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A Study on the Storage Life Estimation Method for Applying
Gamma Process Model to Accelerated Life Test Data

Sungho Park* - Jaehoon Kim**'

ABSTRACT

This paper presents a method to estimate a storage life for loss of stabilizer content as storage
periods using accelerated life test data. The estimate of storage life based on deterministic accelerated
life test and degradation data cannot describe a condition distribution and storage life distribution.
Previously, the method to show the condition distribution and storage life distribution by using
gamma process has been studied. But it has limitation because it is impossible to collect the
deterioration data at initial production phase. The estimated storage life presented by this study shows
the similar value to previous studies and the method can describe the condition distribution and
storage life distribution. So, the estimation method studied in this paper can be used for a life cycle
management about deterioration of propellant for propulsion unit or components of missile, too.
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Table 1. Kinematic model and storage life estimation for contents of stabilizer degradation
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Fig. 2 Logarithmic rate of stabilizer loss with accelerated
time for STANAG 4527(1st order)

31 7KEFRAIR At 24
155 mm + 217k KM4A2(DODIC : KD541)4
KM10 FZ Aol H7te = b Aol Bt a1
(70, 80, 90°C)elA 7t&EFHAIFS S35t
Z7] A FH(C40))L 1.04%°]™, Table 1
o] 3714 §A ®de] st st
Figure 12 STANAG 45279 0x Xdo]n,
7hE ANl st HAAY FAE
(CA0)—Cy(t, ))& A¥elth.  Fig. 2
STANAG 4527¢] 13 ®do|n, 7}4 A 7k(t)ol
B A A 2 o i

rr

rlo niio =2

(In(C0)/Cult, ))& &Itk Fig. 3
AOP-48 Ed. 2 2do|H, 7} &5 oX 433 1
< 7M&EHEAE 235 484 S/WQI Origin v.8
2 u4y IARAsAY. Fig. 13 Fig. 2004

7 exol dd HA4Y AgAsl e &E
35 (ky, ky)olth. Fig. 34 AOP-48 Ed.2 =4
o ¥ &% AF(k,)% 2FE(n)E HIAE 39
Broz FAHsYT 5“4@( oy ]( ctivation
Energy)= A A 2

o Uigk(nk) THl QoA AF I H
71& 719 71A 4 (R=8.3143 ]J/mol K)&
& gelth. 8 =g 25Ty & o, w7

= Eq. 29 Arrhenius?] o2 3},
A FHe —%7@7‘5}7] Ak Ao TET]elt

1
oo m lo 021

0.8 -
0.6

0.4 T=70TC

Contents of Stabilizer(%)

0.2

0.0 ey .
0 5 10 15 20 25 30 35
Accelerated Time(days)

Fig. 3 Non-linear regression equations with accelerated
time for AOP-48 Ed. 2



> Hys - ANE HEESIEE R
Table 3. Estimation results for kinematic models
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Table 4. Mean, variance and coefficient of variation at
various storage periods
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