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A Study on the Estimation of Shelf Life for Fuze MTSQ
KM577A1 from ASRP Data

Dongnyok Lee'

- Keunsig Yoon

Defense Agency for Technology and Quality

Purpose: The purpose of this study is to estimate shelf life of fuze MTSQ (Mechanical Time &
Super Quick) KM577A1 from Ammunition Stockpile Reliability Program (ASRP) data.
Methods: For many years, ammunition test data had been gathered from ASRP. In this study, lot
selection criteria and reliability score of functioning time for fuze are proposed. Reliability score
of functioning time and failure data are used to estimate shelf life.

Results: The results of this study are as follows; The failure modes of fuze MTSQ KM577A1 are
dud, inverse function and mechanical time functioning failure (not operating in intended time).
Dud and inverse function are major failure modes. Fuze MTSQ KM577A1’s shelf life (Bs) is

estimated 18.2 years conservatively.

Conclusion: Degradation of chemical components in fuze MTSQ KM577A1 is major factor for its
reliability. And shelf life (Bs) of fuze MTSQ KM577A1 is estimated 18.2 years conservatively.

Keywords: Ammunition Stockpile Reliability Program, One-shot Device, Fuze, Shelf Life
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Table 1 Specification of KM577A1

MTSQ
Type . . .
(Mechanical-Time & Super Quick)
Length(Overall) 133.91mm
Diameter(Overall) 61.34mm
Weight(Overall) 3l1g
Setting Time 2~200sec
Temperature Operating: -37C~+63C
Range Storage: -54C~+74T
7| A2 Akl KMST7A19] 3 E":(Failure Mode)
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Fig. 2 Conceptual description of one—shot device’s test data
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0.16 -
y=-0.0003t+0.0276
014 - R? =0.0008 0.14
- 012
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0.10 0.10
0.09 -
Go8: OBS - 007 038
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= € 0.05
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Fig. 6 Shelf life versus failure rate with 95% CL interval
Table 3 Conversion from ASRP data to arbitrary censoring data type for Minitab
Shelf | No. of | No. of No Start of | End of | No. of No Start of | End of | No. of
Life Sample | Failures | Interval | Interval | Failures "| Interval | Interval | Failures
6 80 2 1 0 6 2 9 6 * 78
7 120 2 2 0 7 2 10 7 * 118
12 120 5 - 3 0 12 5 11 12 * 115
13 40 0 4 0 13 0 12 13 * 40
14 65 4 5 0 14 4 13 14 * 61
19 60 1 6 0 19 1 14 19 * 59
20 60 3 7 0 20 3 15 20 * 57
22 30 0 8 0 22 0 16 22 * 30

[ASRP data]

[Arbitrary censoring data type for Minitab]
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Table 4 Modified Anderson—Daring test statistics

Distribution AD* Distribution AD*
Normal 147.711 Exponential 147.711
_ 2-Parameter
Logistic 147.711 . 147.711
Exponential
Smallest )
147.711 Weibull 147.712
Extreme Value
3-p t
AAMCET 147711 | Loglogistic | 147.712
Lognormal
3-p t
AAMET 147711 | Lognormal | 147.712
Loglogistic
3-p t
AAMEET 1 147711
Weibull

Table 5 Bs life and 95% CL interval

Standard 195.0% Normal CI

Bs Life
Error Lower | Upper
Normal 18.1991 | 2.06764 | 14.1466 | 22.2516
Logistic 18.3955 | 1.94597 | 14.5815 | 22.2096
Smallest

18.4526 | 1.92679 | 14.6762 | 22.2291

Extreme Value

Exponential | 21.3587 | 5.18048 | 13.2776 | 34.3582

2-Parameter

21.9243 | 5.50425 | 11.1361 | 32.7124

Exponential
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