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Optimal Calibration Interval Analysis Method Using the Binomial Model

Based on Maintenance Data

Yunbae Cha

Department of Interdisciplinary program of Weapon Systems Engineering,

Graduate School, Pukyong National University

Abstract

The TMDE (Test, Measurement and Diagnostic Equipment) which
is using in the military weapon system should perform a periodic
calibration to maintain a measurement reliability during the life
cycle. Organizations are faced with increasing pressures to
minimize the costs while improving the reliability of test equipment.

Previous studies suggest that reliability models are determined
by considering sample size and characteristics of equipment.
However an applying single model may not be fit well maintenance
data of many kinds of TMDEs.

An analysis method of optimal calibration interval based on
maintenance data is discussed in this paper. This paper proposes
performance of Confidence test and Goodness of fit test are the
most suitable to compare the binomial model with observed data
for TMDEs. The research results show that the reliabilities of
various types of equipment are maintained during calibration

intervals.
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n_k = 1 K] (2
=1 Zk] (R—R) (25)
L= o, i:1ni — B

Model ESS | RSS | LSS S2 S? F P

Simple Exp. 1.3 1.608 | 03077 | 0.1625 | 0.0513 | 0.3156 0.9114

MLE Exp. 1.3 1.606 | 03059 | 0.1625 | 0.0510 | 0.3137 0.9125

Weibull 1.3 1.593 | 0.2934 | 0.1625 | 0.0587 | 0.3612 0.8615
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N
G=—<=T1/* (26)

SHH 3 129 Zo] AbEEojxlth. G2 MLE Exp. E®o] 463400 =

Model P & N Ty 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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4. 14958 7497hA sRE ATl A HolHE ¥ 159 #o]

oA Al A Eo]| Datasetol] A T4 8t}

Applicant Certificate No Descripton Model Manufacture Senal No  Receipt Dt Calibration Dt Result

SF 03-01002-002  TEST Test_1 test | 2014-01-31 2014-01-31 IN
S% 03-01002-003  TEST Test_1 test 2 2014-02-27 2014-02-28 IN
=3 03-01002-004  TEST Test_1 test 3 2014-02-27 2014-02-28 IN
57 03-01002-005  TEST Test.1 test 4 2014-02-27 2014-02-28 IN
=2 03-01002-006  TEST Test_1 test 5  2014-03-29 2014-03-31 IN
57 03-01002-007  TEST Test.1 test 6 2014-04-26 2014-04-3 IN
T2 03-01002-008 TEST Test_1 test 7 2014-04-29 2014-04-3 IN
¥ 03-01002-009  TEST Test_1 test 8  2014-05-30 2014-0531  OUT
=2 03-01002-010  TEST Test_1 test 3 2014-05-28 2014-05 31 IN
=2 03-01002-011  TEST Test_1 test 10 2014-05-25 2014-05-31 IN
57 03-01002-012  TEST Test 1 test 11 2014-0530 2014-05-31 IN
=2 03-01002-013  TEST Test_1 test 12 2014-05-27 2014-05-31 IN
52  03-01002-014  TEST Test_1 test 13 2014-06-25 2014-06-31  OUT
S2 03-01002-015  TEST Test_1 test 14 2014-06-29 2014-06-31 IN
23 03-01002-016  TEST Test 1 test 15 2014-07-30 2014-07-3 IN
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03-01002-006 o TEST test Test 1 5 IN 2014-03-31
03-01002-007 e TEST test Test 1 6 IN 2014-04-31
03-01002-008 7 TEST test Test 1 7 IN 2014-04-31
03-01002-009 = TEST test Test 1 8 ouT 2014-05-31
03-01002-010 Z23 TEST test Test 1 9 IN 2014-05-31
03-01002-011 =5 TEST test Test 1 10 IN 2014-05-31
03-01002-012 = TEST test Test 1 1 IN 2014-05-31
03-01002-013 i TEST test Test 1 12 IN 2014-05-31
03-01002-014 =5 TEST test Test 1 13 ouT 2014-06-31
03-01002-015 T TEST test Test 1 14 IN 2014-06-31
03-01002-016 o TEST test Test 1 15 IN 2014-07-31
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