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Transient Dynamic Response Analysis of a Wing in the Folding Motion

Ni Yingge, Hou Chi, Wan Xiaopeng, Zhao Meiying

(College of Aeronautics, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract; A set of equations which govern the time evolutions of a wing in the folding motion are developed to pre-

dict the transient dynamic responses by integration the floating frame approach in multibody dynamics with compo-

nent modal synthesis in structural dynamics. The developed equations are further integrated with unsteady aerody-

namics in the folding motion which is obtained by rational function approximation to carry out the transient dynamic

responses with time-varying aerodynamics. Results demonstrate that the transient responses are more stable in a slo-

wer folding motion. The flexible wing has a great effect on the responses. Within a certain flow velocity a greater ve-

locity means a smaller oscillation of the tip displacement and contributes to the folding motion.

Keywords: folding wing; transient dynamic responses; rational function approximation; floating frame approach;

component modal synthesis ; unsteady aerodynamics; dynamics; time varying systems





