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Abstract: The reliability test is one of the important sources to obtain the basic safety data. Considering the actual working
environment of airborne equipment, where multiple stress act together to cause product failure and there are com-
plex interaction, a reliability test method based on accelerated degradation of multi—stress generalized coupling is
proposed in this paper, which can directly obtain the basic safety data for airworthiness compliance verification.
Firstly, a nonlinear Wiener accelerated degradation model considering multi—stress generalized coupling is estab-
lished, and the form of stress coupling is determined by combining correlation analysis. Secondly, maximum likeli-
hood estimation and parameter optimization method based on the multi—stress accelerated degradation model is
proposed to solve the problem of multi-parameter estimation. Finally a three—stress accelerated degradation test is
carried out with an airborne LED chip as the object to realize the life assessment. The results show that, compared
with the traditional multi—stress accelerated model, the proposed method is closer to the actual working condition,
and the error is controlled within 1%, and the accuracy of life assessment is high, which can effectively solve the re-
al airworthiness problem of missing and inaccurate of basic data.
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Fig.1 Environmental effects of airborne equipment under

comprehensive stress
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Fig.5 Extrapolated life assessment results of daily working

conditions
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Tab.5 Median lifetime under different methods
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