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Influence of RDX and NGU on the Dynamic Combustion
Stability of Azidonitramine Gun Propellants

SHI Xianrui, YAN Guanghu, JIA Yongjie, HU Rui, CUI Pengteng, ZHANG Yucheng
Xi’an Modern Chemistry Research Institute ( Shaanxi Xi’an, 710065 )

[ABSTRACT]  Dynamic combustion performance of three typical azidonitramine gun propellants ( NC/NG/DIANP,
NC/NG/DIANP/RDX, NC/NG/DIANP/NGU) was comparatively studied by 30 mm high pressure gun, and the single
base gun propellant was also studied for reference. Influence of composition change of azidonitramine gun propellants on the
early phase combustion characteristic, the rising process of chamber pressure and the pressure fluctuation inside the cham-
ber was analyzed. The relation between composition of azidonitramine gun propellant and its initial combustion characteris-
tics, pressure rising characteristics in bore and pressure wave intensity was discussed. The results indicates that adding
30% (mass fraction) solid component RDX or NGU to the formulation of azidonitramine gun propellant, the dynamic com-
bustion stability improves, the p-t curve fluctuation eliminates, the time required to increase the pressure from 30 MPa to 50
MPa increases by 92% and 78% respectively, and the initial pressure wave intensity decreased from -40.7MPa to -4.44
MPa and -10.66MPa, respectively. High content of RDX or NGU was introduced into DIANP system. The heat absorp-
tion prior to RDX melting or dense molten layer of NGU gun propellants can effectively reduce the initial gas generation rate
of propellant, reduce the initial gas generation rate of propellant charge, slow down the rise of pressure in the initial stage,
improve the initial combustion consistency of propellants bed, and decrease the pressure wave intensity in bore.
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Fig.1 Diagram of charge structure for the

gun propellants
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Tab.1 Test gun propellant samples
FEfh ST FEALH Y B )5 FFAE Eop] fICIRPTHPERE/ (k) - m™?)
1 NC il 2 BB it 2 6/7 —
2* NC K R i A 2 6/7 —
3* NC NG ,DIANP — 6/7 16.0
4* NC NG ,DIANP .RDX w(RDX) =30% 6/7 10.0
5" NC NG .DIANP \NGU w(NGU) =30% 6/7 8.4
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Fig.2 The p,-t and p,-t curves in combustion of different gun propellants
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Tab.2  Initial combustion times of different
gun propellants ms
RS E 5 At At, At, At,

1* 0.207 0. 069 0.156 0.955
2f 0.863 0.259 0.338 0.941
3* 0.235 0. 066 0.128 0.907
4* 0.193 0.128 0.189 0. 898
5% 0.369 0.118 0.158 0. 802
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Tab.3  Characteristic value of dynamic

combustion of different gun propellants

s At/ ANt/ A,/ At/ Apsyy/
T ms ms ms ms MPa
1 0.313 0.042 0.271 0.088 13.3
2% 0.626 0.599 0.028 0 0.1
3* 0.281 0. 106 0.175 0.090 10.6
4% 0.159 0.197 0.037 0. 009 1.4
5% 0.288 0.342 0.054 0.018 4.7
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Tab.4  Characteristic value of pressure wave of different gun propellants

FEMT S Pp.n/MPa t,/ms p.n/MPa t;/ms P.p../MPa t,,/ms At/ms
1* -28.80 1.078 -28.80 1.078 46.90 1.415 0.337
2* -2.50 1.099 -2.50 1.099 21.87 2.090 0.991
3* -40.70 1.162 -40.70 1.162 52.50 1.509 0.347
4* -4.44 0.976 -4.44 0.976 36.00 1.987 1.011
5* -10.66 1.122 -10. 66 1.122 26.70 1.696 0.574
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