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Abstract In this paper, we proposed a method for reliability growth testing in multiple systems. First,
the reliability growth test procedure for multiple systems was presented, and then the case analysis of
the reliability growth test was performed on the A system. Since the test time and failure event for the
same system can be known, the reliability growth data was set as a known operating times data type.
The total test time was 8,000 hours, and the number of failures was 16. Accordingly, the demonstrated
mean time between failures was calculated as 628.241399 hours. In addition, a test alternative analysis
was performed to determine the end time of the reliability growth test. It was confirmed that the
reliability target value was satisfied at 1,770 individual test times. In this case, the demonstrated mean
time between failure was 501.934460 hours, and the total test time of 920 hours may be shortened. That
is, it is possible to reduce the test time and related costs. Therefore, since most weapon systems tests
use multiple equipment types rather than a single type of equipment, a reliability growth test can be
performed in accordance with the proposed reliability growth test procedure. Also, it can be used as an
alternative to reducing the test period and business risk through the alternative analysis of the reliability
growth test.
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Table 1. Times to Failure Data from Multiple
Systems[15]

Data Type Operating Times of Non-Failed Systems
Known User provides the exact operating times
Operating for both failed system and all other
Times non-failed systems
Concurrent Weibull++ uses the failure time of the
Operating failed system as the operating times of
Times the non-failed systems
. Weibull++ uses calendar dates to estimate
Multiple . . .
the operating times of non-failed
Systems . .
. systems based on their average daily
with Dates . .
usage rate for the relevant time period
Multiple
Systems with | Same as "Concurrent Operating Times."
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Table 2. Data Gathering for A System 1

Data System Name Time to Failure(hr)
1 System 1 150
2 System 1 270
3 System 1 580
4 System 1 920
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Table 3. Data Gathering for A System 2

Data System Name Time to Failure(hr)
1 System 2 350
2 System 2 690
3 System 2 810
4 System 2 1,450
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Table 4. Data Gathering for A System 3

Data System Name Time to Failure(hr)
1 System 3 210
2 System 3 430
3 System 3 920
4 System 3 1,010
5 System 3 1,380
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Table 5. Data Gathering for A System 4

Data System Name Time to Failure(hr)
1 System 4 340
2 System 4 580
3 System 4 870
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N : total observed number of failures
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