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Fig. 1  Curves of mechanical property vs storage time

(NEPE propellant aged in different humidities at room temperature )
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Table 1 Variation of burning rate of NEPE propellant bar

aged in different humidity at room temperature r,/r,

relative humidity/ %
99 % 85% 70% 50% 30%

storage time/week

0 1.000  1.000 1.000 1.000  1.000
2 1.032

4 1.012  1.012

6 - - 0.996

8 1.006 1.019 - - -
12 0.999 - 1.008  0.998 1.003
16 - 1.020

20 1.034

24 - 1.037 1.021

26 0.984

30 - - - 1.029 1.034
35 - - 0.997

40 - 1.010 - - -
89 - - 0.984  1.000 0.999
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Fig.2  Curves of tensile strength change rate vs relative humidity
(NEPE propellant aged 8 weeks in different

humidities at room temperature )
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Fig.3 Variation of R, of NEPE propellant vs storage time

(NEPE propellant aged in different humidities at room temperature )
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Table 2 The o, /0, , value of NEPE propellant blocks

p=

a oot

aged in different humidity at room temperature

storage time/week 70% 50% 30%
0 1.000 1.000 1.000
2 0.992 0.938 0.928
4 0.800 0.826 0.879
8 0.706 0.780 0.871
13 0.702 0.749 0.837
16 0.704 0.745 0.871
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Fig.5 Variation of mechanical property of NEPE propellant

panel ,bulk and covered bilk aged in 70% RH at room temperature
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Table 3 The mechanical property recovery of NEPE
propellant specimens in dry atmosphere after aged

8 weeks in 85% RH atmosphere

recovery time/week

parameter 0 2 1 3

Ot/ o 0.562 0.808 0.959 0.932
St/ Emo 1.203 1.255 1.198 1.165
En i/ Em o 1.075 1.045 1.045 1.044
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Fig.6 Variation of mechanical property of NEPE propellant

aged in different humidity at elevated temperature
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Fig.7 Variation of stabilizers content of NEPE propellant

aged in different humidity at elevated temperature
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Humidity Aging Behaviors of NEPE Propellant

CHI Xu-hui'?, PENG Song', PANG Ai-min'?, ZHANG Shi-ping', WU Feng-jun'
(1. Assessment Center of Solid Propellant's Safety and Aging, The 42nd Institute of the Fourth Academy of CASC, Xiangfan 441003, China;

2. Navy Aeronautical Engineering Institute, Yantai 264001, China)

Abstract; Humidity aging experiments of investigating effects of environmental humidity on NEPE propellant were carried out.

Mechanical properties, humidity absorption ratio, and variation of stabilizers content of NEPE propellant were measured. Results

show that absorption humidity seriously affects mechanical properties of the NEPE propellant. Tensile strength may decrease by 70%

of initial value in 85% RH condition. The NEPE propellant’s equilibrium humidity is very low, and the propellant can absorb

humidity slightly in 11% RH condition. Humidity aging rate is relative to exposed surface area and scale of specimens. The

mechanical property loss resulting from short-term humidity aging can be recovered mostly by dehydration in dry air. Humidity

accelerates chemical aging obviously in NEPE propellant at elevated temperature. It suggests that it is necessary to take humidity

effects on chemical reactions into account in long-term storage evaluation.

Key words: physical chemistry; solid propellant; storage property; humidity aging; mechanical property



