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Aerodastic Analysis of a Two-Dimensional Airfoil with
Control Surface Freeplay Nonlinearity
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Absgract : Based on Theodorsen’ stheory and Wagner’ sfunction, the expressonsof unsteady aerodynamic forcesfor
arbitrary motionsof a two-dimendgona airfoil with three degreesof freedom are presented. It isassumed that the air-
foil is subjected to an incompressble flow. The non-dimensona piecewise linear equationsof motion for the two-di-
mendona airfoil with control surface freeplay nonlinearity are established. The phase trgectories, non-dimensona
amplitudes and frequencies of limit cycle otillation are predicted through numericd dmulation. Smulation results
demonstrate that the freeplay nonlinearity in the control surface hinge moment can result in limit cycle ostillations of
the whole syssem. With the increase of air geed, the jump phenomenon gopearsin the amplitudes and frequencies
of limit cycle otillations.
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