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Table 1 Composition of the propellant
number composition content/ %
1 nitrocellulose 93.6 -89.4
2 diphenylamine 0.5-1.2
3 centralite I 1.0-1.5
4 graphite 0.1-0.4
5 kalium sulfate 0.3-1.0
6 camphor 4.5-6.5
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Fig. 1 Curve of thermal accelerated ageing at 95 °C for

propellant 11A-8/1
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Table 2 Inflexion of the safe storage at different temperature

thermal ageing d
temperature/°C
lot number
75 85 90 95
1-05-25 250 82 79 35
2-05-25 244 81 70 35
3-03-25 243 81 68 35

25 7 —— propellant 11A-8/1

——18/1 aromatic double-base propellant

20 1 ——12/7 single-base propellant
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Fig.2 The compared graph of thermal accelerated ageing at
95 °C between propellant 11A-8/1 with 12/7 single-based and

18/1 aromatic double-based propellant
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Fig.3 Graph of the ingredient contents with different thermal
ageing time at 95 °C
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Table 3 Contents of thermal ageing gas CO, and N,O compared

with other single or double-based propellants

ageing  mass _contents of gas/%

propellant time/d /g co, N,O
z;iﬁlﬁisted 11A-8/1 30 10 2,59 0.23
with camphor ~ 4/1 30 1 20.41 4.25
single-based 9/7 33 2 15.32  3.64
propellant 12/7 29 2 12.18  2.40
double-based double sheet 10 10 0.5 31.11 4.94
propellant double 14 8 1 33.49  7.16
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Chemical Stability of Di-stabilizers Propellants and Corresponding Reaction Mechanism

NIU Jia-xin, SUN Gui-zhi, ZHANG Yu-qing, WANG Bo, LI Yong, SUN Hai-quan

(72465 Unit of the PLA, Ji'nan 250022, China)

Abstract: The chemical stability of di-stabilizers single-based propellant with diphenylamine( DPA) and centralite Il used as stabilizer
heated at 75 °C, 85 °C, 90 °C and 95 °C and the reaction mechanism of the two stabilizers were studied by a multi-temperature
artificial accelerated ageing test and gas-chromatography ( GC), respectively. Results show that the safe storage life at 30 °C
obtained by Berthelot’'s equation is 42 years. In the initial stage of storage, the chemical stability of di-stabilizers single-based
propellant DPA plays a major role in stabilizing the propellant. After DPA is consumed, centralite I starts to play. The chemical
stability of di-stabilizers single-based propellant is better than that of other normal single-based and double-based propellants.

Key words: physical chemistry; single-based propellant with camphor; chemical stability; stabilizer; thermal accelerated ageing;
gas-chromatography (GC) method
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