.7 199.2 227.8 3686 63.9 21.60
0.1 181.4 252.0 70.6 206.9 239.8 755.9 10.7
173.4 236.7 63.3 205.2 228.0 2434 38.4 5.08
CMDB-RJL1
4 170.7 240.5 69.8 202.5 227.8 3066 43.9 5.99
175.5 232.8 57.3 202.2 228.6 3010 52.5 7.50
0.1 163.6 247.1 83.5 208.0 237.6 1269 15.2
2 170.0 248.9 78.9 206.6 231.6 2254 28.6 6.50
CMDB-RJL2
4 171.8 242.1 70.3 205.8 227.2 2880 41.0 9.00
6 174.1 242.5 68.4 204.7 226.4 2871 42.0 11.00

Note: T,,T, and T, is partial decomposition exothermic onset temperature, peak temperature and end temperature; AT is the difference of onset and end

decomposition temperature; AH is decomposition heat.
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Table 3 The dependence of burning rate on AHd/AT

obtained by a least-square regression [2
propellants regression equations correlation coefficient
CMDB-RL1 u=0.2074( AH,/AT) +3.1064 0.9710
CMDB-RL2 u=0.0824(AH,/AT) +8.3567 0.9759
CMDB-RP u=0.5687(AH,/AT) - 14.353 0.9933
CMDB-RJLI uw=0.1720( AH,/AT) -1.5376 0.9998 [3
CMDB-RJI.2 uw=0.2791(AH,/AT) - 1.5482 0.9240
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Correlation between Thermal Decomposition at High Pressure and
Combustion Property for RDX-CMDB Propellants
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Abstract: The thermal analysis characteristics and their relationship with burning rate at various pressures for five RDX-CMDB pro-

pellants were investigated by high pressure Differential Scanning Calorimetry (DSC).

The results show that PDSC characteristics of

the propellants are affected obviously by pressure and catalyst, and the first and second decomposition peak temperatures all drop

with pressure increase for five propellants, the ratio of decomposition heat AH, to AT which is the difference of onset and end decom-

position temperature all increases as pressure increase,and it can better presents the influence of pressure on thermal decompositions

of RDX-CMDB propellants.

Key words: physical chemistry; high pressure DSC; modified double base propellant;

A relationship of AH /AT with burning rate at various pressures appears in these propellants.

burning rate; correlation



