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Reliability Assessment Method of Test Life Based on Kth Order Statistics of Exponential Distribution
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(1. Aero Engine Academy of China,Beijing 101304, China;

2. School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The theoretical formula of reliability assessment of test life based on arbitrary kth order statistics was derived when the life

obeyed exponential distribution for the reliability assessment and reliability test design of some components or systems of aeroengine. The

design coefficient table of reliability life test based on kth order statistics was given when the confidence level was 90% and 95%. The

results show that the shortest test time for given reliability,design life,failure number and subsample number,or the maximum allowable

fault number for given design life,reliability,confidence,subsample number and test time can be determined by using this method.

Considering the number of test pieces and test time synthetically,the cost optimization design of life reliability test can be carried out.
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*3 EBETH kENATESMHIRIEIEITTHRE MEEER 90%)
k n
1 2 3 4 5 6 7 8 9 10 20 30
1 2.303 1.151 0.768 0.576 0.461 0.384 0.329 0.288 0.256 0.230 0.115 0.077
2 2.970 1.631 1.138 0.877 0.714 0.603 0.521 0.459 0.411 0.200 0.132
3 3.366 1.948 1.400 1.099 0.907 0.773 0.674 0.597 0.281 0.184
4 3.650 2.187 1.605 1278 1.065 0915 0.802 0.363 0.235
5 3.870 2.380 1.774 1.429 1.201 1.038 0.447 0.286
6 4.051 2.541 1.918 1.559 1.319 0.536 0.339
7 4204 2.679 2.044 1.674 0.630 0.393
8 4336 2.801 2.156 0.730 0.448
9 4453 2.909 0.838 0.506
10 4558 0.955 0.565
x4 BETE KHENATESGIREIEITTARE MEEER 95%)
n
g 1 2 3 4 5 6 7 8 9 10 20 30
1 2.996 1.498 0.999 0.749 0.599 0.499 0.428 0.374 0.333 0.300 0.150 0.100
2 3.676 2.000 1.392 1.071 0.872 0.735 0.636 0.561 0.501 0.243 0.161
3 4.077 2327 1.665 1.304 1.075 0.916 0.798 0.707 0.332 0.217
4 4363 2.571 1.876 1.490 1.240 1.064 0.933 0.421 0.273
5 4.585 2767 2.050 1.646 1.381 1.192 0.513 0.328
6 4.766 2.930 2.197 1.779 1.503 0.608 0.384
7 4.920 3.071 2325 1.897 0.709 0.442
8 5.053 3.194 2.439 0.817 0.501
9 5.170 3.303 0.932 0.562
10 5.275 1.059 0.626
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