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Fig.1 Load spectrum acquisition process of key components

of mechanism
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Fig.3 Ejection seat simplified model and installation

position of program controller
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Table 3 The upper bound variance of each inductive
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Comparative Study on Non-Parametric Upper Limit Statistical Induction of Load
Spectrum Based on Random Vibration Response of Mechanism
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1. Aviation Key Laboratory of Science and Technology on Life-Support Technology,AVIC Aerospace Life-Support
Industries, LTD. ,Xiangyang 441000, China
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Abstract: Based on random vibration analysis, the method of obtaining dynamic response of mechanism components
under vibration environment is studied. Considering the traditional parametric induction method is only suitable for
data sets that follow normal distribution, the non-parametric upper limit statistical inductive method is utilized to
summarize the response data sets of different measuring points on the mechanism components that do not subject to
normal distribution. Unbiasedness and validity of the estimators are adopted to compare the advantages and
disadvantages of the estimators obtained by different inductive methods. Taking a certain type of ejection seat as an
example, the dynamic analysis of the ejection seat is carried out, the responses of different points of the program
controller are obtained, and the obtained responses are summarized. Finally, the applicable situations of different
inductive methods are provided.
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