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Research on the Vibration Characteristics of an All-movableWing with Two
Dimensional Freeplay Nonlinearity

CHEN Shi, LI Qiuyan, RAN Yuguo
( Chengdu Aircraft Design and Research Institute, Chengdu 610041, China)

Abstract: In aircraft Ground Vibration Test (GVT) , there are variations among the modal test results measured at dif-
ferent excitation positions, which are supposed to be caused by freeplay nonlinearity in different directions. The control sys-
tem of all-movable wing is composed of several different components, whose contributions to the freeplay nonlinearity are
researched. Then the effect of a 2-dimensional freeplay, rotational as well as bending, to rotation and torsion modes are stud-
ied by GVT test using the step-forcing method at variation of given excitation positions. A Finite Element Model (FEM) is
built in MSC. NASTRAN, by which the affection of freeplay to vibration characteristics is studied numerically in mode analy-
sis. Finally, the numerical results are compared to test results. The researches show good correlation between GVT result and
analysis result in FEM, and the effect of freeplay in different directions for natural vibration characteristics has been conclu-
ded detailedly.

Key words: two-dimensional freeplay nonlinearity; all-moving rudder; vibration characteristics; ground vibration test;

parameters analysis
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