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Table 1 Composition of CMDB propellant formulation

s Wk /%  RDX/%  WiERE/%  HAb/%
o 53.3 40 0 6.7
C, 53.3 38 2 6.7
C; 53.3 36 4 6.7
C, 53.3 34 6 6.7
C; 53.3 32 8 6.7
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Table 2 Effect of OA on the thermodynamic
parameters of CMDB propellant

TEE/ % ITRER
) Igp/ 1% c*/ Mg/
[EW/E & T
RDX Hfg#% (N-.s.- OB T/K  (g- (m+  (mol «
kg™ m™) s kg
C, 40 0 2524.3 0.6797 3097.4 1.710 1541.4 25.65
C, 38 2 2495.8 0.6799 3092.4 1.674 1523.9 26.19
Cy 36 4 2466.9 0.6801 3087.2 1.638 1506.4 26.76
Cy 34 6 2437.7 0.6804 3081.7 1.601 1488.6 27.35
Cs 32 8 2408.1 0.6806 3076.0 1.565 1470.5 27.98
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Fig.1 Effect of mass fraction of ammonium

oxalate on [, of CMDB propellant
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Fig.2 Effect of mass fraction of ammonium oxalate

on combustion temperature of CMDB propellant

28.04
27.54
27.01
26.5
26.01

T T L] L] B L) L)

0 2 4 6 8

w(AOY%

K3 REREN CMDB VR -2 70 T A2
Fig.3 Effect of mass fraction of ammonium oxalate onthe

gas of average molecular weight of CMDB propellant
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Fig.4 Effect of mass fraction of ammonium oxalate

on characteristic velocity of CMDB propellant
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Table 3 Effect of OA on burning rate of CMDB propellant

(19 w/(mm - s™) n
% 2 MPa 4 MPa 6 MPa 8 MPa 10 MPa 12 MPa 13 MPa 15 MPa 18 MPa 2~10 MPa 10 ~18 MPa
C, 7.88 9.99 11.43 13.12 13.95 14. 89 16.73 18. 42 21.58 0.35 0.74
C, 6.55 8.74 9.91 12. 39 13.55 14. 69 16. 03 17.90 20.91 0.45 0.74
Cy 6. 04 8.44 9.63 11.43 13.25 14.77 16. 55 17.75 20. 62 0. 49 0.75
C, 5.42 8. 16 9.75 11. 46 13.45 14. 63 15.76 18.12 21.03 0.56 0. 81
Cs 5.15 8.22 8.92 10. 86 12.58 13.56 16.29 17.27 20. 54 0.55 0. 83
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Study on the Effect of Ammonium Oxalate on Combustion and
Energy Properties of Modified Double-base Propellant

ZHANG Heng-ning, WANG Han, LI Xiao-jiang, QI Xiao-fei, WU Xiong-gang, LIU Meng
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, P. R. China)

[ Abstract] The effect of dosage of ammonium oxalate ( OA) on the thermodynamic parameters were studied by
the minimum free energy method via theoretical calculation. The results show that when the dosage of OA increase
from O to 8% , the specific impulse decline 4. 58% , the characteristic velocity and temperature decline 70.9 m -
s ' and 21 K respectively, and these tendency have a good linear relevance. The burning rate of CMDB propellant
containing different dosage of OA were measured via strand burner method during 2 MPa to 18 MPa. The results
show that OA can obviously reduce the burning rate of CMDB propellant. Furthermore, the reduction of burning
rate effect is more remarkable under 2 ~ 10 MPa than 10 ~ 18 MPa, and the pressure exponent increases as introdu-
cing OA in CMDB propellant.

[ Key words| ammonium oxalate modified double-base propellant

theoretical impulse flame tempera-

ture burning rate pressure exponent



