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Table 1 Characteristic data for six propellants in closed bomb
test
sample burning time max pressure ressure inde
P /ms /MPa P index
double-base 13.29 120.02 0.9331
gun propellant
triple-base 34.98 101.38 1.3472
gun propellant
A 10.90 116.66 0.9054
B 10.06 120.68 0.8271
C 30.94 98.34 1.2042
D 33.99 99.22 1.3016
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Fig.1 p-t curves and u-p curves of double base gun propellants

containing complexes and blank propellant in closed bomb test
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Fig.2 p-t curves and u-p curves of gun triple-base propellant

containing complexes and blank propellant in closed bomb test
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Fig.3 u-p curves and n-p curves of double-base propellant

and sample E and F

Table 2 Burning rate and pressure index of double-base propellant and sample E and F
o pressure/MPa
sample indicator
2 4 6 8 10 12 14 16 18 20
double-base burning rate/mm - 57! 2.15 3.59 5.20 6.49 7.81 8.99 9.77 10.38 11.22 12.24
propellant pressure index 0.74 0.91 0.77 0.83 0.77 0.54 0.45 0.66 0.83
E burning rate/mm - s7' 2.10 3.84 5.64 7.71 8.85 10.28 10.83 11.68 12.36 12.96
pressure index 0.87 0.95 1.09 0.62 0.82 0.34 0.56 0.48 0.45
E burning rate/mm -+ s~ 2.08 3.75 4.93 6.17 6.67 8.60 10.51 12.13  13.32  14.41
pressure index 0.85 0.67 0.78 0.35 1.39 1.30 1.07 0.80 0.74
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Combustion Catalytic Performance of Energetic Fe( I ) and Complexes Derived From 2,6-Diamino-3,5-dini-
tropyridine-1-oxide

LIV Jinsjian' | LIU Zu-liang’, CHENG lJian®
(1. School of Chemistry and Material Science, Shanxi Normal University, Linfen 041004, China; 2. School of Chemical Engineering, Nanjing University of Sci-
ence and Technology, Nanjing 210094, China)

Abstract. The feasibility of Fe( I ) and Co( Il ) energetic complexes of 2, 6-diamino-3, 5-dinitropyridine-1-oxide (ANPyO) as
combustion catalysts was tested by closed bomb test and target lines experiment. Results show that the two complexes have obvi-
ous catalytic effects on the combustion of double-base gun propellants and triple-base gun propellants by increasing of the burning
rate and decreasing of the pressure exponent by 2.97% —11.36%. The Fe( Il ) complex has significant catalytic effects on the
combustion of double-base propellants with the burning rate increasing by more than 20% in the pressure range of 10-20 MPa and
the pressure index decresing by 25.30% —45.78% at 10,14,18,20 MPa,respectively. While, the catalytic effect of Co( Il ) com-
plex on double-base propellant is not obvious.

Key words: 2, 6-diamino-3, 5-dinitropyridine-1-oxide (ANPyO) ; energetic complex; combustion catalyst; gun propellant; doub-
le-base propellant
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