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Abstract In this study, we analyze reliability and confidence in ammunition, and we attempt to establish
a test standard (i.e., the number of samples) in the development test and evaluation processes in terms
of quality control. For objective ammunition quality control, it is necessary to present tests based on
reliability and confidence, not on the number of previously developed ammunition tests. In this study,
reliability and confidence level were analyzed based on the number of ammunition tests/evaluations and
an acceptable failure rate. As a result of the analysis, confidence in the ammunition is evaluated higher
or lower depending on the failures. A low confidence level means the performance of the parameters
cannot be represented through the test. In order to solve this problem, a method of evaluating the
confidence level by combining system and component tests is proposed. The results of this study can
be used as a test standard when setting test evaluation samples for ammunition development. It can also

be used as a basis for setting the number of system tests and component tests.
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Fig. 1. The concept of sampling test plan
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Fig. 2. The concept of ammunition functional test
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Table 1. Permission amount of ammunition

Type of Failure Permission amount
Code .
ammunition mode Rate(%) | Round
Small caliber
A ammunition Lunch failure ~ 0.1 4
(Caliber:~50mm)
B Combustion Misfire ~10 5
ammunition
Misfire ~ 15 5
T d flz
¢ racer and fare Lunch failure ~ 1 2
D Other ammunition Mistire ~5 2
than the above Lunch failure ~ 1 2
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Fig. 3. Reliability analysis results of Small caliber
ammunition (Lunch failure)
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Fig. 4. Reliability analysis results of Combustion

ammunition (misfire failure)
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Fig. 5. Reliability analysis results of Tracer and
flare (Lunch failure)
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Fig. 6. Reliability analysis results of Tracer and
flare (misfire failure)
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Table 2. Analysis results of ammunition reliability

Standard of analysis Result of analysis
Code Failure Permission Reliability | Confidence
de amount %) level(%)
ne rate(%)| Round

a | Lunch failure | - ) 4 99.9 65.99

(detonator)
Misfire 10 5 90.5 80.61
Misfire 15 5 90.37 97.89

C | Lunch failure
(detonator) 1 2 99.01 43.46
Misfire 5 2 96.06 70.15

D | Lunch failure
(detonator) ! 2 99.06 41.83
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Fig. 10. Improved Confidence Level evaluation method
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Table 3. Failure component according to failure mode

Failure mode Requir.em‘e‘nt of Failure component
Reliability
bneh Tallure 99% Detonator
Propellant
Misfire 95% High explosive
Fuse
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