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Testing results of thermal-ageing strength of RB nitramine propellant at 65 °C

impact strength/) - cm ~2

compression strength/MPa

compressibility /%

time/d
20 °C -40 °C +50 °C -40 C +50 C -40 °C
0 2.3 0.5 10.9 117.6 50.9 12.3
21 1.8 0.4 18.4 118.3 47.1 16.4
43 2.0 0.4 17.2 129.0 53.8 17.5
85 1.9 0.4 13.5 106.2 56.9 19.6
127 1.7 0.3 14.2 125.0 53.6 18.5
148 1.6 0.4 12.3 98.8 47.0 15.5
169 1.5 0.3 10.1 123.0 62.3 18.3
211 1.2 0.3 9.7 98.0 34.9 18.0
232 1.1 0.2 1.1 137.0
253 1.3 0.1 10.4 116.0 52.4 15.0
274 1.1 0.2 10.5 120.0 48.2 15.0
295 1.0 0.2 9.7 120.0 46.3 18.0
R 2 75 CF RB RUAH M & 55 25 B Al 2 U 25
Table 2 Testing results of thermal-ageing strength of RB nitramine propellant at 75 °C
) impact strength/) - cm ~2 compression strength/MPa compressibility /%
time/d 20 °C ~40 °C +50 °C 40 °C +50 °C ~40 «C
0 2.3 0.5 10.9 117.6 50.9 12.3
21 1.7 0.4 17.2 119.6 51.1 18.2
43 1.6 0.4 14.9 119.0 55.1 17.5
64 1.5 0.3 10.3 116.0 47.3 17.2
85 1.3 0.3 9.6 104.8 49.8 19.8
106 1.3 0.3 9.3 107.0 49.6 16.3
127 0.9 0.2 9.9 128.0 46.0 16.8
148 1.2 0.1 10.1 100.0 41.5 14.9
R385 CT RB BUAHME A 5 25 $A3 Ab 1 U0 25
Table 3 Testing results of thermal-ageing strength of RB nitramine propellant at 85 °C
) impact strength/J + cm compression strength/MPa compressibility /%
time/d 20 °C —40 °C +50 °C -40 °C +50 °C -40 °C
0 2.3 0.5 10.9 117.6 50.9 12.3
2 2.0 0.4 17.6 126.0 57.7 17.0
5 2.0 0.4 17.4 123.0 56.4 17.8
7 2.0 0.3 16.7 102.0 57.6 17.3
14 1.5 0.2 12.8 116.4 58.0 18.1
21 1.3 0.3 12.1 117.0 48.7 18.4
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Table 4 Testing results of thermal-ageing strength of RB nitramine propellant at 95 °C

impact strength/) - cm =2
time/d P gth/)

compression strength/MPa

compressibility /%

20 °C -40 °C +50 °C -40 °C +50 °C -40 °C
0 2.25 0.526 10.9 117.6 50.9 12.3
2 1.83 0.27 14.5 105.8 60.4 15.2
4 1.35 0.22 12.3 107.2 57.6 16.5
6 1.18 0.17 11 113.4 56.4 17.7
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Fig. 1 o-t curves of RB nitramine propellant at different
temperatures
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Fig.2 t-T curve of RB nitramine propellant
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Table 5 Service life of RB nitramine propellant at corresponding

temperatures
temperature/°C 65 75 85 95
time/d 47.9 25.9 2.4 0.54
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Service Life of RB Nitramine Propellant

LIAO Xin, DU Ping, WANG Ze-shan
( Chemical School of Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: In order to predict the service life of propellant exactly, data change of mechanical properties was used to estimate
ageing failure of propellant. Adopting the method of heat-accelerated ageing test, the relationship between the mechanical
properties including impact strength, compression strength and compressibility and ageing time and temperature were studied.
Results show that the decline of mechanical properties of polymer materials caused by ageing, decay will not influence the safety
service of RB nitramine propellant,and the service life of RB nitramine propellant exceeds its safety storage life obviously.
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