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[ABSTRACT] In order to develop a new type of gun propellant characterized by high energy and high burning rate, two
high burning rate functional materials SY and NHN were added to the formula system of high energy gun propellant. Their
effect on the burning rate characteristics of high energy gun propellant was studied by closed bomb test. The influence on
the comprehensive performance of high energy and high burning rate gun propellant was also studied. The mechanism for
the increased burning rate was explored by the suspension of the combustion test and SEM observation. Results show that
the burning rate of the gun propellant can be effectively increased after the addition of 3% (mass fraction) SY or NHN by
31.8% and 17.8% respectively. The high energy and high burning rate gun propellant has high energy characteristics, and
its gunpowder power is about 1 200 J/g. At the temperatures of 20 C and —40 °C, impact strength of NDCS-02 ( contai-
ning SY) are 73. 89 kJ/m” and 7. 12 kJ/m’* respectively, while these of NDCN-02 ( containing NHN) are unbroken and
6.60 kJ/m*, respectively. The impact sensitivity of NDCS-02 and NDCN-02 are 19.0 c¢m and 22.4 c¢m, and the friction
sensitivity are 84% and 90% respectively, which can meet the application requirements. The outgassing volume of NDCS-
02 and NDCN-02 in chemical stability test are 1.15 mL/g and 1.79 mL/g respectively, showing good stability. Results of
the suspension of the combustion test and the SEM show that the high burning rate functional materials burn ahead of the
gun propellant matrix, resulting in an increase in the burning surface during the burning process, thereby increasing the
burning rate.
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Tab.1 Sample formulation ( mass fraction)
%
54 G =
NDC-01 NDCS-02 NDCN-02
NC 53.3 49.4 49.4
NG 14.6 14.7 14.7
DIANP 14.6 14.7 14.7
CL-20 15.0 15.0 15.0
SY 0 3.0 0
NHN 0 0 3.0
HAth 2.5 3.2 3.2
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Tab.2 Loading conditions of closed bomb test

PG PHURHE/ (g - om )
NDC-01 0.200 0
NDCS-02 0.198 5
NDCN-02 0.196 5
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Fig. 1 u-p curves of samples
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Tab.3 Burning rate parameters of samples

A/ u,/

e W _ k/
R P (mm - s t. (mm-s’l .
MPa o » %
MPa™") MPa™')
NDC-01 302.3 2.131 1.232
NDCN-02 291.9 2.017 1.451 17.8
NDCS-02 294.8 1.448 1.624 31.8
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Tab.4  Change rule of burning rate pressure

index of test samples

WSS 50 ~ 150 MPa 150 ~p, 50 ~p,

NDC-01 0.960 0.785 0.896
NDCS-02 1.121 0. 888 1.074
NDCN-02 0.976 0.754 0.940
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Tab.5 Calculation and test results

of gunpowder power f

Ve
RS Sivn S
NDC-01 1208.5 1175.4
NDCN-02 1213.2 1170.0
NDCS-02 1225.9 1188.0
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Tab.6 Impact strength of samples
kJ/m?
S 20 C -40 C
NDC-01 63.50 6. 14
NDCS-02 73.89 7.12
NDCN-02 (KM 6. 60
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Tab.7 Impact sensitivity and friction
sensitivity of samples
g5 T RE Hyy/cm JEEARIER I/ %o
NDC-01 35.5 58
NDCS-02 19.0 84
NDCN-02 22.4 90
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Tab.8 Compatibility test results

mL
IS R/mL Z5ie
SY 5 NC/NG/DIANP/C2 -0.51 FHEE
SY 15 CL-20 -1.70  M#E
NHN 5 NC/NG/DIANP/C2 -0.37 M
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Tab.9 Chemical stability of samples
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Fig.3  Samples in interrupted combustion test
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