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Table 1 Formulation and energy parameter of gun propellant

gun propellant  formulation RDX/% f/)-g™"
DA3 NC/DIANP/NG 0 1152
DAR15 NC/DIANP/NG/RDX 15 1178
DAR25 NC/DIANP/NG/RDX 25 1226

Note: fis impetus.
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Fig. 1 PDSC curves of RDX, DA3, DAR15 and DAR25
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Table 2

mine gun propellant

Effect of RDX on pressure exponent of azidonitra-

p/MPa

propellant Papm P
40 ~80 80 ~120 120 ~Pyym 40Pypm /MPa  /MPa
DA3 0.9019 0.9618 1.0182 0.9520 239.7 287.1

DAR15 0.9677 0.9785 0.9891 0.9665 261.4 297.4
DAR25 1.0015 1.0096 0.9611 0.9922 264.1 300.5

Note: n is pressure exponent. p

dpm is the pressure corresponding with maxi-

mum dp/dt, p,, is maximum pressure.
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Thermal Decomposition and Combustion Performance of Azidonitramine Gun Propellant Containing RDX

YANG lJian-xing, JIA Yong-jie, LIU Yi, LI Nai-qin, BAIl wei, ZHANG Bu-yun
(Xi'an Modern Chemistry Research Institure, Xi'an 710065, China)

Abstract: The thermal decomposition and combustion performance of homogeneous azidonitramine gun propellant composed of
nitrocellulose,azidonitramine and nitroglycerine( DA3) , azidonitramine gun propellant composed of 85 mass % of DA3 and 15
mass % of RDX(DAR15) and azidonitramine gun propellant composed of 75 mass % of DA3 and 25 mass % of RDX( DAR25)
were studied by high-pressure DSC (PDSC) and a closed-bomb. The results show that the DSC curves of DAR15 and DAR25
consist of two exothermic peaks, whereas DA3 gives only one exothermic peak. The first exothermic peaks at 210 °C is due to the
thermal decomposition of DA3. The second exothermic peaks at 236 °C is caused by the decomposition of RDX. With increasing
the RDX content, the first exothermic quantity decreases, and the second exothermic quantity increases. In comparison with DA3,
the burning rate pressure exponent of DART5 and DAR25 increases over the pressure range from 40 MPa to 120 MPa and decreases
over the pressure range from 120 MPa to the pressure corresponding with maximum dp/dt (pg,,). RDX makes the initial burning
rate and combustion gas generation brisance of DAR15 and DAR25 decrease, and their burning progressivity increases.

Key words: physical chemistry; combustion characteristics; azidonitramine gun propellant; RDX; thermal decomposition; burning
rate pressure exponent
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