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ABSTRACT

The PME(precision measurement equipment) used in the measurement to check the performance of the equipment
in military weapon system is periodically calibrated to maintain measurement reliability during the life cycle. Previous
studies suggest that reliability models are determined by considering sample size and characteristics of equipment.
However, it may not be fit well to apply a single model assuming the same characteristic distribution for the
maintenance date of many kinds of PMEs. This paper proposes that the most suitable calibration interval for
maintenance data is selected through the F-test and the performance index evaluation among the calibration intervals
estimated from the measurement reliability models assuming the characteristic of the bath-tub curve during the life
cycle of various PMEs. The research results show that the reliabilities of various types of equipment are maintained
during calibration intervals.
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Fig. 1 Calibration interval analysis process
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Table. 1 Typical out-of-tolerance time series

t n; 9, R(t)

2-4 4 4 1.00

5-7 6 5 0.83

8-10 14 9 0.64

11-13 13 8 0.61

19-21 22 12 0.54

26-28 49 20 0.41

37-40 18 9 0.50

48-51 6 2 0.33
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- Weibull Model : R(,0) =¢ "

- Restricted Random Walk Model :

N 1

R(1,0) =erf(Q), Q(8) =

- Warranty Model : R(t,6) =
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Table. 2 Time series analysis(A group)

t; n; 9, R(t)
1 3 3 1.00
2 9 1.00
3 3 1.00
4 6 6 1.00
5 15 12 0.80
6 6 3 0.50
7 3 3 1.00
total 45 39 0.87
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Fig. 2 Measurement reliability modeling(5 models)
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Table. 3 Calibration interval estimation(A group)

Reliability Failure rate(0) Interval

model (9: 52 (month)
Simple Exp. 0.0346 - 4.69
MLE Exp. 0.0355 - 4.58
Weibull 0.1173 3.27719 4.89
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Table. 5 Calibration interval estimation(B group)

Reliability Failure rate(6) Interval
model 9”1 (,?2 (month)
Simple Exp. 0.01916 - 8.48
MLE Exp. 0.01924 - 8.45
Weibull 0.04932 3.31000 11.71
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Table. 6 Analysis of variance(A group)

Model LSS Sz S? 7y P
Simple Exp. | 0.3077 | 0.1625 | 0.0513 | 0.3156 | 0.911
MLE Exp. | 0.3059 | 0.1625 | 0.0510 | 0.3137 | 0.913
Weibull 0.2934 | 0.1625 | 0.0587 | 0.3612 | 0.862
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Table. 7 Goodness of fit test(A group)

Model p C NG TR G

Simple Exp. | 0.9114 | 0.08861 | 15 54.80 | 460.58
MLE Exp. | 0.9125 | 0.08751 | 15 53.42 | 463.40
Weibull 0.8615 | 0.13848 | 15 10.36 | 194.35
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