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Abstract — The propellant KM10, a single propellant manufactured from nitrocellulose, was known to cause natural
degradation phenomena at long term storage. In this study, the self-life was estimated using high temperature accelera-
tion aging tests and stockpile analysis test. For the life expectancy estimation, Arrhenius equation and Berthelot equa-
tion were used in the high temperature acceleration tests, and the first order regression was used in the Stockpile analysis
test. The self-life of propellant KM10 using the Arrhenius equation and Berthelot equation showed significantly differ-
ent results as 43.73, 16.53 years in the high temperature acceleration test, and it showed 42.94 years in the Stockpile
analysis test. The value of self-life predicted by Arrhenius equation was reasonable when compared with the result of E.
R. Bixon.
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Life Expectancy Estimation of the Propellants KM10 using High Temperature Acceleration
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Table 1. Chemical compositions and functions of KM10[5]

Chemicals Contents(%) Function
Nitrocellulose 98.0£1.50 Main energy
Diphenylamine 1.00£0.30 Stabilizer
Potassium Sulfate 1.00+0.30 Flame reducer
Carbon Black(max) 0.10 Thermal diffuser
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Fig. 1. Structures of cellulose and nitrocellulose.
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Fig. 2. Remaining stabilizer DPA contents(%) with aging days.

Table 2. Rate constant with temperature

Temperature Rate constant, k [day™']
70°C 0.0233
80 °C 0.0481
90 °C 0.1728
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Table 3. Result on the remaining stabilizer DPA with year

Production  Initial stabilizer Remaining stabilizer DPA (%)
year DPA (%) Average Standard deviation
1989 1.02 0.81 0.120
1990 1.00 0.56 0.198
1991 0.97 0.76 0.015
1992 0.89 0.68 0.094
1994 0.84 0.70 0.031
1995 0.81 0.65 0.045
1996 0.87 0.83 0.006

Average 0.96 0.68 0.175
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Fig. 3. Variation of the remaining stabilizer DPA with stockpile period.
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