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Abstract This study proposed a method to verify that repair-circulation parts applied to shorten the
combat power blank due to a repair weapon system are of equivalent quality to new ones. In case the
population of repaired parts is sufficiently large, a verification method was proposed by inferring the
bathtub curve (Shape parameter of Weibull distribution) using the failure data and comparing DFR
(Decreasing Failure Rate) and usage time as a method to prove that they are of equal quality in terms
of lifespan. On the other hand, when the size of the population of repaired parts is limited, a
verification method through a comparison of the MTBF and usage time was proposed to prove that the
quality is equivalent in terms of lifespan. Verification through the proposed method can reasonably
prove that the repaired parts are of the same quality as the new ones, and the repaired parts can be

applied to the weapon system to be delivered in the future according to the relevant regulation.
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Fig. 1. Application of Repair-circulation part
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Fig. 2. Probability density function by 3 value.
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Table 2. method of proving repaired parts are of the
same quality level as new ones.

Case 1. Population of repaired part is large enough.

Estimate the bathtub curve(End time of DFR

Method Period) of the repaired part through failure data.

tusage < Termination time of DFR

Criteria = If usage time of repaired part(tusage) is
within the DFR, repaired part is judged to be of
the same quality level as new ones in terms of

lifespan.

Case 2. Population of repaired part is limited.

Compare usage time of repaired part and 5% of

Method MTEBE.

t, . < 5% of MTBF

usage

= If usage time of repaired part(tusage) is less

than 5% of MTBF, repaired part is judged to be

of the same quality level as new ones in terms
of lifespan.

Criteria
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