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Table 1  Effects of organic copper salts on combustion charac-

teristics of RDX-CMDB propellants

1

u/mm - s” pressure exponent
No. catalyst
1MPa 5MPa 7 MPa 10 MPa n 1o
1 none"” 2.01 7.1 9.72 13.97 0.84
2 B-Cu 5.65 10.33  13.51 13.02 0.36
3 NTO-Cu 4.12 8.33 13.15  12.98 0.50
4 NI-Cu 5.38 9.23 13.32  13.27 0.39

Note: 1) None is the propellants without catalyst.

Table 2 Thermal decomposition characteristics values of RDX-CMDB propellants

catalyst  p/MPa T/ C T./C AT/ C T/ C T/ C AHg/1-g™"  (AHg/AT) /- g™ - k7!
1 180.6 249.3 68.7 206.0 242.3 2406.0 35.0
none 5 180.9 244.9 64.0 202.7 239.8 2742.0 42.8
7 181.2 233.7 52.5 201.8 230.1 2772.0 52.8
10 181.8 233.6 51.8 197.7 229.6 3040.0 58.7
1 179.6 233.3 53.7 203.4 230.5 2679.0 49.9
B-Cu 5 183.1 233.8 50.7 201.9 230.6 3156.0 62.2
7 180.3 230.6 50.3 198.9 227.4 3709.0 73.7
10 184.7 234.5 49.8 202.7 229.0 3409.0 68.5
1 176.7 241.1 64.4 201.6 236.8 2693.0 41.8
NTO-Cu 5 180.1 241.4 61.3 197.5 236.5 2937.0 47.9
7 178.2 241.6 63.4 196.8 235.2 3511.0 55.4
10 177.5 243 65.5 196.9 235.5 3474.0 53.0
1 176.4 233.2 56.8 204.1 230.9 2583.0 45.5
NI-Cu 5 181.3 237.3 56 201.6 230.7 2815.0 50.3
7 181 233.9 52.9 200.7 228.2 3173.0 60.0
10 179.9 234.3 54.4 201.0 228.6 3075.0 56.5

Note: T,,T, and T, are onset temperature,end temperature and peak temperature on PDSC curves,respectively; AT =T,-T,; AH, is decomposition heat.
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Fig.2 PDSC curves of the propellants without catalyst and

with various copper salts at 5 MPa
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Effects of Organic Copper Salts on Combustion Characteristics and Thermal Decomposition at High Pressure of
RDX-CMDB Propellants

FU Xiao-long, LI Ji-zhen, FAN Xue-zhong, WANG Qiong, WEI Hong-jian, ZHANG La-ying
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The effects of three organic copper salts,such as copper 2,4-dihydroxybenzoate (8-Cu) , copper 3-nitro-1,2 ,4-triazol-5-
onate( NTO-Cu) and 2, 4-dinitroimidazole copper ( NI-Cu) salt on combustion characteristics and thermal decomposition of
RDX-CMDB propellants were studied at different pressures. Results show that the effects of organic copper salts on the combustion
and thermal decomposition characteristics values of RDX-CMDB propellants are obvious. The three organic copper salts can
accelerate the thermal decomposition of RDX-CMDB propellants. 8-Cu,NTO-Cu and NI-Cu can move up the first peak temperature
about 1 =4 °C,and move up the second peak temperature about 5 =11 °C of RDX-CMDB propellant. The burning rate and thermal
decomposition characteristics values of the RDX-CMDB propellants increase with increasing of pressure. The burning rates of
RDX-CMDB propellants are related to the thermal decomposition characteristics values of RDX-CMDB propellants at T =10 MPa.
Key words: applied chemistry; solid propellant; RDX-CMDB propellant; DSC; combustion characteristic
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