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A Method of Determination of the Number of Tests for Reliability Growth
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[ ABSTRACT |

[9& & AMd] The number of test samples was calculated by setting the reliability growth management test
period considering the weapon system development period. The optimal reliability growth management test
design condition was 80% reliability, 60% confidence level, and 6 months of test period. At this time, it was
analyzed that 4 test samples were required if 0 failure occurred, and 9 test samples were required if 1 failure
occurred. Using the method of determining the number of samples presented in this paper, it can be used as
a basis for acquiring a budget for the number of samples for reliability growth management when switching
from the exploratory development stage to the system development stage.
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Fig. 1. Reduced costs by improving reliability
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where,

T = the total test time for each system

m = the number of systems under test

r = the number of allowed failures in the test
CL = the confidence level
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Table 1. Test design method

Method lgiile 1o Can solve for
demonstrate
Parametric Rehabmty or Test time or
Binominal Mean time fo Sample size
failure(MTTF)
Non-Parametric . R.e liability or
. . Reliability Confidence level or
Binominal :
Sample size
Exponential Rehabl!lty or .
Chi-Squared Mean time to Test time
failure(MTTF)
~ . Reliability or
Non-Parametric|  p j-pijity | Confidence level or
Bayesian -
Sample size
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Table 2. Input value

Reliability value at a

Metric T ..
specific time
Demonstrate the Reliability(%) 80
The confidence level(%) 60

At this time(hr) 960 ~ 3,840
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hr)3t Qiske ofef 13 29} Pk,

Design a reliability demonstration test

{What metric would you like to demonstrate?
Metric Reliability value at a spedific time
Demanstrate this reliability (%) 80
With this confidence level (%) 60
At this time (hr) 560
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Fig. 2. Screen of input value
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Table 3. Results of sample size analysis
(reliability 80%, confidence level 60%, test time 960hr)
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Table 4. Results of sample size analysis
(reliability 80%, confidence level 60%, test time 1,920hr)

Test Time Test Time Test Time Test Time Test Time Test Time
Sample Size for 0 for 1 for 2 Sample Size for 0 for 1 for 2
Failures Failures Failures Failures Failures Failures
1 1,945 N/A N/A 1 3,891 N/A N/A
2 1,376 2,480 N/A 2 2,751 4,961 N/A
3 1,123 1,859 2,767 3 2,246 3,719 5,535
4 973 1,558 2,142 4 1,945 3,116 4,284
5 870 1,369 1,825 5 1,740 2,739 3,651
6 794 1,237 1,621 6 1,588 2,473 3,242
7 735 1,136 1,474 7 1,470 2,273 2,949
8 688 1,057 1,362 8 1,376 2,114 2,724
9 648 993 1,272 9 1,297 1,985 2,544
10 615 939 1,198 10 1,230 1,877 2,396
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Fig. 4. Test time vs number of test units
(reliability 80%, confidence level 60%, test time 960hr)
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Table 5. Results of sample size analysis
(reliability 80%, confidence level 60%, test time 3,840hr)

Test Time Test Time Test Time
Sample Size for O for 1 for 2
Failures Failures Failures
1 7,781 N/A N/A
2 5,502 9,922 N/A
3 4,492 7,438 11,069
4 3,891 6,233 8,569
5 3,480 5,478 7,302
6 3,177 4,946 6,485
7 2,941 4,545 5,897
8 2,751 4,229 5,448
9 2,594 3,971 5,088
10 2,461 3,755 4,792
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Fig. 6. Test time vs number of test units
(reliability 80%, confidence level 60%, test time 3,840hr)
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Table 6. Results of sample size analysis
(reliability 90%, confidence level 60%, test time 960hr)

Test Time Test Time Test Time
Sample Size for 0 for 1 for 2

Failures Failures Failures
1 2,831 N/A N/A
2 2,002 3,610 N/A
3 1,635 2,706 4,027
4 1,416 2,268 3,118
5 1,266 1,993 2,657
6 1,156 1,799 2,359
7 1,070 1,654 2,146
8 1,001 1,538 1,982
19 649 978 1,229
20 633 952 1,197
29 526 788 985
30 517 774 969
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Table 7. Results of sample size analysis
(reliability 70%, confidence level 60%, test time 960hr)
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Test Time Test Time Test Time
Sample Size for 0 for 1 for 2
Failures Failures Failures
1 1,539 N/A N/A
2 1,088 1,962 N/A
3 888 1,471 2,189
4 769 1,232 1,694
5 688 1,083 1,444
6 628 978 1,282
7 582 899 1,166
8 544 836 1,077
9 513 785 1,006
10 487 742 948
4. 2 8
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