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The Study of Test Environment Replacement for Stability Evaluation of 2/1 Single-based Gun Propellant
ZHANG Li-mei, ZHOU Chuan-xia
(Beijing Institute of Space Mechanics & Electricity, Beijing, 100076)

Abstract: Based on the situation that the single-based gun propellants used for deep space exploration always suffer from
complex space environments, such as long-term vacuum, high and low temperature alternation in outer space, while the existing
stability evaluation standards are not applicable, the vacuum and atmospheric pressure experiments at 75 °C were designed to
investigate the sensitive parameters of stability such as stabilizer percentage, thermal decomposition properties and ingredients of
the testing samples. The results show that there is no apparent difference for the percentage of diphenylamine, decomposition
temperature and nitrogen content in the testing gun propellants stored in vacuum or atmospheric pressure environment at 75 °C for

10 days. The study can provide some reference for the study of single-based gun propellant stability evaluation in complex and

changeable environments.
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Fig2 The reference curve of diphenylamine with inner standard
(2,4-dinitrotoluene)
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Tab.2 Results of diphenylamine residue in samples
M= Fedh RRERTURE CORMRRR ORIE PSR Mt Fegh RERUR ORI ORI PSR
&Mt Gty /mg H/mg R % 5% Fli %5  hmg B /mg % BRERZE%
Al 104.4 1.408 1.35 Bl 102.0 1.437 1.41
A2 102.8 1.391 1.35 R B2 101.6 1.410 1.39 A
JEHZHE A3 101.4 1.332 1.31 ii(?_ﬁ' JER=378 B3 104.5 1.384 1.32 T;;J_ﬁ'
75°C A4 102.3 1.280 1.25 bz, | 75°C B4 103.2 1.403 1.36 .
7 5d A5 101.7 1.285 126 O’FOM"“*" 7 5d B5 102.3 1.471 1.44 o/TE) 10
A6 104.7 1.366 1.30 : B6 105.6 1.484 1.41 :
A7 102.1 1.262 1.24 B7 109.0 1.559 1.43
A8 101.0 1.233 122 B8 101.9 1.359 1.33
o A9 103.8 1.353 1.30 g SIS B9 101.0 1.290 1.28 A
FEHEEHE Al 105.7 1.238 1.17 Tzi;']ﬁ' ;;% BI10 102.6 1.341 131 T;;Jﬁ'
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Fig3 The DSC curves of single-based gun propellant
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Tab.3 DSC results of testing samples
Wit pew DU b DY b R o e BES GW BES g EER
Sl gﬁc’f el MR fRIREE MR Pt 2 P gﬁc’f el MR fRRE MR i 2
- v /°C i /°C e °C - v °C i /°C i °C
WIFE 190.70 - 203.20 - WIS MRIE WIFE 190.70 - 203.20 - BN
Ao WA RIRIE
oAl 19149 079 20315 -005  Sppyf. 19107 s Bl 192.58 188 20299 021  Sppyf. 19107
o A2 19151 081 20274 046  (FiMfrz. HZE B2 19094 024 20284 036 (bl
%{)ﬂc A3 19128 058 20273 -047 (35); ?ﬁc B3 19124 054 20298  -022  0.70);
> X A4 19102 032 20333 0.3 e sgmrng 3 X B4 19144 074 20322 0.02  priesgmenpr
g:{* A5 190.59  -0.11 20303 -0.17 ﬁ%@ﬁ%&%; ?dﬁ‘ B5 19135 065 20290  -0.30 ﬁ%@ﬁ%&%7
A6 191.51 081 20284  -036  (hififiie. B6 191.07 037 20338 018  (hujfifiis.
A7 19149 079 20207 -1.13  041) B7 19024 046 20316  -004 0.19)
A8 190.79  0.09 20260  -0.60 PV B8 19020 050 20244  -0.76 Py
e A9 19222 152 20301  -0.19 Eﬁfﬁ%ﬁs - BY 190.62 008 20305  -0.15 ggﬁ%ﬂ%
e A0 19102 032 20330 000 (hirfefinz. il BI0 19161 0.91 20270 <050 (e
75?0 All 19136 066  203.04 -0.16 0.51); 75% BIl 19137 067 20253 067 0.59);
7 Al2 19179 109 20329 0.09  yqsmi w7 Bl2 19192 122 20299 -021  ypssgmnyy
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(fﬂi{ﬁgﬁﬁ : (f/]‘/ﬁgﬁﬁ :
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191.27 °C

AR EE 5 R . 191.35°C (EHE=S, Fx
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202.84°C (dEH=S, brifEf2Z 0.41 °C) F1203.07 °C
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WP AR B A R 203.02 °C (FEEZS, #r
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Tab.4 Results of nitrogen analysis

WA g ASE% A FRIE % MEZE ey ASE % AR %
. 12.84 . 12.84
WIFE 1287 12.86 HIRE 1287 12.86
13.01 12.82
Al 3o 13.01 Bl s 12.82
12.93 12.85
A2 1300 12.96 B2 1280 12.82
12.96 12.81
JErmssRgErsec 12.92 1294 s rsee B2 12.82 12.82
A7 s d Ad ggg 12,93 wAf s d B4 32(5) 12.82
12.95 12.90
AS P 1291 BS 1285 12.87
12.87 12.83
A6 1290 12.88 B6 e 12.82
12.86 12.86
A7 s 12.87 B7 1284 12.85
A8 12.85 12.85 B8 12.84 12.84
12.86 12.85
12.86 12.85
A9 o 12.84 B9 2% 12.82
12.83 12.81
- Al10 15 12.84 _ BI0 185 12.83
EEZS L 75 °C 12.84 B IS 75°C 12.81
A7 10d All 1201 12.87 W47 10 d Bll 1985 12.83
12.81 12.82
Al2 1285 12.83 BI2 156 12.84
12.81 12.87
Al3 I 12.82 BI13 1280 12.83
12.85 12.84
Al4 125 12.82 B14 s 12.84
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Fig4 The comparison of nitrogen content of samples stored in
vacuum or atmospheric pressure environment at 75 °C
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