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Table 1 The composition of the samples

initial content of C,

gun propellant ID composition Do
TEGN propellants NNT NC/NG/TEGN/C, 2.0
TEGN propellants -~ NNTR NC/NG/TEGN/RDX/C, 2.27
nitramine propellants NNR NC/NG/RDX/C, 2.0
nitramine propellants NNRQ ~NC/NG/RDX/NQ/C, 1.3
NGu propellants  NNQ15 NC/NG/NQ/C, 1.7
NGu propellants  NNQ12 NC/NG/NQ/C, 1.5
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Fig.1 The stabilizer C, vs t curves for effective stabilizer consumed in six high energy propellants

3.2 ZeMEFEHFaifh

H P10l DA 302 58 R & R R 2 50% 1
LA WA SR A5 BT R0 R & R A S0% 1Y
fif 18] - ¢ 2R, M4 Bethelot J5 i

T =a +blgr (1)

AL, T MR, Ky 7 8 T IRE T A 850% € 7 #6
50% FIFIE], s a b R FF e R B, X2 T Bl i AT 4R
PERLIE, I AhHESR 43 5 3 30 C T 1 % & W A7 5 fiy
Ty RS R 2,

2 BHEFRW, & TEGN 1y & 4 25 (NNT,
NNTR) 75 DY/ T % 72 57 18 AR 3 R 2 2 fe P, i
JE R B AR, 750 B Lo & A RDXAY K 4T 25 (NNR |

NNRQ) 7EA [l ik B T 22 5 7 1 19 AG s R B0 . 3%
NQ By A 4125 (NNQIS (NNQ12) 78 2 il )& (95 C) B
25 S IH BB T AE BRI R (65 C) IH AR R
Al if 35 A7 RDX A NQ 9 A 5 25 1wy il B % 791 9 &
ORI IR T AR A0, DR B AT foe R R 8 o
R 750 ¢ o

FLB o M /S i kit 2 45 2R, & TEGN 1y 4t
ZYAE I IR RE X (8], 25 MR 2 L RDX A NQ 9K
SYEYRE2E; & RDX I R RE M M A 25 19 22 /€ P B 0o
B NQ B K I S 245 1 e il B VB 2% (HAE IR
i B2 8 PR WA TR K



496 £1

b
or

I %16 %

x2 AEBETHIRENEFE S0% WA EKRZ2MFHEa@

Table 2 The safe storage life and the time for consuming the effective stabilizer of 50 % at different temperatures

safe storage life/d

propellant 1D 268.2 K 358.2 K 318.2 K 338 2 K Bethelot's Eq Ty /@ -r o
NNT 3.36 11.88 44.75 147.3 T=377.82 -18.1693 lgr 35.05 0.9998 3.55
NNTR 4.9 16.9 76.9 185.3 T'=381.09 -18.3731 lgr 47.54 0.9952 3.50
NNR 5.3 19.4 68 267 T=380.93 - 17.6895 lgr 67.92 0.9999 3.68
NNRQ 3.7 15.7 70 250 T=377.64 -16.2728 lgr 102.83 0.9994 4.12
NNQI15 4.4 15.0 65.0 210 T=379.39 -17.5961 lgr 58.60 0.9991 3.70
NNQ12 4.6 18.1 63.4 254 T=379.74 —17.3228 lgr 71.77 0.9998 3.78
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Table 3 The Kkinetic parameters and probable mechanism function of the effective stabilizer consumption reaction

gun propellant 1D E,/k] + mol ™! In(A/s™ ") g(a) r
TEGN propellants NNT 114.48 18.85 -In(1 -a) 0.9830
TEGN propellants NNTR 123.56 21.88 -In(1 -a) 0.9932

nitramine propellants NNR 131.87 24.62 -In(1 -a) 0.9996
nitramine propellants NNRQ 159.30 34.25 -In(1 -a) 0.9982
NGu propellants NNQI15 125.40 22.61 -In(1 -a) 0.9940
NGu propellants NNQI12 133.93 25.38 -In(1 -a) 0.9994
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The Kinetics of the Effective Stabilizer Consumption Reaction in High Energy Gun Propellants

HENG Shu-yun', HAN Fang', Zhou Ji-hua', LIU Shao-wu', TAN Hui-min®, HU Ling'
(1. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China;

2. Beijing Institute of Technology, Beijing 100081, China )

Abstract: The accelerated aging tests of high energy nitramine propellants, trietheleneglycol dinitrate ( TEGN) propellants and

nitroguanidine propellants at various temperatures (95,85,75 and 65 C ) were carried out. The contents of the effective stabilizer in

propellants for various accelerated aging times were measured. The kinetic parameters E, and InA of effective stabilizer consumption

reaction and the probable mechanism functions g( @) were obtained. Results show that the stabilizer consumption reaction in high

energy gun propellants can be described preferably by g(a) = —In(1 — «a). The regressive correlation coefficients are more than

0.98. The confidence limits are more than 95% . The apparent activation energies of the effective stabilizer consumption reaction are

between 110 kJ « mol ' and 160 kJ + mol ~'.

Activation energies of high energy nitramine propellants are more than that of TEGN

propellants. Activation energies of nitroguanidine propellants are between the other two propellants.

Key words: physical chemistry; high energy gun propellant; effective stabilizer; kinetic parameter; mechanism function; safe storage life



