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Sensitivity Analysis of Typical Aircraft Components

Considering Performance Degradation
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Abstract: To study the impacts of typical aircraft components with performance degradation on
the motion accuracy of slat mechanism, a multi-body kinematics model for the slat mechanism is
constructed. Rollers of the slat mechanism are selected as the typical parts, and the angle of the
slat mechanism is considered as the system output response. The roller wheel wear in different
circumstances is taken into account, and a performance function with explicit expression of the
slat mechanism is established based on Archard wear model and combination of stochastic
parameters and an artificial neural network method. The variance-based importance measure and
the moment-independent importance measure are used to analyze the sensitivity of typical aircraft
components, and the influences of variation coefficient and extent of wheel wear on the motion
accuracy of the slat mechanism are studied. The calculation and analysis results show that the
proposed method can accurately identify the importance ranking of the random variables during
the stages of design, use and maintenance of aircraft mechanisms, and optimizing and

emphasizing the variables with higher sensitivity in the system can effectively improve the
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reliability and robustness of the system; and can increase the efficiency of mechanism sensitivity

analysis. The proposed method may also be a theoretical guidance for the design, use and

maintenance of other mechanism systems.

Keywords: slat mechanism; Archard wear model; artificial neural network; sensitivity analysis
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