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Lifetime evaluation model of small sample based on Bootstrap theory
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(1. Xi’an Research Institute of Navigation Technology, Xi’an, Shaanxi 730068, China;

2. School of Science, Lanzhou University of Technology, Lanzhou, Gansu 730050, China)

Abstract This paper proposes a small sample lifetime evaluation model base on Bootstrap method for aerospace products
which have the characters of small sample and long service life. Using B-spline function as the Bootstrap sample empirical
distribution function, a random case sample with replacement is obtained. And on this basis, the lifetime evaluation model is
established by using non-parametric Bootstrap and parametric Bootstrap method respectively. Hollow cathode ignition test
data is evaluated based on the proposed method, and multiple lifetime results are acquired. The results are contrastively
analyzed with those concluded by conventional maximum likelihood estimation of parameters, which demonstrates the
engineering practicability and effectiveness of the method.
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Fig.1 Lifetime Evaluation Principle of Small Samples Based on Bootstrap Theory
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Table 1 Cathode ignition lifetime test data
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SR G AR 1438, SCHAIAET 20 434h 13957
SRR TAE 1 438, SR 20 4-4h 14255
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KB JG AR 2 /N, SR PV A 30 43 14576
KB JE AR 2 /N, SRV A 30 43 14632
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Table 2 Divide point value and function value
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Table 3 Relative error of lifetime results
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