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Table 1 The amount of plugged and insensitive materials

contained in three types of gun propellants %
amount of plugged amount of insensitive
sample ) .
materials materials
WCBF-1/18 1.3 3
WCBF-2/18 1.3 6
WCBF-3/18 1.6 6
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Table 2 Testing results for heat of explosion of three types of

plugged and insensitive gun propellants

sample Q) /)-g"!
blank 4366
WCBF-1/18 4254
WCBF-2/18 4208
WCBF-3/18 4178
Note: 1) Q, is the heat of explosive.
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Fig.1 Section structure diagram of plugged and insensitive

gun propellants
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Fig.2 The p-t and L-B curves of untreated gun propellant
and three types of plugged and insensitive gun propellants
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Table 3 P, values of untreated gun propellant and three

r

types of plugged and insensitive gun propellants

samples L B [ Los e

s s

blank 1.086 0.751 0.864 0.867 0.471
WCBF-1/18 1.068 0.695 0.525 0.819 0.552
WCBF-2/18 1.049 0.684 0.470 0.804 0.563

WCBF-3/18 0.985 0.694 0.435 0.751 0.576

Note: L is the value of dynamic combustion activity at split point, B is the
value of relative pressure at split point, L, is the value of dynamic
combustion activity at B=0.1, L, is the value of dynamic combustion

activity at B=0.3, P_is the value of progression factor.
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Fig.3 L-B curves of untreated gun propellant at differ-

ent temperatures
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Fig. 4

gun propellants at different temperatures

L-B curves of three types of plugged and insensitive
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Table 4 Temperature coefficient of relative combustion activity of untreated gun propellant and three types of plugged and in-
sensitive gun propellants %
sample 0.1 0.3 0.6 iy go
o B a B o B
blank 7.02 -2.88 5.65 =1.50 4.81 -5.29 5.83 3.22
WCBF-1/18 4.61 =9.40 3.32 -6.03 0.68 —-8.78 2.87 8.07
WCBF-2/18 1.27 0.21 4.02 -4.15 0.39 -5.07 1.89 3.14
WCBF-3/18 =3.22 -1.84 -0.53 =7.05 -0.93 =7.06 1.56 5.32

Note: 1) @ is the average absolute value of temperature coefficient of relative combustion activity at high temperature. 2) B is the average absolute value of temper-

ature coefficient of relative combustion activity at low temperature.
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Performance of Plugged and Insensitive High-energy Azidonitramine Gun Propellant

ZHAO Qiang, LIU Bo, LIU Shao-wu, MA Fang-sheng, WANG Qiong-lin, LI Zi-chao
(Xi"an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: In order to improve the performance of burning progressivity and low temperature sensitive coefficient effect of
high-energy azidonitramine gun propellant, three insensitive high-energy azidonitramine gun propellants was prepared by the
two-stepprocess with polymer composite materials plugging and energetic composite materials desensitization” (called plugged
and insensitive gun propellant in this study), whose inner hole was blocked by polymer composite materials and surface was de-
sensitized. The energetic and static combustion performance of plugged and insensitive gun propellant was investigated by heat
of explosion and closed-bomb tests. Results show that compared with the untreated gun propellant, with the increase of the con-
tent of plugged and insensitive materials, the heat of explosion of three types of plugged and insensitive gun propellants
(WCBF-1/18, WCBF-2/18, WCBF-3/18) decrease by 2.6%, 3.6%, 4.3%, and P, values increase from 0.471 to 0.552, 0.563,
0.576 respectively. The average absolute values of temperature coefficient of relative combustion activity at high temperature for
three types of plugged and insensitive gun propellants WCBF-1/18, WCBF-2/18, WCBF-3/18 are 2.87%, 1.89%, 1.56%, re-
spectively, which are all lower than that of untreated gun propellant, it shows that the low temperature sensitivity coefficient ef-
fect in the high and normal temperature ranges for plugged and insensitive gun propellant can be improved.

Key words: high-energy azidonitramine gun propellant; plugged; insensitive; low temperature sensitivity coefficient effect; com-
bustion characteristics
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