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Abstract

Purpose: This paper presents a method to evaluate the stockpile reliability of propelling charge for perform-
ance and storage safety with storage time.

Methods: We consider a performance failure level is the amount of muzzle velocity drop which is the maximum
allowed standard deviation multiplied by 6. The lifetime for performance is estimated by non-linear regression
analysis. The state failure level is assumed that the content of stabilizer is below 0.2%. Because the degrada—
tion of stabilizer with storage time has both distribution of state and distribution of lifetime, it must be evaluated
by stochastic process method such as gamma process.

Results: It is estimated that the lifetime for performance is 59 years. The state distribution at each storage
time can be shown from probability density function of degradation. It is estimated that the average lifetime
as By, life is 33 years from cumulative failure distribution function curve.

Conclusion: The lifetime for storage safety is shorter than for performance and we must consider both the

lifetime for storage safety and the lifetime performance because of variation of degradation rate.
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Figure 1. Configuration of propelling charge
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Table 1. Kinetic models of the stabilizer consumption and the life-time prediction

Kinetic models Order Equations of kinetic model Life-time prediction
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Figure 2. Degradation paths and distribution of condition & lifetime
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Figure 5. Decrease of muzzle velocity for storage time
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Table 2. Result of non-linear regression analysis

Parameter Result Standard error
Yo 562.53061 1.24104
A -0.16503 0.33026
t -14.87351 7.35362

3.2. 7H&:=SHAIR Y] 23 b =7}
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Figure 6. Content of stabilizer estimation curves at 25°C for various kinetic models
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Table 3. COD for kinetic models at various temperatures

Kinetic models 70T 80T 90T
STANAG(Oth) 0.8529 0.9627 0.9886
STANAG(1st) 0.9418 0.9123 0.8117

AOP-48(nth) 0.9687 0.9918 0.9919
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Table 4. Mean, variance and COV for deterioration with storage time

10 years 15 years 20 years 32 years
150 0.02518 0.3777 0.5037 0.8059
ai((,) 0.0168 0.0252 0.0336 0.0538
V() 0.5150 0.425 0.3641 0.2879
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Figure 9. CDF curve(F(t)) and reliability curve(R(t)) with storage time
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