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[ ABSTRACT]

pellant system on the self-ignition temperature and combustion performance under the cook-off test was studied. Results

The cook-off test of NC propellant system was carried out. Influence of the composition of the NC pro-

show that the components of the NC system propellant has obvious influence on the self-ignition temperature and combustion
performance of cook-off response. With the rise of cook off temperature, the NC propellant system experienced a process of
thermal decomposition, ignition and combustion, and breaking through the constraint strength. Self-heating reaction of NC
in single-base propellant and gas phase combustion reaction of RDX in nitramine propellant make the propellant complete
the transition from thermal decomposition of combustion reaction. Pressure growth speed is faster, and the self-ignition tem-
perature of single-based propellant is 157.5 °C. Addition of NG and TEGDN plasticizer which start to decompose at lower
temperature can advance the self-ignition temperature of the propellant. Pressure growth rate of propellant after ignition is
ob-viously related to the composition and arc thickness, and it is consistent with the type of ignition response and the law of
shock wave pressure. Increasing the arc thickness has no effect on the thermal decomposition of propellant, but it reduces
the ignition pressure rise rate to reduce the propellant combustion intensity response.
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Tab.1 Main composition of propellant formulation
FE i FEH 5
LEE Y, 2 ) NC
WY & Ei] NC + fifL HH (NG)
PN Y & ] NC + NG + itk = Z Wi ( TEGDN)

BT R 5125 NC + NG + 224 (RDX) /TN (NGu)

1.2 REHEREY

AT AT R IR R I RS LR 1,
FE AR PR A Rk IR I R G )
W 2R B 2H A, T 06 1ok ik e DA 1) T iR R
FRIHE, THENRGE R 0.1 °C . RANHE 20 MPa fY
SRR I 5 o AR X T IR e R e s R L TR

KEEE R 0.1 °C o SR HH R B AL AR I 1 3 25 76 1 1R
PRI WA R 4 R ARt A

2 R R IR0 e S R 18 s SR IR
B B o AT, AN 50 mL, — 3 4 AT ik R B
K, Ty A DN AR I R 2 Sk | 2 S 200 MPa,
TR, 45 & S 20 B T B I IR AT AR
AR R 0.02 g/cm’  HEERR FJEE 0.2 mm.
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Fig.1 Schematic diagram of small cook-off

test method of propellant
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Fig.3 Calibration curve of temperature

of cook-off test
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of a propellant
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Tab.2 Correlation between self-ignition
temperature of NC propellant and the

response temperature

1* IR G 157.5 175.7
2" W K52 148.5 166.9
3* KR K2 147.8 156.9
4* 1= RE i e & 459 24 151.3 173.5
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Fig.5  Slow cook-off response p-t curves of

different typical propellants
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Fig.6  p-t curves of propellant with different

arc thickness
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Tab.3 Pressure characteristic parameters of the cook-off response of NC propellant

F5 e p./MPa t/s p./MPa t,/s (t, —1t,) /s
1* L FE R ST 245 1.10 0.018 9 11.5 0.026 0 0.007 1
2* XU R ST 245 0.95 0.242 0 7.4 0.3323 0.090 3
3* KR E G2 0.82 0.0320 7.9 0.044 1 0.012 1
4% RN RS RGDT 1.79 0.022 1 10.3 0.029 1 0.007 0
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