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ABSTRACT

The purpose of this paper is to present a method to estimate the storage life of propellant bag for
degradation of breaking load with storage time by using gamma process model. The nitrogen
compound generated by natural decomposition of propellants degrades the breaking load of propellant
bag with time. The statistical distributions of condition and lifetime with time were shown from the
results of accelerated life test of propellant bag cloth at 80C. It was found that the use of median for

life was highly appropriate and the By or Bs life should be selectively applied to the quality assurance
policy.
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Fig. 1 Estimated stabilizer content vs. natural aging
time at 25C.

Table 1. Stabilizer consumption at accelerated high temperatures.

70C 80T 90°C
toee Clt, T) bt boee Cylt, T) bt toee Cylt, T) tat
(day) (%) (year) | (day) (%) (year) | (day) (%) (year)
0 1.04 0.0 0 1.04 0.0 0 1.04 0.0
5 0.88 43 2 0.82 6.0 1 0.83 5.7
10 0.82 6.0 4 0.67 11.0 2 0.65 11.7
15 0.76 7.9 6 0.56 15.2 3 0.43 21.3
20 0.71 9.6 8 0.43 21.3 4 0.16 41.6
25 0.65 11.7 10 0.30 29.1
30 0.55 15.7 12 0.16 41.6
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Fig. 2 Aging test equipment for propellant bag cloth.

Table 2. Breaking loads with accelerated aging time
(accelerated test temperature = 80C).

Accelerated aging time Breaking load
(day) (kgf)
0 41.04
3 39.64
6 35.40
9 30.65
12 21.35
15 2.05
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Fig. 3 Relation between accelerated aging time and
estimated storage time.
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Fig. 4 Degradation of breaking load vs. storage time.

hr 41.04 kgf
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curves vs. storage time.
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